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PUBLIC NOTICES 





India Office, 
Whitehall, 
28th June, 1920, 


Secretary of State 


tT 
for India in Council is prepared to 
receive TENDERS from ag persons as 
may be willing to SUPPLY 
(a) RAILS and ” oe PLATES, 
(>) DOG SPIK 
c) FISH BOI TS 
the conditions of contract may be obtained on ouge- 
jon to the Director-General of Stores, India Office, 
sitehal!, S.W., and Tenders are to be delivered at 
office by ‘two o'clock p.m. on Friday; the 16th July, 
f 















(a), (b), and (c), after which times respec- 
) Tender will be received. 
J. STEEVENS, 

Director-General of Stores. _ 


er 1 . ° 
(vil Engineers required 
by the GOVERNMENT of the 
GOLD COAST for two tours each of twelve 
months’ service, with possible extension, 


#/9006,—DISTRICT ENG INFER for RAILWAY 
CONSTRUCTION. Salary £800 
DISTRICT ENGINEERS, for RAILWAY 





9910.- 

x st RV EYS. Salary £800 a 

4/9907.— ASSISTANT ENC INEERS for RAIL- 
WAY CONSTRUCTION. Salary £600 a year. 


Fre quarters or a field allowance of £7 10s. per 
th in lieu thereof, First-class passages. Liberal 
fave in England on full salary. Candidates, age 
i345, who are trained civil engineers with experience 
it railway location and construction, preferably with 
vious colonial experience, should apply at once, by 
latter, giving age and brief details of er to the 
cgzoWN AGENTS FOR THE COLONIES, 4, Mill- 
bak, London, 8.W.1, quoting the. ‘number ‘of the 
vxancy for which application is made. Applicants 
must have served in some branch of His Majesty’s 
forces during the late war, unless satisfactory Teasons 
aving done so can be furnished. 214 






















ef not 
2 | 
Surveyors for 
eaiLw ss CONSTRUCTION RE- 
QUIRED by the GOVERNMENT of the 
PEDERATED MALAY STATES for two 
years’ service with possible extension. Salary 
49 dollars per month with a temporary war bonus of 
® per cent. and a field allowance of 60 dollars per 
month on survey or 50 dollars per month on con- 
Section (The sterling value of the dollar is at 
present fixed by the Government at 2s. 4d.) Free 
quarters and passages provided. 

Candidates, 25-45, preferably single, who must be 
tally qualified railway engineers, able to survey, level, 
and prepare plans, should apply at once P writing to 
the CROWN GEN rg R THE COLONIES, 4, 
Millbank, London, 8.W. 1, quoting M/ F.M.8. 9761. 
Applicants must have aanit in some branch of H.M. 
Porces during the late war, unless satisfactory reasons 
for not doing so can be furnished. ~m® 213 5 
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a Executiv e Engineers 
DE $l, PUBLIC WORKS 
DEPARTMENT, REQUIRED by _ the 


GOVERNMENT of the GOLD COAST for 
two tours each of twelve months’ service, with possible 
permanency 

Salary: (A) Senior men with special experience, 
£600-£30-£720-£40-£920 a year; (B) junior men, 
£480-£30-£720 a year. 

Free single quarters and first-class passages. 
leave in England on full salary. 


Liberal 


Candidates, over 22 years of age, who have had 
practical and general experience as civil engineers on 
reads, buildings} and other public works, should apply 
at once, in writing, giving age and brief details of 
experience, to the CROWN —_ FOR THE 
COLONIES, 4, Millbank, London, 8.W. 1, quoting 
M/Gold Coast 9340. 

Candidates must have served in some branch of His 


unless satis- 


Majesty's Forces during the late war, 
216 


factory reasons for not doing so can be furnished. 


ee Foreman of Works Grade 
1 





Il., REQUIRED by the GOLD 
COAST GOVERNMENT for the PUBLIC 


WORKS DEPARTMENT for two tours 
exh of twelve months, with possible permanency. 
Salary £440 per annum, rising to £500 by annual 
increments of £12. Free quarters and passages. 


Liberal leave in Epgland on full salary. A motor 
cycle will be issued free to the selected cardidate. 
Candidates, age 23-45, who must have served in some 
branch of His Majesty’s Forces during the late war 
unless their reasons for not doing so are entirely 
satisfactory, should have served an apprenticeship as 
masons or bricklayers and have had experience in 
supervising construction of works, buildings, &c., and 
in keeping the necessary accounts of stores, materials, 
and wages disbursed, together with experience in 
reinforced concrete work. 





Apply at once, by letter, stating age and full par- 
ticulars of experience, to the CROWN AGENTS FOR 
THE COLC — 4, Millbank, nae, 8.W.1 
quoting M. 9362. 217 

Roy yal Air Force. 
SKILLED -TRADESMEN AND UN 
SKILLED RECRUITS REQUIRED. 


to 
Age 


SKILLED TRADESMEN.—Pay 3s. 
5s. 6d. per day on joining, rising to nw per day. 
18 to 28, and for ex-Service men 18 to 3: 

UNSKILLED RECRUITS for coattsting as Car- 
enters, Riggers, Photographers, Wireless Mechanics, 
= Wireless Operators. Pay to commence 3s. per day. 

9 previous experience required, provided recruit 
otherwise suitable and willing to be trained in the 
trade for which enlisted. 

For conditions of service, separation allowance, &c., 

OR OF RECRU 


call or write to INSPECTO ITING, Rovai 
Air Force, 4, Henrietta-street, Covent Garden, W co 
or Rk A.F, Recruiting Depot, 





Reconstruction Reinforce- 
GINEERS are INVITED to to APPLY for PAR- 
the WALK 


mich ANE of ER-WESTON REIN 
FORCEMENT, which offers scientific and economic 
‘dvantages over all pfzieting types. The Walker 
beeen 5 is by > Port of — 
Met, on its vast ‘ys = of construction, with 
districta oe - 1 te 


THE WALKER-WESTON CO., Ltd. 
7, Wormwood-street, 


London, E.O, 2. Ex. 





[he National. Foremen’s Assoc- | 2 
CIATION of the 
ENGINEERING AND ALLIED TRADES, 
i (Registered under the Trade Union Act.) 
ssociation specifically formed to look after the 


interests of Foremen i 
All communications to . he oy v7 aaa 
nh. W REID, 81, High Holborn, 


General Secretary. London, W.C. 1. 
EX 


. 





Hydro-electric Power 
Lake, Tasmania (with a 


The Cerman M 
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Engineering Events of June. 
Lecomotive Valve Gears—No. II. 


Association of Municipal Electrical Engineers. 


Royal Agricultural S Society's Show. 


Institution of Jonlwatiie Engineers. 
A Seven-day Journal. 
The New Railway Proposals. 


achinery Industry. 
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_Weikes at the’ Great 
Two-page Supplement). 














PUBLIC NOTICES 


« AB = 
. 
MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS, BUILDINGS AND FACTORIES SECTION). 


CATON ENGINEERING 
WORKS, LANCASTER. 
The Freehold Land and Build- 


INGS to be DISPOSED OF, together with the 
Fixed Power, Lighting, Heating, Ventilating and 
Generating Plant. 
The following is a brief descriptio 
SITUATION.—About 1 mile north ond, slightly east 
of the centre of the City of Lancaster, near the 
east bank of the river Lune. The Midiand Rail- 
way (North-Western Branch), which connects 
Heysham, via ggg = with the main line, 
adjoins the property. Green Ayre (M.R.) Station 
is about 4 mile distant and Castle (L. and N.W.R.) 
Station is about 1 mile. 
AREA OF LAND.—About 5? ac 
CONSTRUCTION .—The balidings - are mostly of 
stone construction, with timber and slate roofs 
and also concrete floors. 
The principal buildings comprise :— 
Floor Area, * 





ft. super. 
MaenIne: SOD. «6s ci vigs 5.04 p00 06 ne Geeks 30,000 
do. (with basement)........ 10,000 
Gh 01a sdb Wewiitaacineesha 000 
BGs = ~etkeaes dee Sheek +eenaoas 8,700 
Ge.» = whip ded Path aids <b eneen oe 5,700 
MM Te ee ee ee 4,500 
BOs... o: eaav en One lateral iew tice 3,600 
Control Room, Stores, &. .........+.. 9,000 
OO in on 0500 CR nab de pp cswessponss 7,500 
Sheet Metal Shop, &c. .........-+--+- 7,300 
Dimi OMG 6 oon cccccviccccecsccccccace 6,800 
GOMEBEM «030 cece codes cc vodssecesece 5,100 
Fomerel BtOres . ne we scscssecsecccce .800 
There are, a addition, several smaller buildings 
of various sizes. 
otal floor area of the buildings, about 
2,000ft. super. 


SIDINGS. —Full gauge sidings are laid down in the 
works, and are connected with the Midland 





Railway. 

LIGHTING AND POWER.—Electric and gas. 
HEATING .—Low-pressure steam. 
WATER.—Town supply. 

Further particulars and plan may _ be obtained op 
application to CONTROLLER, _ Lands 
Factories Section, Disposal Board, «pes Cross 
Buildings, Embankment, London, W.C. 

NOTE.—For particulars of other Sevretnaiid t val 
perty for Sale, see ‘‘ SURPLUS,’’ price eH at all 
bookstalls, or by quarterly subscription of 2s 
free in the United Kingdom, pagable in eavaies ¢ rH 
the Director of remy. atin ie of Munitions, 
Whitehall- place, London, 8.W 829 

3 2a - 
eens OF MUNITIONS. 

BY DIRECTION © THE DISPOSAL BOARD. 
(PLANT AND OTACHINERY SECTION). 
Fer, Sale by Public Tender. 

MARINE BOILE 

16 YARROW TYPE MARINE TUBE BOILERS, 

Beate surface 3500 square feet, working pressure 


For full particulars, permission = tad and Tender 


forms apply to to CONTROLLER, D.B . (3), Charing 
Cross Embankment. Buildings, W.C. 2 
Tenders close 10 a.m., July 10th, 1920. 
NOTE,—For particulars of other Government 


proverty for sale, see ‘‘ SURPLUS,”’ price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free in the United Kingdom, payable in advance to 
the Director of Publicity, Ministry of Munitions, 
hitehall-place, London, 8.W. 1. 164 





and’ 


PUBLIC NOTICES 


4. aS R. 


NISTRY OF MUNITION: 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Tender. 


3 DIESEL ENGINES, 
DYNAMOS AND COM- 
PRESSORS. 


1 WILLANS DIESEL OIL ENGINE (No. D. 110), 
by Willans and Robinson, Rugby, with COMPRESSOR 
and DYNAMO direct coupled. ‘Space occupied 28ft. 
by 10ft., height from floor level 14ft. 

ENGINES, 4 cylinder, 320 B.H.P., 9ft. fly-wheel, 
250 r.p.m.; 1 filter tank for fuel oil, rectangular, 
steel; 1 fuel oil La soak tank, cylindrical, steel riveted ; 
1 set 4-ton chain blocks. 

AIR COMPRESSOR by Reavell and Co., 
No. 3225, 250 r.p.m.; 1 air injector bottie 5ft. 
llin. ext., with pressure ¢: 
5ft. by 15in. ext.; 1 reserve 
1 reserve starti 








Ipswich, 
by 







7) 


in. Chelmsford, 225 K.W., 
6 pole, corvound wound, 
panel (marble) ; section 4 sin. by 2in.; 
(b) bottom section 2ff. by 2in.; (a) fitted with 1 
ampere meter, calibrated 0-1200, by F. A. Greene, 
London; 1 voltmet@#, calibrated 0-260, by F. A. 
; 2 insulated links; 1 single-pole 
000 amps. overload trip; 1 D.P. 
knife switch, 2 blades per pole; 1 watt hour meter, 
1000 amps., 220 1 change-over switch ; 
(b) fitted with fiel 

parts 

by Willans and Robinson, Rugby, with 
DYNAMOS direct coupled. 
height from floor level 


and 114), 
COMPRESSORS and 
Space occupied 24ft.,by 10ft., 


14ft. 

ENGINE, 3-cylinder, 240 B.H.P., 9in. fly-wheel, 
220 r.p.m.;/ 1 filter tank for fuel ‘oil, rectangular, 
steel; i fuel oil mone 3 sansa cylindrical, steel riveted ; 
1 set 3-ton chain b 

AIR PRESSOR: ‘by Reavell and Co. 

DYNAMO, by Phenix, 170 K.W., 220 volts, 
220 r.p.m., 6-pole, compound wound; also a quan- 
tity of spare parts. 

For full pa nm list of spares, permits to view 
and "Tend er forms, apply to the CONTROLLER 
v yo 1 (E) 1, Charing Cross Embankment Buildings, 


Tenders close July 7th, 1920, at 10 a.m. 
NOTE.—For particulars of other 
property for sale, see “‘ SURPLUS,’’. price 3d. at all 
4 bookstalls, or by ‘quarterly subscription of 2s. post 
free in the United Kingdom, payable 
Director of Publicity, “Ministry of Munitions, = 
hall-place, London. 8.W. 1. 





ity of Lincoln. 


MUNICIPAL TECHNICAL SCHOOL. 


A. E. COLLIS, M.I.M.E., Principal. 
APPLICATIONS are INVITED for an ADDI- 
TION. in the MECHANICAL ENGI- 


AL LE 
NEERING DEPARTMENT. 
tes will be required to take day and evening 


OUaiversit ty degree or equivalent qualification 
desirable. 


Workshop and . drawing-office training, teaching 
experience, and good experience in engineering labora- 


tory essential. 
ing salary £325, rising by annual incre- 


mmenc 
ments of £12 10s. to £400. 


‘deme: 


ope ALto whom applications 


obtained 
returned not lacer than 5th July, = " 


should be 


378366 





volts 
vernioten : ; also a quantity of spare 
2 WILLANS-DIESEL OIL ENGINES (No. S.D. 96 


Government 


in advance to the 


Form of application an‘ further particulars may be 
the PRIN 


PUBLIC NOTICES 





Birmingham Municipal Tech- 
NICAL SCHOOL, 

REQUIRED in September next, the full-time SER- 
VICES of a LECTURER in METALLURGY 
+The commencing salary offered will depend ee | the 
previous training and experience of the candidat 
For full particulars apply to the SECRETARY, Moni 
cipal Technical Scions. Suffolk-street, Birmingham. 

20 





Huddersfield Technical College. 
PPLICATIONS INVITED for_ the 


are 
POSITION cf ASSISTANT LECTURER in ELEC- 
TRICAL ENGINEERING. Initial salary £250.— 
Further particulars may be obtained on application to 
the SECRETARY, Technical College, Huddersfield. 
5964 





The Royal Technical College, 


GLASGOW 
DEPARTMENT OF MECHANICAL 
ENGINEERING. 

SEVERAL JUNIOR ASSISTANTS are RE- 


QUIRED,* mainly to give instruction in drawing and 
the Laboratories ; duties to commence ist Septem- 
Salaries from £250 Pe annum, according to 
eonié be 


training and ¢ experience pplications 

addressed to * the PROFESSOR of M NICAL 
ENGINEERING, the Royal Technical College, 
Glasgow. 5923 





[ihe Royal Technical College, 


Gow. 
DEPARTMENT ‘OF MECHANICS. 

APPLICATIONS are INVITED for TWO ASS8IS 
TANT LECTURESHIPS in MECHANICS. Candidates 
must have had a thorough theoretical and practical 
training in Engineering, and experience in Materials 
Testing and Hydraulics Laboratories. Duties will 
commence on Ist September. Salaries £350 per annum. 

Applications should be ressed to the PRO- 
FESSOR OF MECHANICS, The Royal Technical 
College, Glasgow. 244 


The Technical College, Lough- 
sore 
H} poner, M.B.E i. A.R.C.Se., 
M.L.C.E., D.I.C!, Principal. 
The einihaion of the College INVITE APPLICA- 
TIONS for the following ——— which will 
vacant in September, 1920 : 
DEPARTMENT OF MECHANICAL ENGINEER- 
ING.—LECTURER, initial salary £350 to £400 
pow annum according to experience and qualifi- 


DEPARTMENT OF ELECTRICAL ENGINEER- 
ING.—LECTOURER, initial salary £350 to £400 
per annum according to experience and qualifi- 
cations. 

Applications must be made on the prescribed form, 
which may be obtained from the PRINCIPAL of the 
College, to whom they must be returned not later than 
Thursday, 15th July, 1920. 

Correspondents should in all cases refer to the par- 
ticular vacancy for which they desire to offer them- 
selves as candidates. 


ys . 
The University of Leeds. 

The University Council will shortly proceed _#o 
the APPOINTMENT of an ASSISTANT LECTURER 
in ENGINEERING. Salary £400 per annum. Duties 
commence middle of September. Particulars on appli- 
cation to the SECRETARY, the University, ire 











THE 


[ [niversity of Liverpool. 
SESSION 1919-20. 

FACULTY OF ENGINEERING. 
Dean : ge Professor a ‘oe a aptami 

M. Eng., M. Inst M.I. Mech. 

Prospectuses and full sestneions of the Oe 

may be obtained on application to the Registrar : 
Engineering, Electrical Engineering, Civil Engineer- 
ing, Naval Architecture, Marine Engineering, Design 
and Drawing, Refrigeration, Mathematics, Physics, 
Chemistry, Geology. 2472 


[ niversity of Durham. 


ARMSTRONG COLLEGE, 
NEWCASTLE-UPON-TYNE 

The Council invites APPLICATIONS 
following Reh ENTS : 

TWO LECTURERS IN ENGINEERING. 

Salary £300 per annum for a probationary period of 
not less than two and not more than three years. 
Duties to commence on Ist te a 1920. 

The lecturers will be required teach machine 
drawing and design under the pool direction of the 
Professor of Engineering. 

Four copies of applications and of not more than 
three testimonials should lodged, not later than 
20th July, 1920, with the REGISTRAR, Armstrong 
College, Newcastle-upon-Tyne. 





” tor the 





PUBLIC NOTICES (continued) 
Pages II and III. 





SITUATIONS OPEN 
Pages III. and IV. 
SITUATIONS WANTED 

Page IV. 
MACHINERY, &c., WANTED 
Page VIII. 

FOR SALE, 

Pages VIII., CXIV., and CXV. 
AUCTIONS, 

Pages CXIII., CXIV., and CXX. 

PREMISES TO LET OR WANTED 

PAGE CxXxX. 

WORK WANTED, Page CXV. 

AGENCIES, Page VIII. 
MISCELLANEOUS, Page VIII. 


For Advertisement Rates See 
Page 13, col. 1. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXIX. 








JULY 2, 193) 











FOR SALE BY TENDER. 


TENDERS ARE INVITED BEFORE 


Tor is 


Li 
Complete Turnouts 1 in 5-7, 3,795 Tons Complete Turnouts 1 in 7, 4,567 Tons ( Jomplete Turnouts 1 in 8, 1,776 


1 in 11}, 570 Tons Complete Double Slips, 179 Tons Complete Single Slips, 338 Tons Three Throws complete, 96 Tons Diamond Crossings 
4,709 Miscellaneous Parts of Turnouts of Crossings and Accessories, 1,827 Tons Canadian 80 lb. Rails and Accessories, 457 Tons M. 
Rails, 45 and 50 lb, and-Accessories, 1,508 Tons British Home Rails, 1,066 Tons French and Belgian Rails Assorted, 59 Tons 60 e/y 
B.G. Track 


,000 


wl 


he 


NOTE.—For particulars of other Government Property for Sale see ““SURPLUS,’ 
the United Kingdom, payable in advance to the Director of Publicity, Ministry of Munitions, Whitehall Place, London, S.W, 


The above stated weights are given in French tons of | 





MINISTRY OF MUNITIONS. 


By Direction of the Disposal] Board. 


NOON, 


FOR 


MATERIAL 


LYING 
No. 1 TRANSPORTATION STORES DEPOT, AUDRUICQ (Pas-de-Calais), 


AT 


Approximate Quantities are as follows :— 


Track and Crossing Over, 75 


For Permits to View, Conditions of Sale, and Lists giving full details, apply to :— 


DISPOSAL BOARD (FRENCH SECTION), 179, Rue de la Pompe, PARIS (1t6eme). 


75 lb. Rails, 893 Tons Fishplates, 182 Tons Fish Bolts, 6,631 Tons Bearing Plates, 1,570 Tons Dog Spikes, 


This material wil] be delivered on truck at any Station or Port on the Nord Railway. 
The purchaser must provide labour for off-loading, and storage space. 
Offers can be made for the whole of the material or any ce thereof, the Disposal Board reserving the right to refuse or accept any offer, 
5000 kilogrammes, which should be used when tendering. 


’ price 3d. at all bookstalls ; 


10th JULY, 


or by 


FRANCE. 








244 Tong 
Tons ( omplete Turnoutg 


quarterly subscription of 2s, 
s 


post free j Y 








PUBLIC NOTICES 


igan and District Mining and 
TECHNICAL COLLEGE. 
APPLICATIONS are INVITED for the POST of 
LECTURER in ENGINEERING. ‘The commencing 
salary, which will not be less than £300, will be deter- 
mined by qualifications and experience ; yearly incre- 
ments of £15 ; maximum £500. 
Applications should be sént to the PRENCIPAL as 
early as possible ;_in any case not later than July 19th. 
~<a 











Avckland Harbour Board, New 


ZEALAND. 
TENDERS are INV at for the SUPPLY of ONE 
2-Ton TRUCK CRANE 
Specifications can be obtained on payment of a 
deposit of Two Guineas at the office of the Board’s 


Agents, Messrs. W. and A. McArthur, Ltd., 18/19 
Silk-street, € oe. bs oy . 
Tenders to reach M W. and ‘< " McARTHUR 


Ltd., not later than gist Fuly, 1920. 


Borough of Poole. 


POOLE WATERWORKS. 
CONTRACT No. 2. 
— Zc THE SUPPLY 4 _ CTION 
PUMPING MACHINEE 
The Corporation of Poole wea ERS for the 
MANUFACTURE, ELIV ERY ERECTION, SE‘ 
TING to WORK, and TESTING of ONE TRIPLE- 
EXPANSION PUMPING ENGINE with BOREHOLE 
and RAM PUMPS, together with BOILER PLANT 
and other machinery complete. 





rvite 


The plant is to be erected at the Corporation Pumip- 
ing Station, Corfe Mullen, Dorset. 
Specification, forms of Tender, drawings, &c 


-» may 
be seen at the offices of the Engineer, Mr. A. P. 1. 
Cotterell, M, Inst. C.E., 17, Old Queen-street, West- 


PUBLIC NOTICES 





PUBLIC NOTICES 





Ebbw Vale Urban District 


NCIL, 
PIPE LAYING, 


The™ UrbanDistrict Council of Ebbw Vale _ are 
prepared to receive TENDERS for the LAYING of 
certain CAST IRON PIPES (principally Qin.) and 
ancillary works, in the parish of Ebbw Vale for a 
distance of about 3 miles, 

Drawings may be seen and specifications and 
schedules of quantitied obtained on and_ after the 


25th Jume, 1920, on application to the office of the 
Engineers, Sir Alex, Binnié, Som amd Deacor, 30, 
Buckingham-gate, Westminster, S.W.t, or at my 
office in Ebbw Vale, on deposit of a cheque for £2 2s., 

made out to me, which will be returned on rec eipt 
of a bona fide Tender. 

Sealed Tenders, endorsed ‘‘ Tender for Laying 
Cast Iron Pipes, &c.,’’ are to be delivered at my 
office before Noon on Friday, the 16th July, 1920. 
Tenders will only be accepted from persons with 
pipe-laying experience. 

The Council do not bind themselves to aecept the 
lowest or any Tender or to defray any expenses in 
connection with tendering. 

Dated this 25th ony, of June, 

THO a TUGHES, 
Clerk to the Council. 


District Council Office, 
Ebbw Vale. 5944 





bbw Yale | Urban District 


stéudh vives. &e 
The Urban District Council of Ebbw Vale are 
Pepered to receive TENDERS for the SUPPLY and 
DELIVERY of SIX SLUICE VALVE 
aes sizes, together with Air Valves 
Boxes. 
Specifications and schedules of™ *quantities may be 


S$ of 9in. and 
and Surface 





minster S.W. 1, on or after the 6th day of July next 


during the usual office hours. 

Contractors wishing to tender may obtain copies | 
ot the specification, form of Tender, drawings, &c., | 
from the Engineer on payment of the sum of £5 








which will be returned on re 
Tenders, enclosed in se 
the undersigned and endorse : a's 
must be delivered not later than 10 
day of August next. 
The Corporation do not bind themselves to accept the 
lowest or any Tender. 


4ipt of a bona fide Te oT. 
i envelopes, addressed to 
Pumping Machinery,’’ 
a.m. on the 3rd 


By Order 
CHARLES LISBY, 

Town Clerk. 

182 


Municipal Buildings, 
Poole, Dorset. 


{lorporation of Madras. 

SPECIAL WORKS DEPARTMENT. DRATENAGE 
= STION. CONTRACT M. AND M., No. 36. 

The Corporation of Madras is prepared to receive 
TENDERS from competent. persons willing to enter 








into a contract for the SUPPLY and DELIVERY of 
about 220 TONS of CAST IRON SOCKET and 
SPIGOT PIPES, together with special CASTINGS, 
SLUICE VALVES, &c. 

2. Forms of Tender, prepared by J. W. Madeley. 
Esq.. M.A., M.. Inst. C. &¢., Special Engineer, 
Corporation of Madras, may be obtained from the 
undersigned agents to the Corporation of Madras on 


payment of Five Shillings, which will not be returned. 
3. Tenders, accompanied by a deposit in currency 
notes or a draft on a Madras bank for Rs. 200, should 


be sent direct to the Commissioner, Corporation of 
Madras, so as to reach him at or before Twelve 
o’clock Noon on the 8th September, 1920. 


4. The Corporation does not bind itself to accept the 
lowest or any Tender 
JAMES MANSEEGH AND BONS, 
Agents to the Corporation pf Madras, 
fi, Victoria-street, Westminster 
London, 5.W 


obtained on and after the 25th June, 1920, on applica- 
tion to the office of the Engineers, Sir Alex. Binnie, 
Son — Deacon, 30, Buckingham-gate, Westminster, 

S.W. 1, on deposit of a cheque for £2 2s., made out 
to me, which will be returned on receipt of a bona 
tide Tender. 

Sealed Tenders, endorsed ‘‘ Tender for Valves, 
&c.,"’ are to be delivered at my office before Noon on 
Friday, the 16th July, 1920. 

The Council do not bind themselves to accept the 
lowest or any Tender, or to defray any expenses in 
connection. with tendering. 

Dated this 25th day of June, 1920. 

THO. HUGHES, 
Clerk to the Council. 
comes Council Offices, 


»bw Vale. 5945 


Ebbw Vale Urban District 
COUNCIL. 


CAST IRON PIPES, &c. 

The Urban District Council of Ebbw_ Vale are 
prepared to receive TENDERS for the SUPPLY and 
DELIVERY of about 460 Tons of CAST IRON 
PIPES (principally 9in.). 

Specifications and schedules of quantities may be 
obtained on and after the 25th June, 1920, on applica- 
tion to the office of the Engineers, Sir Alex, Binnie, 
Son and Deacon, 80, Buckingham-gate, Westminster, 
S.W. 1, on deposit of a cheque for £2 28., made out. to 
me. a will be returned on receipt of a bona fide 

ender. 

Sealed Tenders, endorsed ‘* Tendet for Cast Iron 
Pipes,’’ are to be delivered at my office before Noon 
on Friday, the 16th July, 1920. 

The Council do not bind themselves to accept the 
lowest or any Tender or to defray any expenses in 
connection with tendering, 








fune 80th ; 1929, 





Dated this 25th day of June, 1926. 
THO, HUGHES 
s Clerk to the Counefl, 
District Council Offices, 
Ebbw Vale 5044 
< ¢ ese 
t ¥¢ oq i a4 





PUBLIC NOTICES 
Leicester Corporation Water- 
Ww 
A PUMPING PLANT may shortly be REQUIRED 
to lift a varying quantity of water—maximum 
1¢ million gallons per day—against a maximum pres 
sure of 230 lb. per square inch, Full perticulars may 
be obtained by application to the undetsigned, to 
whom schemes and estimates should be submitted. 
G. T. BDWARDS, M.L.C.E., 
Engineer and Manager, 
Waterworks Office. 
Bowling Green-street, Leicester, 
June 25th, 1920. 


‘ . 
London County Council. 

The London County Council invites engineers and 
others posséssing the requisite technical knowledge to 
submit DESIGNS for a riew type of ELECTRIC 

AMCAR for use on its tramways. 

The competition will be open to persons of any 
nationality and whether resident in Great Britain or 
not. No pérson in the service of the Council will be 
eligible to compete. 

The designs will bé assessed by Mr. A. L. C. Fell, 
General Manager of the Council’s Tramways, and an 
engineer nominated by the President of the Institution 
of Civil Engineers. 

The conditions of competition provide for the 
award of a prize of £1000 to the competitor who sends 
in the design which it is decided by the assessors is 
the best of those submitted and which complies with 
such conditions. 

designs, accompanied by the necessary reports, 
specifications, &c., must be delivered at the com- 
petitor’s own expense not earlier than 1st November 
and not later than 4 p.m. on Tuesday, 30th Novem- 
ber, 1920. Applications for conditions, plans, &c. 
relating to the competition should be addressed to the 
General Manager, London County —— Tramways, 
No. 23, Belvedere-road, London, 8.E. 

Competitors, on payment of a sum i Two Guineas, 
will be furnished with a general drawing of the type 
of car at present in general use on the London tram- 
ways systern, accompanied by the more important 
particulars relating thereto. This amoant will be 
returned to each conmpetitor who gubmitsa a bona fide 
design and does not subsequently withdraw the same 
and also any person who, on receipt of the con- 
ditions, &c., decide not to compete and returns the 
copy of the drawing, &c., referred to above, within 


two weeks. 
JAMES BIRD, 
Clerk of the London County Council. 
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iver Wear Commission. 

The River Wear Commissioners, ge 4 
prepared to HIRE OUT ONE of their STEAM 
BUCKET LADDE DRE mg ng suitable for dealing 
with soft rock and boulder cla 

Particulars of thi-f craft and facilities for inspection 
of the same at Susrland may be obtained on applica- 
tion to the Chief kngineer to the Commissioners at ths 
office. 

Offers to be lodged with the undersigned not later 

92 


than July 31st, 
F. HUMBLE, 
General Manager and Clerk. 
River. Wear Commission 
St. Thomas-street, Sunderland, 
152 


Ist July, 1920. 2- 
South Water- 


Staffordshire 
WORKS COMPANY. 

The Chairman and Direetors.invite TENDERS from 
enginéering — for SUPPLYING and ERECTING 
a TURBINE PUMP and MOTOR, capable of pumping 
20,000 gallons per hour against a total head of 480ft. 
including friction and suction, 

Forms of Tender, copies of conditions, spectfication 
and plans may be obtained from the undersigned, 








The lowest or any Tender will not necessarily be 
pecepted, 
FRED J, DIXON, M. Inst, C,E., 
Engineer, 
26%, Paradiae-street, Birmingham, 
esth June, 1990, 169 


































(Jounty Borough of Warrington. 


ELECTRICITY DEPARTMENT 


The Electricity and Tramways Committee of th 
Coraty Borough of Warrington invite 1 = R8 fo 
NEW or SECOND-HAND STEAM or see 
CRANE EXCAVATOR, suitable for dealing with 
banked up clinkers. Full specification, giving time off 
delivery, to accompany Tender. Tenders, addressed t« 


Electricity and Tramways Com- 
Warrington, must be sealed wit 
** Tender for Crane Excavator,” 
Twelve o'clock Noon on 


the Chairman of the 
mittee, Town Hall, 
wax and endorsed 

and delivered not later than 

Tuesday, July 13th, 1920. 
The Committee do not 

the lowest or any Tender. 
A 


bind themselves to accep 


if aE A . 
rwn Clerk. 
199 


Town Hall, Warrington. 





IN BAST Cae Y.—ENDACOTT AND meow em 
ORDER OF THE TRUSTE! 


fror Sale by Tender as a Going 


CONCERN, the BENEFICIAL INTEREST in 
CTORY 


the LEASE of the capers modern F 
PREMISES, Nos. 22/23, VERULAM-STREET, HOL- 
BORN, W. 


Together with the whole of the very valuable PLAN 
and MACHINERY, STOCK-IN-TRADE and GOOD- 
WILL connected with the business of the Exudacott 
Sefentifie Instrument Company, manufacturers of 
Optical and Scientific Instruments. prising all 
the necessary equipment for the complete nafacture 
of binoculars, optical instruments and spectacle 
lenses on up-to-date lines 

Forms of Tender and further information may be 
obtained of Messrs. Elles, Salaman, Coates an 
Chartered | Accountants, 1 and 2 Bucklersbars 


side, F.C. 4; Messrs. Singleton, Fabia: 
Thetuvel Accountants, 8, Staple ; 
Messrs. Woolfe and Woolfe, Solicitors, 16, Hanover: 
street, W.1; and Messrs. Humbert and Flint, Sur- 
veyors, 11, Serle-street, Lincoln's Inn, W.C. 2. 
Tenders to be submitted to Messrs. HUMBERT and 
FLINT, 11, Serle-street, Lincoln's Inn, W.C. 2, before 
Twelve o'clock on Wednesday, Juiy 21et, but the 


Trustees do not bind themselves to acces 
or any Tencler. 


IN BANKRUPTCY.—ENDACOTT AND B ROWN. 
BY ORDER OF THE TRUSTEES. 


or Sale by Tender as a on 
CONCREN, the BENEFICIAL INTEREST - tt 
LEASE of the OFFICE and WORKSHOPS, No. 
HATTON-GARDEN, E.C, ae 
Together with the STOCK-IN-TRADE, FIXTU RES, 
and GOODWILL connected with the busivess of 
Glass, Repousse and Brass, Sign Maker . 
Forms of Tende: and farther informatio pn may be 
obtained from Messrs. Elles, Salaman, Coates and \0. 
Chartered Accountants, 1 and 2, Puck lersbrys 
Cheapside, E.C. 4: Messrs. Singleton, Fabian and Co.. 
Chartered Accountants, 8, Staple Inn, WC. a 
Woolfe and Woolfe, Solicitors, 16, Hanover-strett, 
A 1; and Messrs. oe ae and ~— , Surveyors, 
. Serle-street, Lincoln’s Inn, S 
renders to be submitted to Mesa. a une R To 


t the highest 
Ue 





FLINT, 11, Serle-street. Lincoln's Inn, re 
Twelve o’clotk on Wednesday, July 2!st. _ iit 
Trustees do not bind themselves to accept th Ti 


or any Tender med 


~ Continued on next page — 
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KITCHEN’S 
REVERSING RUDDERS. 


Patented in United Kingdom and abroad. 
Supplied to the British Admiralty. 
Por particulars apply 
KITCHEN'S REVERSING RUDDER 60., LTD., 
711, Royal Liver Buildings, Liverpool, ‘Phone, Ba ok 415, 
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JUNE. 
Engineering Degrees. 


DurRinG the month the Imperial College of 
Science and Technology has done its best to persuade 
the public that the time has arrived when it ought to 
be able to grant degrees to successful students. The 
initial steps of the propaganda were left to the 
students themselves, whose association called 5a 
meeting at the Central Hall, Westminster, on the 
4th of the month. At that meeting several eminent 
persons spoke in favour of a motion calling for the 
power to grant degrees equivalent to thore of a 
university. The resolution was carried with, we 
believe, one dissentient. That was only to be ex- 
pected. But the matter is not nearly so simple as it 
looks, and afairly lively discussion on it followed in the 
Press. The crux of the difficulty is that only a universit y 
can grant degrees, and it has been wisely ordained that 
there shall be only one University in London. If the 
Imperial College would become part of the University 
of London then the trouble would disappear. But it 
will not do se because it does not like the methods of 
the Senate, and because it does not care to be asso- 
ciated too closely with schools which are admittedly 
on a lower educational level. Everyone knows that 
the diploma of the Imperial College is as good as any 
degree going, and better than most; but it does not 
carry the coveted letters D.Sc., D.Eng., &c., and the 
College believes that it loses international reputation 
in consequence. That may or may not be so, but it 
cannot be denied that the adhesion of the College 
to the University of London! would strengthen the 
latter, and by suitable organisation should do nothing 
to restrict the energy and enterprise for which the 
College is justly celebrated. For-ourselves. we hope a 
via media may be found, and that we may be saved 
from the embarrassment of two Universities in 
London. 


Government Assistance for Civil Aviation. 


ALMosT since the Armistice was signed there 
has been a strong demand from certain quarters that 
the Government should: assist the aircraft industry 
of this country to gain a commercial footing by 
affording it direct financial assistance. The Govern: 
ment, however, has so far failed to respond in the 
manner, desired, partly because of the need for 
economising national expenditure and partly because 
it has regarded the proposed policy of subsidising a 
commercial industry as foreign to British habits and 
traditions. It has, therefore, confined itself: to accord- 
ing certain measures of indirect assistance to civil 
aviation, such as the organisation of a meteorological 
service, the marking out of routes, the: provision: of 
landing grounds and lighthouses, and the inspection 
and certification of aircraft. Some time! ago the 
Advisory Committee on Civil Aviation was asked to 
go more deeply into the question of what steps in the 
national interest the Government should take to 
develop civil aviation, and it. was instructed to bear 
in mind ** the need for the utmost economy.”’. This 
Committee, over which Lord Weir presides, reported 
at the énd of the month. _With one notable dissen- 
tient, it advised that the Government should adopt 
the policy of subsidisation during the current.and the 
next financial year, that the assistance so provided 
should not exceed a quarter of a million sterling, 
and that it should be dispensed in the nature of 
grants to companies operating conimercial services 
on the basis of £25 on every £100 of gross revenue 
earned by the carriage of passengers, mails, or goods. 
The report is couched in terms which fail to convince 
| us that the Committee is quite satisfied with its own 
recommendation. There is an appearance of apolo- 
getic hesitancy about its discussion of the merits of 
subsidisation. On the other hand, Air Marshal Sir 








Hugh Trenchard, Chief of the’ Air Staff, in his minority 
report, is refreshingly vigorous in his condemnation 
of. the policy of subsidisation of civil aviation com- 
panies. If civil aviation is to be retained for com- 
mercial purposes only, Government subsidies, he 
argues, stand self-condemned. The rank growth 
of the industry produced by the war must, he says, 
be cleared away and the industry reduced to dimen- 
sions commensurate with the demands. Then only 
will civil aviation begin to grow and- flourish. 
If civil aviation is to be retained in order to provide 
a reserve for Imperial defence, then he doubts if any 
system of subsidies to civil aviation companies would 
fulfil the object. The sum of money suggested by the 
majority would, in his opinion, be better expended 
in encouraging design and research, and by’ placing 
more orders for experimental machines with certain 
approved companies. _ The actual designers, he says 
in a noteworthy passage of his report, were very few 
in number during the war. It is their services that 
must be retained, and not necessarily those of their 
staffs, which consisted chiefly of engineering draughts- 
men and the like, all of whom could be replaced at 
short notice. 


The Ministry of Transport. 


THERE was published on the 17th of the 
month the seeond report of the Select Committee on 
National Expenditure. It dealt exclusively with the 
administration of the Ministry’of Transport, and was 
the principal theme in the discussion in Supply on the 
Vote for this Ministry’on the 24th, the debate on 
which was adjourned until last—-Thursday—night. 
In Sir Eric Geddes’ speech in support of ‘the Vote he 
had dealt with the Select Committee’s report and had 
reached the point when he was about’ to justify the 
expenditure by showing that the Ministry‘had’a policy 
for the railways. In reply to an interruption, Sir Eric 
said that this'statement would call for legislation, and 
in ‘consequence,'on a’ point of order; he was not 
allowed to proceed further. The Minister promised, 
however, ‘that’ his proposals should be published as 
a White Paper, and this Paper duly appeared on the 
29th. The suggested schéme rules out nationalisation 
entirely and divides the railways of England and Wales 
into six groups, one of which will be for the local lines 
in London, whilst the railways of Scotland will form 
another single group. There is to be a board of 
management for each group, and thereon, in addition 
to a proportion of the existing directors, ‘representa- 
tives of the administrative staff and of the workers 
are to sit.: Rates and fares are to be fixed at sucha 
level as will ensure the pre-war income, and part of the 
surplus above that income is to be earmarked for 
developments. The State is not tobe represented on 
the management, but is to have a certain degree of 
financial and operating control. Light railways are 
to be exeluded fromthe grouping arrangements; and 
their future dévelopment is to be assisted. Docks ’are 
not to be touched. 


St. Paul’s Cathedral.’ 


For many years. the condition of the fabric 
of St. Paul’s Cathedral has been a cause of anxiety 
to those responsible for its maintenance. When Sir 
Christopher Wren was building it in the last quarter 
ofthe seventeenth century he is said to have remarked 
that the Cathedral would last for two hundred years. 
Wren, there can be no doubt, realised: that he was 
taking risks in erecting his weighty structure upon a 
foundation of sand, The actual foundations extend 
to. a depth of only four-and-a-half feet below the 
crypt floor, and a very few feet below them is a bed 
of wet sand kept moist.by, it is believed, underground 
streams flowing from ‘the heights in ‘the north ‘of 
London to the Thames.’ This! sandy stratum has a 
, total average depth of about twenty feet, and is 








underlain by the London clay.“ A modern builder 
would have carried the foundations through the sand 
down to the clay, but Wren, it would appear, did not 
do so because of the expense involved in the work or 
of engineering difficulties. Again, either in order to 
lighten the structure or because of the difficulty and 
expense of transporting all the stone required from 
Portland, Wren was forced, to support the principal 
part of the weight on piers composed of thin outer 
shells of stone filled with rubble. The result to-day 
is seen in bad cracks in the piers—especially about the 
springing of the arches—and in the tilting of the 
dome, which is five and three-quarter inches out of 
the perpendicular. So long as the sand below the 
Cathedral remains. wet there. will, it is believed, be no 
sudden danger to the fabric; but should, for any 
reason, such as by. the construction of an under- 
ground tunnel in the neighbourhood, as was proposed 
a few. years ago, the water be drained off, the gravest 
consequences, would have to. be feared, For the 
present the authorities responsible for the preserva- 
tion of the fabric are helping to make matters secure 
by cutting out sections of the stone faces of the piere 
and forcing concrete into the interior to bind ths 
rubble together; by replacing the cracked stones 
with new masonry; and by. substituting copper 
for the iron cramps which have done immense harm 
to the building. So far one pier-has been so treated, 
while a second is under treatment and should ‘be 
finished this year. The north-east-pier is thought to 
be in a bad -condition, and is next on: the list, for 
treatment. If, however, Wren’s masterpiece is to be 
permanently preserved it is obvious that the solidifica- 
tion of the structure as at present | being carried 
out may have. to be followed by underpinning, an 
operation which, for a building of the size and weight 
of: St.. Paul’s, as»the! reader. will appreciate from 
the article. on underpinning in) Jast. week's issue, 
will involve the .expenditure of, much “money and 
absorb a long-time. 

Electricity Supply. 

FotLow1ne the provisional determination of the 
Lower Severn. electricity distriet, the ‘Electricity 
Commissioners have recently announced: their inten- 
tion, +0 create: separate, electricity areas. for . Mid- 
Lancashire, Soutli-East Laricashire; and West Riding, 
Yorkshire... The: first-named. area..covers about 700 
square miles, its extreme dimensions being roughly 
twenty-five miles north by south, and forty ‘miles 
east. by west. Among the: eleetzicity: supply _under- 
takings included within the area may be noted those 
of Blackburn, Burnley, Preston, and) Blackpool The 
South-East Lancashire district is.roughly of the same 
area—700 square miles—its extreme dimensions being 
about. thirty miles north .by, south, and. forty. miles 
east by west.. The area includes Manchester, Salford, 
Qldham, Bolton, Bury, Rochdale, Wigan and Stock- 
port. .In, the determination of these areas the Com, 
missioners are, naturally largely guided; by the pro- 
posals of the supply undertakings concerned, and the 
case.of, West Riding, instances..an. example; of . this 
procedure... The question of linking up the electricity 
supplies in a somewhat larger area. than that chosen 
by the Commissioners was the subject of a report 
by a Committee formed in 1916. The area suggested 
in that report covered about “square miles, and 
was dividéd. to include a northern, a southern, and an 
eastern section. It was: estimated ‘that’ within the 
next few years the total demand, within the, whole 
area would,,be:in the neighbourhood of 400,000 
kilowaitts, which, allowing ‘for possible extensions: of 
existing © plants—-70,000 kilowatts—would: leave a 
deficit of about 260,000 kilowatts to be met by further 
extensions..; The Commissioners have selected the 
whole of the northern and part of the eastern section 
for the West: Riding electricity district, with an area 
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of about 1100 square miles. This district includes 
Bradford, Halifax, Leeds, Huddersfield, Dewsbury, 
Wakefield, and Barnsley. The time limit fixed for 
the receipt of objections or representations as regards 
the scope of the area and for suggestions to improve 
the existing organisation of the electricity supplies 
within the Mid-Lancashire area is September 30th, 
1920. For the other two areas the date is a month 
later. 


A Huge Harbour Scheme. 


Durinc the past month particulars were 
received in this country of a very ambitious scheme for 
harbour building which. is contemplated by the 
Japanese, and which, if carried out, would put them 
in possession of probably the greatest artificial har- 
bour in the world, and certainly the greatest in the 
Pacific. The idea isto make Tokyo a seaport capable 
of dealing with the largest vessels afloat, thus ren- 
dering the capital independent of Yokohama as the 
port of entry, and eliminating the eighteen miles’ 
haulage between the two towns. To effect this pur- 
pose it is estimated that it will be necessary to expend 
350,000,000 yen, or about thirty-five millions sterling 
at normal rates of exchange. For this sum a harbour 
having an area of some 8200 acres and a depth of 
water of some 43ft. would be provided. Already 
one operation which will be necessary for the 
success of the scheme has been begun by the diversion 
of the flood waters of the Sumida River, so that 
the silt which it brings down may not choke the 
harbour. The suggestion is to enclose a strip of the 
sea reaching for about ten miles along the coast by 
means of concrete breakwaters built on rock founda- 
tions, one of which would be 42,600ft. long. Inside 
the harbour, which would be approached by five 
entrances, a large amount of dredging would be 
necessary, but the spoil would go towards reclaiming 
land to provide sites for factories and warehouses. 
In view of the fact that it will probably take twenty 
years to complete the scheme, it is proposed to cut 
the work into two distinct sections and begin with 
the more important, while a temporary breakwater 
will be constructed, well inside the final structure, 
to afford some protection to vessels, pending the 
building of the second part. 


Railwaymen’s Wages. 

THe award of the National (Railways) 
Wages Board, which had had under consideration the 
application—referred to it from the Central Wages 
Board—from the National Union of Railwaymen for 
an increase of £1 per week, and from the Associated 
Society for £1 for drivers, 15s. for firemen, and 10s. for 
cleaners, was issued onthe 4th of the month. The award 
gave only from 2s. to 3s. advances to men in rural 
areas, whilst in industrial areas the increases varied 
from 4s. to 7s. 6d., and to 8s. 6d. for certain signalmen 
only. This variation broke down the standardised 
rates which the men, on their own initiative, obtained, 
and men in London and industriahareas now receive 
more than those in rural areas. On the 16th it was 
announced that the Government, in accepting the 
award, had been deeply impressed by certain passages 
in the report. One-such passage was that ‘some 
where @ point is reached at which an increase in rates 
will produce no additional revenue ” ; whilst another 
was “that the settlement should not be disturbed 
for such a period as will facilitate a return to that 
stability of industry and commerce which is so neces- 
sary to the well-being of the country.” The Govern: 
ment announcement wound up by observing that the 
improved standard of ‘remuneration can only be 
maintained by the hearty co-operation of the workers 
with the management, enabling such substantial 
economies in working to be effected as will adjust any 
adverse balance. A sequel to these concessions was 
the reference to the Rates Advisory Committee of the 
question of the equity of workmen’s and other cheap 
fares and the announcement on the ‘2Ist by the 
Chairman of that Committee that a reference was 
expected as to the manner in which a further sum'could 
be found for the railways by way of interim revision 
of railway charges. 


The Ministry of Mines. 


Tue Bill which was introduced into the 
House of ;Commons on June 21st by Sir Robert 
Horne, will provide for a much needed amalgamation 
of the various authorities now controlling the opera- 
tions of our coal mines, and it appears that the new 
Ministry of Mines will not involve any great increase 
in Government expenditure. The Minister is to 
receive a salary of £2000, and his staff is to be formed 
by collecting together the officials of other depart- 
ments, such as the Home Office and Coal Controller's 
Department, who are now engaged on duties affecting 


the mines. Tho transfer of these staffs will, of course, 
be accompanied by a corresponding transfer of the 
powers now exercised by those other departments. 
The new Minister will be empowered to give directions 
regulating the export of coal and the supply of 
bunker coal for a period of one year from August 
31st, to fix the wages of workers in coal mines, and 
to regulate the distribution of the profits of the 
industry. A large part of the Bill deals with the 
constitution of committees which are to be set up. 
An advisory committee on the coal industry is to be 
called together at least once a quarter, and will 
comprise a chairman and twenty-four others, including 
four coal owners, four coal miners, three employers 
in other industries, one mining engineer, two mine 
managers, one coal exporter, one coal factor, one 
person with experience of commerce not connected 
with the coal industry, one person with experience 
of co-operative trading, and three medical men or 
other scientists. District committees are also to be 
set up to consider the welfare of the workers, the 
output of the mines, and wages. These committees 
will include at least 50 per cent. of workers’ repre- 
sentatives, the remainder being nominated by the 
owners and management. There will also be pit 
committees. Over the committees there will be area 
boards and a National Board, also representative of 
the owners and workers, which are to formulate 
wages schemes in accordance with the profits of the 
industry. The latter part of the Bill. provides for 
the establishment of a fund, by means of a levy of a 
penny a ton on the output of the mines, for the 
improvement of the social conditions of the colliery 
workers. 


Oil Fuel and Transatlantic Liners. 


DuRIinG the past month two very well-known 
Transatlantic liners, the Aquitania and the Olympic, 
were handed back to their owners from the ship- 
building yards at which for the past few months 
they have been undergoing redecoration and restora- 
tion after their periods of service for the Government 
during the war. The Cunard liner was reconditioned 
on the Tyne by Messrs. Armstrong, Whitworth, 
while the White Star vessel was reconditioned at 
Belfast by her builders, Messrs. Harland and Wolff. 
In both cases the vessels had been employed as 
troop transports, although at an earlier stage of the 
war the Aquitania was used first as an armed mer- 
cantile cruiser and later as a hospital ship. From the 
technical point of view the chief interest in the work 
of reconditioaing these vessels lies in the fact that 
advantage has been taken of the opportu.ity afiorded 
to equip them for burning oil, instead of coal, at the 
boilers. The system adcpted i. each instance is the 
‘« White’ low pressure mechanical system, with 
fcrced..draught in the case of the Aquitania, and 
natural draught in the Olympic. The adaptation of 
the former coal bunkers as storage tanks for the 
oil fuel constituted the chief work in the conversion. 
It is of interest to note that although the Aquitania 
has been arranged to carry some of her fuel in her 
double ‘bottom, in the Olympic such is not, the. case, 
all the oil being carried in the original athwartship 
coal’ bunkers, and within the double skin with which 
the vessel was fitted after the disaster to her sister 
ship, the Titanic. The method of taking in, storing, 
and feeding the oil to the burners is the same in both 
ships. From the storage tanks the oil is passed into 
settling tanks, where it is heated and deposits its 
sediment. ‘There is one such settling tank for each 
boiler-room or group, of boilers, and the pumping 
equipment is so arranged that the burners in two 
adjacent bciler-rooms can be, supplied from either 
of the two associated settling taoks. Each settling 
tank has a capacity sufficient to supply all the burners 
ia the two adjacent boiler-rooms for twelve to sixteen 
hours, and the practice will be to draw from one 
settling tank while the oil in the other is depositing 
its sediment. Inthe case of the Aquitania the total 
capacity of the storage tanks permits her to take on 
board 7800 tons of oil, while»in; the Olympie the 
capacity provided is for about 5500 tons. In the 
Cunard vessel the capacity is sufficient to allow her. 
to make a double run across the Atlantic without 
taking in a fresh supply of fuel. In the Olympic, 
however, the capacity is sufficient only for one single 
voyage, and five days’ supply in reserve. The 
Aquitania will bunker only at New York, while the 
Olympic will take in oil both at New York and at 
Southampton, to which port the fuel will be brought 
by 4 tank steamer. This divergence of ideas regarding 
which is the more economical method is noteworthy. 


The Control of British Water Resources. 


In October, 1919, the President of the Board 


of Trade enlarged the scope of the inquiry being 
conducted by the Water Power Resources Committee. 





As originally appointed, this” Committee was to 
inquire into the water power resources of the Uniteq 


Kingdom and the extent to which they could hg 
made available for industrial purposes. Subse. 
quently, as we have said, the scope of the inquiry 


was extended, the added term of reference being 
**to consider what steps should be taken to ensure 
that the water resources of the country are properly 
conserved and fully and systematically utilised {op 
all purposes.” It will be seen that the survey of the 
Committee was thus enlarged to include not only 
the development of power from water, but also the 
use of water for domestic and trade purposes, the 
pollution of water, land drainage, irrigation, and lj 


other matters concerning the utilisation of water, 
The Committee towards the end of the month pre- 
sented an interim report covering the second term of 


reference, matters affecting the use of water for the 
development. of power being deferred for discussion 
in the Committee’s final report. The outstanding 
recommendation made by the Committee is that 
Water Commission should be established by Act of 
Parliament to control and co-ordinate the compila- 
tion of records of the country’s water resources, to 
allocate these resources in the general interests of the 
community, to adjust conflicting claims to water 
resources, to set up Watershed Boards, to consider 
the development of rivers as a whole from sourcs to 
mouth, and to set up an inter-Departmental (om. 
mittee which would be charged with the duty of 
seeing that there was rio duplication of work betwoen 
the various Government Departments inteéreste | in 
the country’s water resources. At present the water. 
power resources of England and Wales are in one 
respect or another the coneern of the Ministry of 
Agriculture and Fisheries, the Board of Trade, the 
Electricity Commissioners, the Ministry of Transport, 
the Ministry of Health, the Geological Survey, and 
the Meteorological Office, while in Scotland and 
Ireland there are separate departments or boards 
dealing with certain aspects of the subject. It is not 
proposed, apparently, to disturb these departments 
in the exercise of their existing duties, but to co-ordi- 
nate their work and extend their powers. At present 
the allocation of water resources for specified pur. 
poses to particular districts or individuals is not 
under the general control of any one department. 
Such allocation and the simplification of the proce- 
dure necessary to obtain it would constitute one of 
the principal duties of the proposed Water Control 
Commission. Mr. W. A. Tait presents a minority 
report, in which he expresses the opinion that the 
proposed central authority is unnecessary and un- 
desirable, and that all requirements can be met by 
improving the existing system. 


The Institute of Transport. 


Tue first dinner of the Institute of Transport 
was held at the Royal Automobile Club on the 
evening of Friday, the 25th of this month, when the 
chair was taken by the President, Sir Eric Geddes, 
who‘ announced that the Institute had now a mem- 
bership of 600.: The occasion had been looked forward 
to: with much interest in view of the anticipation 
that. on the previous evening the President would 
have announced the Government ‘policy as to the 
future of the railways. On a point of order, that 
contemplated legislation cannot be discussed in 
Supply, Sir Erie’s remarks on that occasion were 
stopped short’ at their most attractive ‘stage, and, 
as he observed ‘on Friday, he was thus prevented from 
making a most interesting speech in the House and a 
yet more interesting speech at that dinner. He had, 
however, much of moment to say. Referring to the 
taxation of motor cars by the vehicle and not on the 
basis of the petrol used, he agreed that the plan was 
not ideal, but thought it was the best system of 
raising money for the roads in the present financial 
condition of the country. Under the Roads Depart- 
ment of the Ministry, so ably presided over by Sir 
Henry Maybury, the roads would receive the fullest 
possible consideration and the best scientific treat- 
ment. They were to be classified, and, by means of 
grants to local authorities, it was intended that they 
should be standardised as to gauge. On the subject 
of ‘the railways Sir Erie was necessarily restrained. 
He, however, said that if the public would get rid of 
the idea that they were the enemy of the country ; if 
they would allow them to amalgamate, the old 
prosperity would return. Transport was the servant 
of the country, but “‘ no servant does well if he is 
continually being damned.” Other. outstanding 
features of the evening were a witty speech by 
Lord Ashfield’; the confidence of the railways, 
that the Government would be fair, expressed by 
Sir Gilbert Claughton; and the able defence by Mr. 
Arthur Neal, the Parliamentary Secretary of Trans- 





port, of his chief. 
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Hydro-electric Power Works at the 
Great Lake, Tasmania. 


No, L 


THE value of cheap power, especially in these days 
of high prices for coal, is well illustrated by the con- 
tinued progress of the water power schemes of the 
Government of Tasmania. The resources in water 
power of this relatively small state are very large, 
and progressive developments will take place as the 
demand for cheap power increases. 

The first scheme undertaken by the Government 
has grown steadily from its first beginnings and its 
success has long since been assured. We propose 
to describe this scheme briefly, particularly the recent 
«lditions to the equipment of the Great Lake station, 
as they are of special interest to us, the new turbines 
being the largest and most powerful ever built in the 
United Kingdom and the pipe lines the largest welded 
steel] pipe lines ever manutactured in this country. 


INTRODUCTION. 


The scheme was originally taken up by a company 
floated in Melbourne for the purpose of manufac- 
turing zine electrolytically. This company was 
called the Complex Ores Company, and realising the 
necessity for a supply of cheap power, it made investi- 
gations, and in 1908 visited Tasmania and looked 
into the possibilities of the Great Lake as a source of 
supply. At that time the Tasmanian Government was 
not prepared to take up this scheme and develop the 
power, and consequently gave the company a con- 
cession. In August, 1911, work was started, and for 
eighteen months steady progress was made. ‘The 
scheme as proposed originally was to supply 6000 
k.V.A., but soon the project was increased to 8100 
k.V.A. Delays made it necessary to work through a 
Tasmanian winter on the civil engineering portion 
of the work. These delays increased the difficulties 
and cost so much that, coupled with the enlargement 
of the original scheme, it became impérative that 
further funds should ‘be proeured. Unfortunately, 
events had reached this stage in 1913 when the money 
market was very unfavourable, and it was impossible 
to arrange for the additional capital within the time 
limits stated by the terms of the concession. Negotia- 
tions were then instituted with the Tasmanian Govern- 
ment with a view to its purchasing back the rights and 
the work at that time actually executed. After 
investigation, the Government decided that the initial 
work had been satisfactorily carried out, and it 
agreed to take it over at its valuation. It actually 
took possession in 1914, and the construction work 
was again started. Great difficulties were occurring 
as the result of the delay, and owing to the war prices 
had already begun to rise. However, steady progress 
was made and the stheme was put into operation 
early in 1916. Thefinal acceptance of the first portion 
of the equipment didnot take place until August 14th, 
1916, since which date the plant has been in con- 
tinuous operation With a remarkable freedom from 
serious trouble. yr ake 


Sire oF THE Power PLANT. 


The Great Lake .is situated approximately at the 
geographical centre of the island of Tasmania. It 
is situated at an altitude of 3350ft. above sea level 
on the central platean. From the southern end of 
this lake the river Shannon flows, and parallel to it 
and some two miles westef it, lies the river Ouse, which 
falls in the first few miles of its course a great deal 
more rapidly than the Shannon. The result is that, 
although at a point opposite the middle of the Great. 
Lake the Ouse has an elevation of 120ft. above the Lake 
level, a few miles south it has already dropped till 
it is considerably more than 1l000ft. below the 
Shannon River. It is obvious that a short diversion 
from the Shannon to the Quse at this point enables 
a very high head to be obtained, and the scheme has 
been developed on these limes. 

For the first installation the water from the Great 
Lake catchment alone,~Was used, but now, that the 
scheme is rapidly expanding a further vdlame. of 
water will be obtainiéd by diverting the head waters 
of the Ouse into the?@¥eéat Lake, and, in addition, 
the waters of the Little Pine will be turned into the 
Ouse and thence to the Lake. When these diversions 
and the corresponding alterations are carried out, 
the total capacity will be 70,000 horse-power’ at’ the 
turbine shafts. 


THE WappaMana STatTIon, 


To develop the whole fall available, two stations 
will be used.. The lower of these is the one at present 
in operation at: Waddamana. 

A dam has been constructed at the southern end 
of the Great Lake, and at first it was used only to 
raise the water level of the Lake to a height of 11ft. 
above sill level. Now that the scheme is to be ex- 
ploited to its full extent, this dam will be raised to a 
height of 40ft., which it is believed will suffice to 
enable the full output to be obtained for the driest 
eycle of years which can be expected. 

Starting from this dam, the water is allowed to 
flow down the natural bed of the river Shannon for 
a distance of 5 miles, where a diversion weir has been 
constructed, turning the water into a canal®3} miles 


long leading to the storage reservoir just above the 
pipe lines of the Waddamana station. In the first 
5 miles mentioned above’ a considerable drop takes 
place, and it is proposed to develop 12,000 horse- 
power by utilising this head very early in the future. 
This head of 250ft. gross will be obtained by cutting 
a canal 2 miles long on the sidling. The net head 
will be about 220ft. In the meantime, until this 
station is operating, this head is lost. 

The canal from the river Shannon to the storage | 
reservoir above the pipe lines was originally designed | 
for 20,000 horse-power, but. the actual discharge | 
could be 280 cubic feet per second, which is about | 
15 per cent. more. This canal is now being increased | 
in capacity up to a normal discharge of 420 cubic 
feet per second, with a maximum of 500 cubic feet | 
per second. 


| 





STORAGE RESERVOIR AND PIPE LINES. 


The storage reservoir was created by forming al 
lagoon in the natural depression in the country by | 
three low earth dams with puddled clay cores. A | 


concrete penstock chamber, provided with screens | 
and sluice gates, was arranged for drawing the water | 
off and supplying the first wood stave pipe line, | 
which had an internal diameter of 4ft., but provision | 
was made for the next wood stave pipe line, which | 
has now been installed, its internal diameter being | 
5ft. Further wood stave pipes will be required to 
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8 mm. at the top to 18 mm, at the bottom. These 
pipes are’ of the lap-welded type, and the joints are 
of the well-known flexible muff type. At each bend 
a main anchorage has been installed to take care of 
the thrust in accordance with usual practice. In 
between the main anchorages the pipes are supported 
on masonry saddles, one such saddle being required 
to each length of pipe, which in this case is 6 m. 


TURBINES AND ALTERNATORS. 


The first equipment in the power station consisted 
of two 5000 horse-power Boving water turbines, 
running at a speed of 375 revolutions per minute 
under a net head of 1015ft., the gross static head 
being in the neighbourhood of 1100ft. The alter- 
nators were supplied by the British Westinghouse 
Company, Limited, of Manchester. They generate 
at 6600 volts and 50 cycles per second. The capacity 
is 4050 k.V.A. each. The control of the speed 
is efiected by Boving’s patent automatic oil pressure 
governors operating by means of the well-known 
combined needle and deflector control, which we shall 
describe in more detail later in connection with the 
larger units now being installed. 

Two 120-kilowatt exciter sets are provided, and 
they supply local power and lighting. 

The whole of the original electrical equipment for 
the first installation was 
supplied by the British 
Westinghouse Company,in- 
cluding alternators, switch- 
gear and_ transformers. 
The transformers are in- 
stalled in two banks, each 
having a capacity of 4050 
k.V.A., with a maximum 
half-hour rating. of 6000 

rx k.V.A. They step the 
3 pressure up from 6600 
volts to the line voltage of 
| 88,000 volts. The light- 
ning arresters are of the 
electrolytic type. 

The transmission line is 
supported on lattice steel 
towers, suspension insu- 
lators being adopted. 

The total length to 
Hobart is 62} miles, and 
the extension to the car- 
bide works at Electrona, 
North-West Bay, is 15 
miles. These towers, 60ft. 
high, have a standard span 
of 600ft., except at the 
river Derwent crossing, 
where the height is in- 
creased to 160ft. 

Anchor towers at the 
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FIG. #=“SELF-ACTING THROTTLE VALVE 


complete this portion of the-work. | We need scarcely | 








mile were put in, but, in 
addition, at each change 
of direction, an anchor 
tower is used. 

We need not give a de- 
tailed account of the 
equipment of the step- 
down station and. tho 
sub-stations,, which are 





















of the normal type. 


EXTENSIONS. 


As soon as this first: in- 
stallation of 10,000 horse- 
power was working, the 
first extensions were dis- 
cussed and necessaryequip- 
ment was ordered, but 


as this occurred at the latter end of 1916 it became 


Swain Sc. 


describe the wood stave pipe in detail, as the principle | impossible to procure the necessary Ministry of 


is quite familiar. The pipe is laid on bed logs cut | 
from the local forest, and is not held down at all, | 
terely resting on the bed=jogs"With its own weight. 
No anchors are necessary, except for the bottom end | 
at the junction with the steel pipe lines, and as the | 
bends are easily arranged for as the pipe line is built | 
up, the pipe can follow very closely the natural con- | 
figuration of the country. At the bottom end of the | 
Wood stave pipe line, a junction piece is provided to | 
join up with the two original high-pressure steel | 
pipe lines. Immediately above these pipes a 48in. | 
automatic closing valve has been inserted, which 
would cut off water automatically if a burst occured, 
and caused the water velocity through the valves to | 
exceed a predetermined figure: | 
The breeches pipe conducting the water to the two 
first steel pipe lines is constructed of mild steel with 
riveted joints, and extensions can ‘readily be made to 
connect up new pipe lines as required, and naturally 
the present extensions of the 5ft. wood stave pipe 
and the large high-pressure steel pipe line No. 3 
have already been'so connected up. From this junc- 
tion point the ground falls away fairly rapidly, and 
the power station is reached in a length of 4400ft. 
The first two pipe lines were made in three sections 
of 950 mm., 850 mm. and 750 mm. internal diameter 











to facilitate nesting. The plate thickness varies from 


Munitions permits, and the extensions had to be 
delayed for many months until the permits were 
secured. 

It was decided that the next units must be con- 
siderably bigger, and the choice lay between single- 
wheel Pelton turbines, with two jets each capable of 
giving 8000 horse-power, and double-wheel Pelton 
turbines, with two jets to each wheel giving 16,000 
horse-power. Finally, it was decided to complete 
the station with 8000 horse-power units. Five of 
these 8000 horse-power wheels have been ordered 
from Boving and Co., Limited, and of these the first 
is now in operation, the second will be running very 
shortly, and the remaining three are now under con- 
struction. The first two of these larger turbines were 
made at the works of Edgar Allen and Co., of Sheftield, 


| and the remaining three are being made by Ashton, 


Frost and Co., Limited, of Blackburn. 
The original proposal for increasing the capacity 
of the pipe lines below the junction piece were that 
the first 2200ft. should consist of riveted pipe 55in. 
in diameter, the remainder being welded steel pipes 
49in. and 45in. in diameter. ; 
Owing to the necessity of securing at least Some in- 
crease in capacity for the first of the 8000 horse-power 
units at & time when it was impossible to obtain 
permits to manufacture the pipe lines in this country 
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the first section was opiiabad in wood stave pipe, 
manufactured in Australia, instead of the projected 
riveted pipes. The pressures to be dealt with by 
this wood stave pipe are very heavy, as the static 
head at the termination of this pipe is about 350ft. The 
pressure will be increased somewhat by water hammer 
action on shutting down the turbines, and the total 
pressure of round about 400ft. has to be allowed for. 
From this point a temporary 24in. pipe made out of 
the steel plates procured in Australia was laid, 
but now that conditions have become easier the third 
main pipe is being put in, in accordance with the 
original intention, of welded steel. 


Pree Line. 
} The No. 3 pipe line was ordered from Boving and 





outside diametér being 5lin. for the first half 
and 48in. for the second half, the pipe thickness 
varying from jin. up to '/,,in. at the lower end. 

The pipes are of the welded type—that is to say, 
they have their longitudinal joints made by lap- 
welding, their circumferential joints being of the 
ple muff type. They were manufactured from 

n-hearth steel plates haying a. tensile strength 
24 to 28 tons per square inch and a minimum 
aenaeinels of 20 per cent. on an 8in. specimen. 

The method of procedure for making these welded 
joints is to roll the plates to shape with the necessary 
overlap at the joint. The weld is heated by water 


gas and the lap is rolled down by a series of rollers. 
This working of the joint during the welding secures 
a strength of 90 to 95 per cent. of that of the plate. 
































pw 

8 24-2’ Boles 

SL (83)/3°75." Pees Qs® 6 22 205" Aye =@/ 
mS = aoa} — —fhasts Ae = 
oe 2 MM] Se 
S| & STi} Xe 
NS) et Setar + BS 
Ss > NIH NSS 
SS r MH &g 
ris r LAS 

\20-2 Boles 42 bolts 

AN 





/ 7 Cored hones $ 
for ("diam Bolts 








160-04 





















































90 bir. 

















uy 





“THe Encinecn™ 


FIG, 2—ADJUSTABLE PIECE FOR DISTRIBUTING PIPES 


Co., Limited, who are responsible for its design. the 
pipes being supplied by Stewarts and Lloyds, Limited, 
to their spec ification. 

The line is protected by a 49in. self-acting throttle 
valve—as shown in Fig. 1. This valve was manu- 
factured by Glenfield and Kennedy, Limited. Its 
object is to protect the pipe line below it in the event 
of any accident occurring which might burst the 
pipe. The rush of water through a serious burst 
would be so enormous as to endanger the hillside, 
and it might even wash the power station away. 
Further, the draw of this water on the pipes further 
up would lead to a partial vacuum and a probable 
colla 

It will be seen that in the centre of the waterway 
on the up-stream side a flat plate is opposed to the | 
water. 
attached to a horizontal lever which carries certain 
weights. These weights can be adjusted—and normally 
will be set for a velocity of 12.5ft. per seeond— 
that is to say, that if the water velocity exceeded 
this figure the plate would be forced in the direction of 
the flow of water lifting the weights referred to above. 
The valve dise is pivoted horizontally, and mounted 
on the shaft of the disc outside the valve is a drum 
from which heavy weights are suspended by a short 
steel rope. These weights tend to close the valve, 
but normally movement is prevented by a diagonal 
lever held in position by a stop, which is only lifted 
out of the way when the plate referred to above is 
moved in the direction of the flow of the water. Thus 
should the velocity exceed a predetermined figure, 
the plate will trip the diagonal lever and thus release 
the valve disc and allow it to close under the opera- 
tion of the weight. 

Obviously, a sudden rotation of this valve is not 
permissible, as the water hammer action would cause 
excessive stresses on the pipe line. Hence, the same 
drum on the shaft of the disc which carries the weights 
is also connected to a horizontal cylinder filled with 
glycerine, which acts as a dashpot, and the rate at 
which the valve closes is thereby controlled. 

The timing valve of the cylinder is also operated 
by a stud on this rope drum, which engages a lever 
connected with the timing valve, so that towards the 
end of the closing of the main valve this lever is 
engaged and the timing valve is steadily closed, 
thus reducing the rate of closure of the main valve 
towards the end of the operation. The dashpot 
cylinder has mounted on it a small hand pump, 
by means of which the valve can be readily re-set 
after tripping. Glycerine is chosen, as the dashpot 
medium, owing to the fact that fairly low tempera- 
tures may be reached, and any medium which might 
change its viscosity to a marked extent would be. 
unsuitable. A further precaution is taken by the pro- 
vision of an 8in. branch on the top of the yalve to 
carry @ spring-loaded relief valve. In the event of 
the main valve coming into action any excessive 


pressure: which might be caused through the inertia | im 


of the water above the valve would be taken care 
of by this relief valve. A by-pass with valve is also 
fitted. 

In the general lay-out of the pipe line there are ten 
main anchorages at points wherelt he pipe makes distinct 
bends. In addition, six intermediate anchorages are 
inserted to cut up the straight lengths when they are 
too long, otherwise the thrust placed on the main 
anchorages due to temperature movements of the 
pipes would be excessive. |The overall length 
is 2058ft. 3in. down to the first anchorage, the 





This plate is carried on a long vertical lever | 








After welding the pipes are cut square and true to | 
length, are straightened and annealed; they are | 
then scraped with steel brushes, and; whist hot, | 

are dipped in a bitumastic bath, which gives 
a strong adhesive protective coating, They are | 
tested hydraulically to one and a-half times working | 
pressure at the factory. The circumferential joints 
are similar to that shown in Fig. 3. The upper 
end of each pipe is_rolled out toe form a muff into | 
which the straight end of-the pipe.next above can | 
project. The space between this straight.end and the | 
top portion of the muff is filled with hemp packing | 
to_secure' water-tightness. Loose cast steel flanges 
are fitted, the lower one of which abuts against the 
muff and the upper one has a nose piece which can be | 
forced down on the packing by means of tightening | 
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project into the lower one is greatly increased—t hat 
is to say, in the event of the, pipe being left empty 
and éxposed to the sun the whdle of the pipes between 
the expansion joint and the) anchorage, next below 
can move bodily up hill several inches without any 
harm being done. These long muffs have a further 
use, for should it be necessary at any time to. take 
one length of pipe out of the line, the whole of the 
pipes above the point,at which it is desired to work, 
as far as the next anchorage, can be drawn. uphill, 
and the joint will be cleared and the pipes freed at 
the desired point. 

To provide ready access to the pipes for inspection, 
painting, &c., several manholes are provided. The 
anchorages consist of concrete blocks founded on 
solid rock. Their proportions, had to be carefully 
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FIG. 8—ANCHOR-RING AND EXPANSION JOINT 


| calculated, especially at points where the pipe grade 
increases as the combination of water, pressures and 
| expansion thrust, tends to force, the joint away from 
the hillside. A sufficient weight of concrete to counter- 
| act this must therefore be provided. At each anchor- 
age a series of angle rings are, welded on to, the pipe 
and against. these cast iron .collars—as, shown in 
Fig. 3-—-abut, thus. communicating .the thrust of 
the pipe to the. block of concrete. 

In connection with the; design. of these pipe lines 
and all pipe lines, for water power work, it.should be 
noted that provision has to .be made to meet not only 
the static pressures at. the various, points, but also 
the.extra pressures due to water hammer action when 
| the flow is reduced by the operation of the governors 
on the turbine. The special means to keep this added 
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FIG. 4-—SLUICE _ VALVE 


the bolts joining these two cast steel flanges together. 
This type of joint has many advantages. In the first 
place, a small, degree of flexibility is allowed at each 
joint, so that any small errors in survey, are of no 
portance as they are with a rigid type of joint. 
They are quickly and easily erected and are water- 
tight under the highest, pressures. Should, however, 
it be desired to renew the packing at. any time, it 
can be done without disturbing the pipes. at all, it 
merely being necessary to slack back the bolts and 
pull up the cast steel nose ring. They also form an 
additional protection against temperature variations, 
but. the main protection is provided by the use of 
specially long muffs below each main and intermediate 





anchorage—as shown. in drawing, Fig. 3. It-will 
be seen that the length, by which the upper pipe ean 


pressure down to a low limit in this case will be seen 
in the description of the regulating mechanism, but 
&® certain margin ;to provide against water: hammer 
action is always necessary. A further slight: margin 
has to be added to allow for the possibility of wear 
taking place in, the course of time, and the pipe line 
was designed to have ‘a net factor of safety allowing 
for all contingencies of.at least 4 at all points. 

An exactly’ similar. pipeline, No. 4, has also been 
ordered from Boving and Co., Limited, Stewarts and 
Lloyds,,, Limited,,.again being the manufacturers of 
the pipes to their specification... A fifth pipe line will 
be required for completing the system of pipes, for it 
is intended to order. two. more, 8000. horse-power 
units for the station to, bring, its total shaft. horse- 
power up to 66,000 horse-power, or allowing for one 
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unit as a stand-by, a net capacity of 58,000 horse- | 


power. 
DistrisuTine Pipes. 

The general lay-out of- the station is given in our 
Supplement. This plan shows the arrangement of 
the distribution pipes, as well as the first seven units, 
as supplied and ordered. 

The pipe furthest from the power station is the 
temporary 24in. riveted pipe, which was put in for 
the first extension during the war period when it 
was impossible to procure welded pipes. The next 
two pipes, numbered 1 and 2, are the original pipes 
supplied for feeding the first two units, pipes numbered 
3 and 4 being the recent additions, each of which is 
capable of feeding two 8000 horse-power units. 

It will be seen that the whole of the pipes are con- 
nected to one bus pipe adjacent to the power station 
wall. For the original installation the diameter of 


this pipe is 29}in., but for the extensions, owing to | 


the much larger volume of water to be carried, it 
has been increased to 2ft. 11 7/,,in. 

In order to enable each pipe line to be shut down 
when desired, a valve is inserted in each pipe line | 











this valve is well shown’ in Figs. 5 and 6. It 
will be seen that the valve consists of an outer shell 
which has a maximum diameter of 1000 mm. A 
central casting, also of cast steel, is supported by six 
ribs, which are clearly shown in Fig. 5. This steel 
casting is prolonged by a semi-steel casting which 
forms the body of the valve. A nose piece, also of 
semi-steel, is supported on a shaft running in white 
metal bearings, and it is the operation of this nose 
piece which opens or closes the valve. On the shaft 
is mounted a piston of mild steel, the cylinder being 
formed by the steel casting. By means of a control 
valve, mounted on the topof the valve, water from the 


the opposite side being connected to the exhaust. If 
the design is followed through, it will be seen that 
various holes and passage ways are left in the castings 





at all times, with the exception of the- operating 
| pressure in the working cylinder; then by a move- 
ment of the control valve the nose piece will be forced | 
forwards or backwards. The actual seatings on both | 


standing and moving parts~ are made of special | 














| pressure side can be led to either side of this piston, | 


to ensure that the hydraulic pressures are balanced | p 


| Ambrose Shardlow and Co. On Thursday afternoon 
| the members were invited by Mr. W. Clark, J.P., to a 
garden ‘party at his home, Whiteley Wood Hall—a 
| very enjoyable function—and the day concluded with 
a banquet at the Grand Hotel, which was the head- 
quarters of the members of the Institution while in 
| Sheffield. Leaving Sheffield on Friday morning for 
Manchester, the members were invited to visit the 
works of Crossley Motors, Limited, and the Ford 
Motor Company, which visits completed a programme 
extending over five days, crowded with opportunities 
for gaining knowledge and renewing old or making 
| new friendships. 
It is the practice of some of our older engineering 
‘institutions on their summer meetings to devote 
| part of each day to the reading and discussion of 
| pepers, but it is frequently felt that this portion of the 
| programme is performed in such a perfunctory manner 





that it might beJeliminated without diminishing the 
attendance at such meetings. The summer meeting 
of the “Institution of~ Automobile Engineers was 
characterised by a general fraternisation of the mem- 


| bers and their many hosts, the latter vieing with each 
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FIGS. 5 AND 6—PART SECTION AND ELEVATION OF THE JOHNSON-BOVING INLET VALVE 


before the bus pipe is reached, and in order to enable 
the plant to be operated in the event of any trouble 
being experienced beyond these points, a valve is 
inserted in each section of the bus pipe, so that by 
closing two of these valves and the valve in the 
corresponding pipe line any portion of the distribu- 
tion system can be cut out and the remainder operated. 

The pipes for the original portion of the distribu- 
tion pipe are of cast steel, with flanges cast on, but 
for the extensions they have been made of welded 
steel, just as for the pipe lines themselves. 

In order to make the erection as easy as possible 
an adjustable closing piece is used—as shown in 
drawing, Fig. 2. It will be seen that a short length 
of cast steel pipe, formed to exactly the same shape 
as the socket ends of the main pipe line, is provided, 
but by means of an additional cast steel flange riveted 
on to the welded pipe the overall length can be fixed 
as desired, and thus correspond with the distance 
required between centres of units. 

The valves referred to above used in the main 
pipes and bus pipe are hydraulically operated sluice 
valves, details of which are given in Fig. 4, which 
illustrates the valves for 900 mm. (or 2ft. 117/,,in.). 
It will be seen that the operating cylinder is mounted 
above the valve and pressure water from the pipe 
line can be introduced either above or below the 
piston. The whole of the valve body is made of 
cast steel, but gun-metal wearing faces are supplied. 
Naturally for these high pressures by-passes are 
required. 

Drain pipes and valves are supplied for draining 
each main pipe. Any portion of the bus pipe can, if 
necessary, be drained by the special drain valves fitted 
to the inlet pipes of the corresponding turbine, 

The exciter units take their supply from any of the 
main pipe lines. 

It will be seen that a ring system is provided so 
that in the case of failure any portion can be cut out 
and the remainder run. The ring system is fed prin- 
cipally from two pipes, one of which draws from pipe 
lines Nos. 1 and 2 and the other from pipe lines Nos. 3 
and 4, but, in addition, a subsidiary supply can be 
drawn from the temporary 24in. pipe. 


DEsCRIPTION OF TURBINE. 


The general arrangement of the turbines is illus- 
trated in section, end elevation, and partial side ele- 
vation in our two-page Supplement, as well as in half- 
tone engravings on page 12. It will be seen that the 
water enters each turbine through an inlet valve of 
the Johnson-Boving patented type, which was first, 
developed for plants at Niagara, The operation of 


bronze rings, which are readily renewable in the event 


a connection is made by a telescopic lever to an indi- 
cator, which shows the exact amount of the valve 
opening. The operating water is passed through a 
filter before reaching the control valve. A by-pass 
valve is also fitted to equalise the pressures before 
the main valve is operated.» As the valve body comes 
to a lower level than the rest of the piping, special 
emptying ‘plugs are fitted to ensure that the valve 
body can be drained if necessary. 

Immediately after this valve; the water is led 
through a cast. steel Y piece, the internal diameter 
of the pipe leading from the valve being 600 mm., 
whilst the two branches are: each 425 mm. internal 
diameter. This Y piece is fitted with an adjustable 
flange to facilitate erection and dismantling, being 
made tight by an ordinary U leather. The two 
branches lead through cast steel pipes to the two 
nozzles, as shown in the Supplement. Owing 
to the heavy thrust on these pipes, due to the water 
pressure, a thrust piece is cast on to the lower branch 
and is supported against a thrust plate in the founda- 
tions. A 3in. valve is provided for emptying the 
branch pipes. 











The Institution of Automobile 
Engineers, 


TuE Institution of Automobile Engineers held its 
annus! summer meeting last week, when an attractive 
programme of visits to engineering works in the Derby, 
Sheffield, and Manchester districts, interspersed with 
pleasant social functions, was carried out. The. pro- 
gramme opened at Derby, where the members, to the 
number of nearly 100—including the president, Mr. 
Clarkson—paid visits to the works of the Rolls-Royce 
Company and the Midland Railway Company. On 
Tuesday evening the party took train to Sheffield, 
where many of the leading engineering and steel works 
were thrown open to their inspection. Among the 
establishments. visited. there were the. works of 
Vickers Limited; Cammell ‘Laird and Co.,. Limited, 
Hadfields Limited,:'Thos. Firth and Sons, Limited, 
Firth Derihon Stampings, Limited, John Brown and 
Co\; Limited, Jonas and Colver, Limited, A. Lee and 
Sons, Limited, Edgar Allen and Co., Limited, Turton 
Platts and Co., J. H. Andrew and Co., Limited, 
Brown. Bayley’s Steel, Works, Limited, Kayser, 
Ellison and Co,, Limited, Sanderson. Bros.,,and New- 





of wear taking place. From the moving nose piece | 








other in extending hospitality to their visitors. The 
result of such a visit must, in the natural course of 
events, be mutually beneficial. The motor car industry 
was the means of spurring on steel makers to produce 
metals of very high quality to stand wp to the stresses 
brought about by high-speed road locomotion, and 
engineers generally have shared in the benefits. 
Many members of the automobile engineering industry - 
had probably never previously had the opportunity 
of seeing how these wonderful steels are produced, 
and these visitors, like ourselves, must have found the 
time at their disposal all too short to visit even one 
quarter of the works where they would have been 
welcomed. 

The outstanding impression left’ on the minds of 
those who were present, apart from the general high 
quality of the products, probably was the ingenuity 
with which methods of production and precision are 
being applied in the “art ”’ of the Sheffield worker. 
Other striking features were the growing employment 
of the electric smelting ‘furnace, examples of which 
were to be seen in many establishments, and the large 
amount of stainless steel which is now being made, 
not exclusively for cutlery purposes. Fortunately the 
warlike side of Sheffield’s industry has given way to 
the manufacture of peaceful objects, and it was note- 
worthy that in ‘at least one éstablishment armour 
plate rolling mills had been converted into-mills for 
rolling commercial products. 

In the course of the first day’s proceedings, when 
the visitors were able to inspect the Rolls-Royce works 
and the Midland Railway works at Derby,a very striking 
contrast in size was presented. The former works 
cover some 20 40 30¥acres, crowded with the most 
up-to-date machinery and plant, and the output at 








present is about thirty-five cars per week. The Rolls- 
Royce car is not, in the accepted sense, a mass pro- 
duction vehicle, although the workshops contain all 
the necessary ingredients for that class of manufac- 
turing. It is built up of machine-made parts finished 
manually. The pains which are'taken in the finishing 
must have been a revelation to many visitors who are 
engaged in the production of cars in quantity, and it 
must be admitted that much of the labour in this 
connection seems to be superfluous, a word which also 
applies tofthe number of”refinsments which the car 
embodies. Cost does not r to enter into con- 
sideration, however,’as the Rolls-Royce ear stands 
in @ class of its'own. The visitors were greatly 
attracted by the design and remarkable workmanship 
put into the large aircraft engines which the Derby 
firm is. making. ‘These are of two types, the larger 





|bould, Limited, Steel, Peech and Tozer, Limited, and 


being called the “‘ Condor,” a V-shaped twelve-cylinder 
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engine giving 600 horse-power at 1650 revolutions 
per minute. The engine has steel cylinders, 5}in. 
bore by 7jin. stroke, cut from the solid, and oxy- 
acetylene welded water jackets and valve chambers— 
@ truly remarkable piece of{work. The contrast 
between these engines and the locomotives which 
were seen in course of erection at the Midland 
locomotive works, over which the party was con- 
ducted by Sir Henry Fowler, K.B.E., and his 
assistants was very striking. The locomotive works 
are busily engaged in making up some of the leeway 
due to the war, and a very large amount of repair work 
is now going on. We noticed amongst the engines in 
course of erection a heavy six-wheels coupled locomo- 
tive with piston valves. One of the most marked 
features of these works was the large amount of flange 
pressing which was going on to obviate much of the 
manual labour hitherto employed in connection with 
locomotive boiler work. The laboratories were objects 
of admiration, nearly every kind of modern appliance 
for testing materials being provided. It is remarkable 
how the Midland Railway works escaped in the 
Zeppelin raid which was made over this district during 
the war. The enemy machines passed over a very large 
section of the works and dropped quite a number of 
bombs in the yards and in close proximity to the 
buildings, but providentially none received a direct 
hit, although several men were killed. The members, 
after their tour of inspection at Derby, were enter- 
tained at luncheon by the Rolls-Royce Company and 
at tea by Sir Henry and Lady Fowler. 

On Wednesday the members had the choice of a 
large number of works in Sheffield to visit, and it was 
our representative’s good fortune to have an oppor- 
tunity of inspecting the establishments of Thas. 
Firth and Sons, Limited, Firth Derihon Stampings, 
Limited, and John Brown and Co. Starting in the large 
new smelting shops, the visitors witnessed the pour- 
ing of @ charge of 45 tons of Siemens-Martin steel 
first into the ladle carried by a 120-ton electrie crane 
and afterwards into 2-ton moulds. The smelting 
department contains four Siemens-Martin furnaces, 
one basic tilting furnace, and five electric furnaces 
of the Heroult type. A visit to the steel foundry and 
fettling shop snabled the visitors to inspect the work 
which is going on there, especially in connection with 
the casting of turbine casings. Under the guidance of 
Dr. Hatfield the party was conducted to the firm’s 
theatre, where an instructive address illustrated by 
“moving” pictures was given by Dr. Hatfield on the 
various processes of steel manufacture. This theatre is 
an admirable example of the educative use to which 
the cinematograph can be applied, and will prabably 
be the forerunner of many such institutions in con- 
nection with large industrial undertakings. Tactfully 
interlarded between the more popular items, such 
films would be the means of disseminating much 
valuable knowledge among the masses. From the 
theatre the party was conducted through the adjacent 
works of Firth Derihon Stampings, Limited, where 
an 800 tons press was shown in operation cogging 
3 per cent. nickel oil hardening steel. Thence the 
visitors passed through the crucible melting depart- 
ment, where high-speed steel is cast, to the 16in. sheet 
mills making tungsten hack saw sheet; which—-or 
much of which—is shipped to the United States, only 
to return to this country in the shape of finished 
blades ; the forge, rod mills, and heat-treatment 
plant completed the ‘itinerary of these works, after 
which the party was entertained at luncheon. by the 
firm. 

John Brown, and Co.’s works were visited in the 
afternoon. Here the party was taken through the 
machine shop, the forges, tire shops, spring shop, and 
the flue shop. The shops are remarkably fine build- 
ings, largely composed of glass, and contain a collec- 
tion of very powerful tools. In the machine shop most 
of the work passing through at the.time of our visit 
was for marine p s. On one lathe was a steel 
propeller shaft 70ft. long by 2ft. diameter. . Another 
shaft was having the collar machined for a Michell 
thrust bearing to take 40,000 horse-power. The view 
of the spring shop proved highly interesting to the 
visitors, for there is much still to be learned in con- 
nection with the spring suspension of motor vehicles. 
The mill for rolling hollow steel cylinders of large 
diameter was an object of interest. . This mill is 
operated by a 12,000 horse-power. three-cylinder 
vertical high-pressure engine, the cylinders. being 
4lin. diameter by 48in. stroke... The Siemens furnaces 
with Broadbent s electric charging machine and the 
flue shop were all shown to the visitors. The flue shop 
was in a very crowded state, showing how active the 
shipbuilding trade is at the t time. The flues 
made in this department are of the corrugated pattern. 

The party that visited Vickers’ works had a long 
but interesting day’s tramp. .They were shown first 
the open-hearth melting house and the various 
operations of charging, working the charge, casting, 
and so on.; This plant comprises‘eleven melting fur- 
naces, the smallest having a capacity of 35 tons and 
the largest 60 tons. From the melting house the party 
proceeded through the tire mill, where the processes 
involved in the production of locomotive tires were, 
watched, to the bevel gallery, where. all varieties of 
moter car bevel gears are machined from blanks. 
The press house and hammer shops were visited, where: 
ingots of all'sizes ranging from..100 tons. downwards 
are cogged and forged into ell, classes of forgings. 
The hydraulic presses in this department rarige from 


- power of 10,000 tons down to about 1750 tons. 
Between the hydraulic press house and the rolling 
mills a considerable length of the works had to be 
crossed, which is devoted principally to heavy 
ordnance, armour plates, and projectiles, while large 
gun forgings of all calibre are machined in the south 
gunshop. In the gun inspection department assembled 
guns, ranging in size from small howitzers up to 
the largest naval ordnance, were seen ready for 
dispatch. The route continued along the banks of the 
river Don vid the gun building plant to the tilt 
hammers used for the cogging and final hammering 
of the smaller section bars of special steels, and more 
particularly of tool steels. The party then passed 
through the rolling mills, comprising a bar mill, a 
rod mill, and a sheet mill, In the latter billets are 
rolled into sheets for making motor car chassis frames, 
bullet-proof plates, &c. At the tube mill all the opera- 
tions of solid cold-drawn tube production were seen. 
A special feature in this department is the production 
of high-tensile steel tubes such as are used for aero- 
plane axles. Afterwards the blacksmiths’ shop, the die 
shop, the spring plant, the steel foundry, and the 
Heroult electric furnaces were inspected. At the 
Attercliffe Common Works, which were laid down 
during the war, the visitors entered the large stamp 
shop, in which are the heat-treatment furnaces, where 
drop forgings are hardened and tempered. Beyond 
is a range of hammers specially erected for making 
crank shafts. 

The visit to Brown Bayley’s Steel Works, Limited, 
was greatly enjoyed by a considerable number of 
members of the Institution, and the visit had the 
added interest of a very lucid dissertation by Mr. 
Harry Brearley on metallurgical science as it affected 
the production of sound steel ingots by the bottom 
casting method. Mr. Brearley explained to those 
present the importance of the design of the ingot 
mould, the arrangements and types of crystals caused 
by casting temperature, bottom casting, to avoid 
the formation of an ingot inside its own “swirl 
envelope,” and clean moulds. In passing round the 
company’s works the attention paid to these points 
was exemplified by the process of cleaning the moulds 
with vacuum apparatus and casting the ingot through 
the bottom of the mould. The ingots weigh about 
25 cwt. They are cast in groups of five or six with a 
central feeder and with the wide ends of the moulds 
on top. It is claimed that by these means shrinkage 
cavities or piping are avoided. A considerable advan- 
tage, apart from absence of pipe, is that when cast in 
a@ properly designed mould, provided with a feeder 
head, the segregates have a tendency to rise into the 
cavity which had contained the material last fluid 
and such accumulated segregates are cut off with the 
discard. On the other hand, if an ingot pipes, the 
interior of the pipe is frequently, if not invariably, 
lined with , which cause many troubles 
unless the piped part of the ingot is discarded. As, 
however, ingots weighing up to, say, 30 ewt. are piped 
for 50 per cent. to 70 per cent. of their length when 
cast in ingots with the narrow end up, it is obviously 
impracticable to remove all the piped part as discard. 
The works find employment for some 1700 persons 
and, in addition to other articles, turn out about 
250 tons of railway tires per week. Springs, wagon 
axles, and reds are also produced at.the works. Both 
basic and acid steels are made. The works are 
extremely well equipped as. regards scientific appa- 
ratus. ‘There is a chemical laboratory, a mechanical 
testing laboratory, a department for the calibration 
of pyrometers, and’ an experimental hardening shop. 

The tour concluded on Friday last, when the works 
of Crossley Motors, Limited, Willy-Overland, and the 
Ford Company, all in Manchester, were visited. It 
was a complete success from every point of view, and 
reflects great credit upon the secretary of the Institu- 
tion, Mr. Basil Joy, and the reception committee. 








A LOST INDUSTRY. 





SPEAKING at the annual meeting of Petters, Limited, 
on 24th ult., Mr. W, E. Petter, the. chairman, said :— 
Last- yéar I referred’ to the refusal on the part of many 
trades’ unions to accept.sys: of piecework or payment 
by results, which I characterised as a “ fatal and suicidal 
poliey.”. I am still of the same opinion, and, having 
just, returned from several weeks’ absence in Europe, I am 
more than ever convinced that if Labour persists in 
this attitude it will bring disaster upon the industries of 
the country and upon itself. We have recently had a 
serious example of this policy in action here. It will be 
remembered, in my last speech I stated that we hoped 
to inaugurate a new industry in that of the works 
not required for aircraft manufacture. industry which 
we had in mind was that of the manufacture of pianos 
and piano-players, and, we secured the services of leading 
experts in the country to assist us. As a result, we have 
produced at our works sample instruments which have 
more than come up to expectations, and were prepared to 
embark upon ‘the industry on sound manufacturing lines. 
Before doing so, we called together the tradés’ unions 
concerned, and very frankly put before them the figures 
and full information. relating to age As rte 
We ec demonstrated to. them, that manufacture 
of tee instruments eould only be carried on successfully 
r a system of payment by results. After a number of 
conferences the unions ¢oncerned definitely refused 
to accept any such system, and, as a result, the directors 
did not feel justified in embarking the large amount of 
shareholders’. capital whieh would have been required to 





be expanded on ths necessary machinery and plant. The 
result is that a very promising industry has been lost to 
this town, and capital which would have boen available 
is withheld. The workers who would have bonefited may 
not feel the immediate effsets of thsir action, but, as 
certainly as we are hore to-day, th» time will coms when 
they will regret it. 








Letters to the Editor. 


(We do not hold ourselves responsitle jor the opinions of our 
correspondents, ) 


AERONAUTICS AND THE STATE. 


Srr,—I cannot conceive anything more likely to damage 
the growth of the young plant of aeronautics in the British 
Empire than your article on page 604 under the above heading 
in your issue of June 1 lth, appearing as it does in so influential 
a paper as THE Enornerr. I have been in close touch with 
aeronautics since 1908, and Lam firmly of opinion that if this 
Empire allows itself to lag behind in the development of the 
theory and practice of the science, it is certainly doomed to 
extinction. You apparently do not believe in the necessity for 
numerical superiority, and you would trust to present research 
and to rapid output after the outbreak of war. You will not 
be given time for rapid output. You will have to sign the next 
great Armistice before you have begun to build your aeroplanes. 
London will be laid in ruins within a few days, and other places 
will follow suit unless you sign with dispatch. 

It is quite useless to say that “Aircraft can be built very 
rapidly after they have reached the production stage, and are 
admirably adapted for construction and erection in a wide variety 
of works and factories.” All this is true, but beside the point, 
as you will not have time to do the building. The next war, 
if it comes, is not going to be in the very least like the last one. 
There wil] be a far greater difference than there was between 
the last war and the Boer War, and that was considerable. 
For one thing, it is quite possible that it may be all over in a 
week. 

So far as I can see, unless we can abolish the risk of war by 
an effective League of Nations, which is what everybody with 
an atom of imagination should work for, we must, as an ele- 
mtary measure of self-preservation, keep at least well abreast 
of other nations, not only in the theory, but also in the practice 
of aeronautics. We are, in any case, handicapped by our climate 
and other conditions, and we do not want any further dis- 
couragement. Please do not misunderstand me. I am not out 
for vast expenditure in a ruinous race for air supremacy. 

There will be no need for panic if we make up our minds not 
to be left behind, but your proposals would certainly result 
in our being caught napping. The first thing to be done is to 
encourage the growth of the infant civil aviation. At present 
this young fledgling has not even got decent landing accommo- 
dation in this country. 

Why not arrange for landing grounds at every ten miles at 
least ? A good-sized field of pasture land with a large white 
number in the centre would suffice for the present, and would be 
very helpful. And why not carry some of the mails by air ? 
Passengers will follow. At present our aeroplane factories are 
being turned into cinema studios. 

H, 8. Witpesioop, 

P.S.-To take one item alone—a serious one—have you 
considered the question of aero engine supply ? 





JONTINUOUS BRAKES FOR GOODS TRAINS. 


Srr,—In your issue for June 18th, 1920, I notice that in a 
letter dealing with the subject of “ Continuous Brakes for Goods 
Trains,” the correspondent—“ Continuous Brakes ”—desires to 
hear of any railway system outside the United States of America 
and Canada where continuous brakes are in regular operation 
on goods trains, : 

It may be of interest to him to know that so far back as eight 
to ten years ago practically all goods trains on the Government 
railways of Western Australia were regularly worked with 
continuous automatic vacuum braking. Wagons not actually 
fitted with brake cylinders had the train pipes so arranged that 
it was always possible to ‘“‘ make-up " the train with the vacuum 
brake to the brake van. Wagons not fitted with cylinders were 
mostly four-wheeled vehicles, and brake cylinders were being 
fitted as this stock came in for overhaul. 

In actual train working it was invariably the practice to have 
the majority of the wagons on the train fitted with brake 
cylinders, and to the best of my knowledge the practice was most 
successful. 

On the railway system in question the central buffer and 
coupling were andard. 

E. H. Pav, 
Late of Western Australian Railways. 

Rugby, June 23rd. 





PISTON VALVES VERSUS “D” VALVES, 


Srr,—I was very pleased to read Mr. Bellingham’'s letter of 
May 3lst, though I think it breaks no controversial, bones., He 
will pardon me if I venture to suggest that his statement as 
to the saving of fuel would be rather difficult of substantiation. 
He admits that the efficiency of the piston valve is largely 
dependent upon perfect lubrication, and with this I entirely 
agree. Mr. Bellingham’ speaks only of the rail locomotive. I 
would remind him that my main argument had exclusive refer- 
ence to the steam traction engine. 

H. L. Senior, 


Lincoln, June 20th. 
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Dearta or Mr. W. H. Taytor.—Many of our readers will learn 
with regret that Mr. Taylor, who was for some years manager of 
the Manchester office of Peter Brotherhodd, Limited, was acci- 
dentally drowned on Tuesday, June 22nd, at Bolton, Abbey, 
where he had gone with a party of friends for holiday. He 
jumped the Strid, alighted on a moss-covered stone, lost his 
footing, and fell backwards into the river. ‘The place into which | 
he fell is of considerable depth, and hé was sucked under by 
whirlpool effects and. never rose ‘to'thé surface. His body was 
recovered late on Wednesday evening. Mr: Taylor was in his 





thirty-eighth year, ahd left a widow and two children. 
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Sale of Standard Ships 


Tae Industrial Court sat in London on Tuesday to 
hear the wages application of workers in the ship- 
building, engineering, and foundry trades. The 
demand, which is put forward by the Amalgamated 
Engineering Union and the Federation of Engineering 
and Shipbuilding Trades, would, if granted, involve, 
it is estimated, an addition to the wages bill of the 
industries affected of nearly £118,000,000 a year, 
Skilled workers are asking for an increase of 6d. per 
hour on time rates, with corresponding advances om 
piece rates, and semi-skilled workers are putting 
forward @ separate application for advances of 
£1 and 10s. per week, according to age. This is 
intended to apply to both men and women workers, 
but the position is complicated by claims on be 
of adult female workers for an addition of 10s. and 
5s. per week from March 31st last, to bring the wages 
of women workers up to the level of the previous 
award. Other claims which have been brought up 
are for @ minimum wage of £5 a week for engineers 
engaged on shipbuilding and ship repairing; double 
pay for ordinary overtime, week-end pay from 
Saturday noon, at double overtime rates and special 
time and a-half rates for dangerous work. Employers 
are resisting the claim for further increases in time 
rates, and hopes have been expressed that negotiations 
may be resumed on the piecework question, the atti- 
tude of employers being that no further increase in the 
cost of production can be permitted without guaran- 
tees of increased output. It is expected that the 
award of the court will be announced within a period 


of fourteen days. 
* * * 


Tar warning uttered by the chairman of Ruston 
and Hornsby, Limited, at this week’s meeting of the 
company on the wages and production problem 
should receive wide publicity. The country is, it 
was pointed out, frittering away a great industrial 
opportunity. Manufacturers are being compelled 
to charge such high prices for their productions that 
they are being undercut by foreign competitors. 
The granting of the further demands of labour now 
before the employers will, Colonel Ruston plainly 
stated, react and defeat the very purpose for which 
they are designed. Only maximum production at 
the cheapest possible cost can save the country 
from #® disastrous experience in which the worker 


will suffer most. saat 
+ * * 


AFTER reconditioning and effaipment with an oil 
fual burning installation at thé Armstrong naval yard, 
Walker-on-Tyne, the Canagd steamship Aquitania 
has been docked at Liyverpep!. Sho will ‘make her 
first post-war sailing to NeW York on July 17th. A 
sum of £400,000"has been expended in the eonversion 
of this"famous ship from war to peace sérvice. 


*)* 


GREAT interest has beefi occasioned by the an- 
nouncement that Lord Pirie has now carried.through 
an arrangement, of which ‘rumours have been in 
circulation for some time past, which will give the 
Harland and Wolff interests a controlling share in 
David Coalville and Sons, the Scottish steels manu- 
facturers. The sum involved has not been disclosed, 
but it is obviously a Jarge amount. The action now 
taken is im accordane® with the trend of policy Which 
aims at regularising gupplies of shipbuilding material, 
the difficulties in obtaining deliveries of which are 
retarding the output of home shipyards. |The 
existing Colville timdertaking, which is one of the 
largest among steel manufacturers, is itself the result 
of a judicious process of amalgamation. 

k + + * ; 

A NEw Birmingham undertaking, the Woodward, 
Weddell Steel and Engineering Company, after experi- 
ments on the production Of too? steel in the-etectic 
furnace, is now reported to have opened up negotia- 
tions with manufacturers in the Midlands with the 
object of having the new steel tested under workshop 
conditions, particularly in the small tool and the cycle 
and motor trades. The claim is made by Mr. W. E. 
Woodward, who has done a great deal of research 
work on the subject, that he can supply a steel 
possessing the properties required for an ordinary 
workshop equipment at a cost 33 percent. below that 
of tungsten high speed steel. 

*' 2.9 


THE problem of providing employment ‘at’ the 
Royal Ordnance Factories of Woolwich ani Enfield 
is still occupying attention. In reply to a question in 
the House of Commons, Mr. Churchill stated that the 
Governtient had’ decidéd that both establishmérits 
should be’ placed’ in ‘a position’ of acting Yas’ sib? 


contractors to engineering firms, if this policy could 
be followed without financial loss being incurred. 
Tt is desired to maintain the productive capacity of 
both Woolwich and Enfield, and there is the further 
consideration that the house shortage makes it 

ssible to draft men from the Royal Ordnance 
factories to other centres. Under existing conditions, 
said Mr. Churchill, the work must be brought to 
Enfield and Woolwich. He added that what it is now 
proposed to do is only a temporary policy. 


* * * 


Returns from the Clyde shipyards show that 
during June twelve vessels, aggregating 33,350 gross 
tons, were launched. This fi:ure compares with an 
output for the corresponding monthof last year of 84,746 
tons, but the total launchings for the first half of 
1920, as compared with the first six months of 1919, 
are in favour of the present year, the respective totals 
being 271,363 tons, compared with 263,451 tons. 


*-_ * * 


EXCELLENT progress is being made with the erection 
of the oil refineries which are being put up by the 
Anglo-Persian Oil Company, on a site at Skewen, near 
Swansea. This development is of more than local 
importance, as it is stated that some millions are being 
put into the scheme, which is designed to meet the 
growing demand for oil for fuel. It is hoped that the 
plant will be in operation within a few months, the 
intention being to run+sthe company’s own tankers 
to Swansea with crude oil, which will be delivered by 
pipe line to the refineries. 

* * * 


Attempts are being made to utilise the port of 
Richborough for ordinary commercial traffic. Under 
normal conditions only ships of light draught can 
berth at the wharves, and the train ferries can only 
be accommodated at certain states of the tide. 
Dredging operations have been recently in progress, 
and as @ result it was possible a few days ago to berth 
the steamship Domira, of 2000 tons gross register 
and a loaded draught of 20ft., at the wharf, which is 
the highest up the river Stour. 


* * * 


EvipENce has been given before the Labour 
Exchanges inquiry by Mr. J. W. Whitley. Without 
advocating the abolition of the existing Labour 
Exchanges, Mr. Whitley expressed the opinion that 
if those engaged in industry found it possible to deal 
with the unemployment and under-employment 
problem they should be able to do the work more 
cheaply and effectively than a State organisation. 
He admitted that many industries were not yet 
sufficiently organised to undertake this work. Lord 
Askwith also gave evidence, and agreed that an 
industrial organisation should deal with unem- 
ployment and insurance. He added that in his 
opinion the cost of the Labour Exchanges was out of 
proportion to the value of the work done, ~The high 
hopes with which they started showed no signs cf 
being realised. The Exchanges represented inter- 
ference by the State between employer and employed, 
and had proved a disintegrating force tending to 
emphasise the distinction of class. He was satisfied 
that the work could be done jointly by employers and 
employed. 

* * * 


Tae Chancellor of the Exchequer met the repre- 
sentatives of the Federation of British? Industries 
yesterday in order to discuss the concessions in con- 
nection with excess profits duty which have been 
recommended by the Federation. Ad was 
taken of this meeting with the Chancellor to com- 
municate to him the information at the disposal of 
the Federation with regard to the present position 
and the effect that the taxation proposals in the 
Finance Bill is already having on the trade and imé 
dustry of the country. 

\s ie 


Ir is stated that for reasons of economy the support 
of the Italian Government to civil aviation services 
is to be withdrawn. Aerial mail services have, it is 
reported, already ceased. 


* * * 


IN @ statement made at; the meeting of the Marconi 
Company, Mr. Marconi referred to recent develop- 
ments on the technical side. He laid particular stress 
on @ new device which he first, tested on ships of the 
Italian Navy, and which has been developed to a 
greater degree of usefulness during a recent period. 
Under this méthod the electric waves are propagated 
in" bear ‘in any desired direction,'so that stations 
outside # certain angle are prevented from receiving 





the messages or Signals, Mr, Marconi also referred to 





New Air-ship — Telephones — North-Western Memorial Locomotive — Wages of Women. 


tests he has recently carried out with direction-finding 
apparatus installed on an ocean-going yacht, and to 
the satisfactory results achieved. Successful tests 
have been made for Trinity House authorities with 
a@ new apparatus applicable to lighthouses and light- 
ships. 
Oe ee” 

Tue Vickers new rigid airship R80, whieh has 
been under construction by Messrs. Vickers at Barrow, 
is now practically completed, and will be launched 


almost immediately. She is 530ft. in’ h and is 
fitted with four engines of the Wolséley-Maybach 


type. The designed speed at full power is 65 miles 
per hour. 
* * * 

THE programme of telephone development in the 
London area includes not only the reorganisation 0: 
the existing manual exchanges to meet immediate 
requirements, but the gradual adoption of automatic 
systems of working. Various methods are being 
tested in the provincial exchanges which are being 
operated by automatic means, and it is announced 
that after some experimental work another system 
—the panel selector—is to be tested under 
ordinary service conditions in London. The problem 
of adopting automatic working fcr the large London 
exchanges is not so simple as in the case of smaller 
previncial installations, and the tests of this new 
system will be awaited with much interest. 

* * * 


THE retirement of Sir Alexander Gracie from the 
management of the Fairfield Shipbuilding and 
Engineering Company severs an old link, as Sir 
Alexander has been associated with the firm for over 
a quarter of a century. He has occupied in succession 
the positions of engineering manager, managing 
director, a position he assumed on the retirement of 
Dr. Elgar, and during the last five years has acted as 
chairman of the company. Before joining the Fair- 
field Company he served for a short period with 
Thomson’s at Clydebank and Denny’s at Dumbarton, 
afterwards returning to Clydebank as under-manager 
in Messrs. Thomson’s yard. He was made a member 
of the Victorian Order in the year 1908, an acknow- 
‘elgment of his work done in connection with H.M.S. 
Indomitable, which made a record voyage across the 
Atlantic, and subsequently received the K.B.E. in 
recognition of his services to the nation during the war. 


* * * 


Reports have been in circulation in shipping circles 
this week that @ service is to be inaugurated between 
Halifax and an English port for the development of 
Canadian trade.. The intention is to put in service 
high-speed oil-burning ships which would enable the 
voyage to be perfermed in four days. ’ 

* * * 


THE yard.at Amble, which was laid out for concrete 
shipbuilding during the war period, has, it is reported, 
been acquired by the Palmer Shipbuilding and Iron 
Company.....1t is understood that the intention is 
to utilise the resources of the yard for the building of 


small coasting vessels. 
* * * 


By the fall of a portion of a tunnel roof at Greenock, 
on the Glasgow and South-Western Railway, traffic 
to and from Princes Pier Station was entirely sus- 
pended. Both lines of rail were completely blocked. 

* ee 

One of the latest locomotives built at the Crewe 
works of the London and. North-Westerm Railway 
bears a large name-plate, on which is inscribed the 
words “‘ Patriot-—In’ memory of fallen London and 
North-Western Employees.” 

Pe) & i) 

An award. has. been issued dealing with the wages 
of women workers in the engineering shops of the 
Birmingham district, who do not come under the 
Trade Board Act. The increases granted, which are 
retrospective to December 22nd last, are 3s. 6d. per 
full ordinary week for womensworkers over eighteen 


years of age. 
* * * 


Ir is announced that Lord Inchcape has completed 
the work of disposing of the 198 steamships which 
he took over from the Government for sale to ship- 
owners. The sum involved in this transaction was 
£35,000,000, and although it was understood that 
no profit would be made on the transaction, favour- 
able comment has been aroused by the definite state- 
ment that the total charges involved in carrying 
through this important deal were only £850, equiva- 
lent to the 412th part of one per cent, Sales have 
in every case been made to the highest bidder, 
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The Royal Agricultural Show at 
Darlington. 
No. IT.* 


TBE Royal Show opened at Darlington on Tuesday 
last, and in spite of a shower in the earlier hours, the 


weather was pleasantly fine, while[the attendance | 


| aS wee. ; 
| the section devoted-to machinery in motion is quite electric generating sets for private house and estate 


|the largest on record. 





Society's 
form of competition which is being held this year. 
The awarding of these medals must be a matter of 
much difficulty in view of the wide variety of exhibits, 
which include concrete ~ block-making 


potato diggers, milk coolers"and separators, tractors, | 


There are seventy-three work has grown immensely. 
entries of new implements.in the competition for the | be seen applied to the dairy, the laundry, and even 
much-coveted silver medals—the only |} to traction¥%purposes. During recent years there has 


Electrical power can 


been a steady decrease in the number of portable 
steam engine exhibits, This year they are fewer than - 
at any previous show. We counted only six on the 


machines, | whole of the show ground, and: it would seem that 


the internal combustion engine is responsible for 
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FIG. 6—6 HORSE-POWER CROSSLEY GAS ENGINE 


was far and away larger than that cn the first day 
of any previous show. The show ground covers an 
area of some hundred and thirty acres, but is rather 
straggling, and compares very unfavourably with the 
beautiful park at Cardiff in which last year’s show 
was held. The site has, however, one great advan- 
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ploughs, pulleys, grain weighers, mangers, electric 
generating sets, chaff cutters, silos, lime-washing 
machines, motor wagons, &c. 

One of the outstanding features of the show is the 
large amount of space devoted to concrete con- 
structional work, a form of building construction 
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FIG. 7—5 HORSE-POWER NATIONAL PARAFFIN ENGINE 


. 


this great change. With regard to motor traction, 


| advocates of the caterpillar tractor will be disap- 
| pointed with the poor headway which this form of 


road transport appears to be making, in view of 
the success which it achieved during the war. 
The spread of mechanical knowledge which _ has 
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FIG. 8—SESTION THROUGH 5-H.P. NATIONAL PETRCI, 


tage over many show grounds. 

reach of the railway stations, and is more or less 

surrounded by the large engineering works with 

which Darlington abounds. 

contains 471 stands and over 4800 exhibits, while 
~ No, I. appeared June 25th. er 
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The implement section | 


PARAFFIN OR 


which is coming rapidly to the front for farm and 
estate purposes, Motor tractors are more numerous 
than ever, and whatever the merits and demerits of 
these machines may be there is no doubt that, they 
haye come to stay. Electricity is?coming more to 
the, front, and the number of petrol and paraffin 


Swain Sc 


GAS ENGINE 


taken. place during the last. decade or so should be 
all to the, advantage of British engineers who are 
catering for the agricultural market, for it will help 
the farming community to realise that too, much 
importance can be placed upon cheapness. in, prime 
movers, But, after all, the British farmer is. the 
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essence of conservatism, and perhaps required the | long periods on either paraffin, petrol or town’s gas. | from the crank shaft. The gearing and cam shaft 
bait of cheapness to cause him to break away from | As will be seen from the sectional illustration, Fig. 8, | run in an oil box secured to the cylinder head, and the 
hand and animal power tradition, and to develop | the chief features of the engine are the overhead | crank shaft bearings are lubricated by ring oilers. 
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FIG. 9—SECTIONAL ELEVATION OF CROSSLEY GAS ENGINE 


later a taste for mechanical aids of a higher quality. | valves, loose cylinder liner, the governor mechanism, 
We have in mind particularly the use of paraffin | and the ease with which the piston can be removed 


engines for farm purposes. We have often wondered | without disturbing any of the other parts. 


how farmers could be induced to purchase some of | 
the small engines which have heen shipped over to 
this country from America, when at the cost of a few | 
pounds extra sound engineering jobs were available. | 
The only reason that occurred to us was the noise 
some of these foreign engines made, which perhaps | 
led the farmers to believe that they were getting a | 
good deal for their money. After proving the truth | 
of the adage ‘‘ where there is noise there is wear,” | 
farmers who have learned the many applications to | 
which these useful engines can be put, find that a | 
slightly more expensive, but less nosy, engine is the 
cheaper in the long run. It is particularly gratifying 
to observe that British engineers are devoting more 
attention to agricultural needs in this connection. 
By making in quantity, giving special study to manu- | 
facturing methods, eliminating machining processes | 
which are not strictly necessary, and facilitating 
methods of assembly, even in these times of high 
costs the prices of engines can be brought within the 
limits of the farmer’s pocket. 

The exhibits of the National Gas Engine Company | 
include a 25 horse-power gas engine and producer | 


| 











The 


A centrifugal governor is placed on top of the vertical 
| skew-driven shaft, and by means of the L-shaped 
| lever and inclined slide shown regulates the extent 
| of the opening of the spring-controlled throttle. valve. 
|The main valves are each contained in cages which 
| are fitted into the cylinder head, The piston has 
| three rings, and is oiled continuously by a sight-feed 
| lubricator. Both the cylinder and cylinder head are 

well jacketed to enable the engine to rum for long 
| periods at full load without overheating. The genera! 
| design of the engine suggests that it is well up to its 
| work and easy to keep in running order, 
| The firm: of Crossley Brothers, Limited, Manche ter, 
| is now building @ series of new eugines ranging in 
| size from 3 to 6 horse-power, which are capable of 
| Operating on almost any. available. fuel. These 

engines are particularly applicable to farm, general 
industrial and electric lighting operations. They are 
| of the horizontal type, run at. moderate speeds, have 
| high-tension magneto ignition, and are throttle 
| governed. A general view of a 6 horse-power engine 
| of this type is given in Fig. 6, while Figs. 9, 10, and 11 
| are sectional views showing the principal features, 
|one of which is the mechanism for operating the 
| magneto, governor and valves. As will be observed 
| from one of the sectional views and the general view, 
| this mechanism comprises two worm-driven shafts 
| in front of the engine, one of which carries the magneto 
' and governor and the other the cam gear for operating 
| the valves. These shafts are driven by a worm wheel 
/on the crank shaft, and the whole of the gearing is 

encased and runs in oil. It is therefore very silent 














« 
‘Tue Ewncneer”’ 











FIG. 10—ZKOSSLEY’S MAGNETO, 


plant, and other oil, petrol and gas engines of various | bore and stroke of the piston are 125 mm. and 180 mm. 


powers. 


The novel exhibit on the National Com- | respectively, and the engine will give 5 horse-power 


pany’s stand, however, is the 5 horse-power vertical | at 600 revolutions. All the mechanism is carried 
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FIG. 11—GOVERNOR MECHANISM 
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CROSSLEY ENGINE 


paraffin engine, illustrated in Fig. 7, in which view | on a removable cylinder head, the valves and magneto 
it is shown driving an electric generator direct. This | being operated by levers from @ horizontal cam shaft 
engine is designed for running on a steady load for ' which is driven by skew gearing and a vertical shaft 





GOVERNOR AND CAM GEAR DRIVES 


in operation. In fact, noiselessness is the most 
noticeable feature of the; working of these engines. 
The engine is supported on its bed throughout the 
whole of its length, and the eytinder head containing 





the valve chambers is ith the liner, and 
can be easily removed. > Ver 1 water space is 
| provided round the cyliader jacket. “Ring lubrication 
is provided for the crank shaft and.continuous lubri- 
cation for theverank pim and piston,» It will be seen 
that the centrifugal governor on ~ upper worm- 
| driven shaft operates “as balanced- piston throttle 
valve by means of a lever and Spring arrangement. 
For agricultural and farm work, the engines are 
built with a water hopper, which is cast in one with 
| the engine frame, and contains. sufficient. water for 
several hours’ running. For powers higher than 
|6 horse-power these engines are built with two 
cylinders. Crossley Brothers also show a 40 brake 
horse-power . horizontal cold starting oil engine, 
specially designed to run on heavy, crude and residual 
oils. ‘There is also a 28. brake horse-power suction 
gas engine and plant with low-tension magneto, 
forced feed lubrication, and» ‘variable admission 
governing gear. The gas plant is fitted with Crossley s 
open-hearth stepped grate, which allows the fire to 
be kept clean and the ash and clinker to be removed 
without interfering with the quality of the gas. 
Another feature of this gas' producer is the air-lock 
hopper, by which the fuel is fed into the generator 
without the admission of excessive air, thus main- 
taining an even quality of gas. We also noticed on 
| this stand an 8 horse-power throttle governed gas 
| engine and an 11 brake horse-power paraffin engine of 
Simple and strong construction. 

| On one of their two stands Ord and Maddison, 
| Limited, Darlington, are showing various screening 
plants and a tar-macadam mixer for road-making 
purposes. The chain-hung stone screen is’ made 
without centre shaft and arms, being caused to revolve 
by means of special long pitch steel chains which 
have renewable case-hardened steel pins and bushes. 
At the enlarged ond an internal rejection screen is 
provided, which discharges all stones too large to 
pass through the largest holes, thus preventing their 
entering the main barrel and saving wear and tear 
of the plates. The special feature of the tar-macadam 
mixer is the shovel action given to the mixing arm 
tips. 

Robert Boby, Limited. Bury St. Edmunds, have a 
display of seed-cleaning machinery for treating 
clover and grass seeds and linseed, disc harrows, 
malt-crushing mills, and a néw type of haymaker. 
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The special feature of the haymaker is that the rakes 
are arranged to turn behind the wheel, so that the 
hay behind the wheel tracks is not left unturned. 
Dairy farmers will, however, be attracted to the 
“two-minute” butter churn, which is quite’a depar- 
ture from tho orthodox type. The body or box of 
the churn is built of oak, carried on a wooden stand, 
and does not turn during churning. Through the 
centre of the churn body runs @ spindle made in three 
parts, all connecting, the middle portion being inside 
the churn and carrying a number of dashers or 
beaters. These dashers are made of oak, of special 
shape, and are arranged in a peculiar formation for 
imparting the greatest amount of concussion to the 
cream. The spindle to which the dashers are affixed 
is made to lift easily out of the churn, leaving the 
interior of the churn quite clear. At one end of the 
spindle @ pinion is attached, with which a spur wheel 
engages, increasing the speed of the internal beaters 
to several hundred revolutions per minute, the handle 
being turned at a speed of 50 to 60 revolutions per 
minute, or about the same rate as an ordinary cream 
separator. At the opposite end of the driving spindle 
a heavy balance disc is carried, the weight of which 
acts as a lever, ensuring great smoothness of running 
and considerably assisting the turning, as, once 
started, it helps to carry the beaters round by its 
own momentum. In the ends of the body of the 
churn where the spindles enter, bushes are provided, 
and adjustable g’ ids for preventing leakage of 
cream é@long the bearings. The top or lid of the churn 
is provided with an observation glass panel or port- 
hole, permitting inspection of the cream all through 
the churning process, and this glass being easily 
detachable, the aperture thus formed serves for charg- 
ing the churn with the washing water, &c., so that it 
is not necessary to remove the lid until the butter is 
quite ready to be taken out. A suitable outlet with 
@ plug is provided in the bottom of the churn, con- 
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FIG. 12—WATSON, LAIDLAW’S CREAM SEPARATOR 


veniently placed for the discharge of the butter-milk 
and washing water into receptacles placed beneath. 
A special form of air valve is provided, which always 
remains open. The gases escape sutomatically as 
soon &@s formed, @nd thorough aeration of the cream 
during churning is obtamed. 

E. H. Bentall and Co., Limited, of Heybridge, a 
branch of the Agricultural and General Engineers, 
Limited, exhibit @ large and varied selection of their 
various cattle food-preparing machines, chaff-cutters 
for hand and power, grinding mills, corn crushers, oil- 
cake breakers, root cutters and cleaners, bone cutters, 
&c. The firm is also exhibiting @ collection of petrol 
and cil engines from 13-24 brake horse-power to 34—4 
brake horse-power horizontal on @ base and on a 
trolley and 4-5 brake horse-power_to 7-9 bruke 
horse-power vertical types. 

Cream sep-rators with capacities from 15 to 130 
g@llons per hour for hand or power driving, and for 
higher capacities driven by stea@m turbine or ropes, 
are shown by Watson, Laidlaw and Co., Limited, 
Glasgow. For the Silver Medal Competitiona 50-gallon 
separator, with two improvements—as shown in Figs. 
12, 13, and 14—1s on exhibition. The improvements 
are to be found in the separating dises and the sup- 
porting of the revolving spindle by means of @ com- 
bined coil spring and bush. The advantages claimed 
for the improved discs shown in Fig. 13 are, first, that 
each dise in the bowl.is exactly alike, and may be 
placed in any order in relation to the others; and, 
secondly, that the discs are self-registering, so that 
when fitting them together it is only necessary to lift 
the plates in mass and give a short rotary movement 
to cause each plate to engage in its proper position. 
The discs, when set in position, form @ complete unit 








independent of the other parts of the drum, and can 
therefore be erected completely and placed on the 
drum centre without the necessity of feeding on each 
disc independently. The discs are made of a material 








FIG. 13—CREAM SEPARATOR DISCS 

which is proof against the chemical action of milk. 
It is claimed for these dises that they save much 
time and labour in dismantling, cleansing and erect- 
ing, and that as they have not to be placed on vanes, 
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FIG. 14—SECTION OF WATSON, LAIDLAW CREAM SEPARATOR 


sharp corners and all their evils are avoided. The 
object of the improved bush for the revolving spindle 


is to support the spindle at the upper end beneath 





the drum. It is designed with a view to simplicity 
of construction, ease of adjustment, accessibility and 
complete absence of small parts which might readily 
get out of order. The bush—as shown in detail in 
Fig. 12—-consists of;a phosphor bronze coil with its 
lower end spun out in the form of*a flange. The 
parallel part is bored out to take the spindle, while 
the flanged portion is fitted into the column or frame 
of the machine, and is held in position between.twe 
steel washers by a fixing gland on the outer eireum- 
ference only. By this arrangement, a certain amount 
of the coil acts as a spring or buffer to take up the 
gyration of the spindle when it is finding its own centre 
on being run up*tospeed:* Over the parallel coil are 
fitted. two felt washers whieh hold the necessary 
lubricant-and-impart it-tosthe spindle between the 
coils of the bush. We are informed that the spiral 
neck bush has .been: subjected to very- severe and 
continuous stress under the worst conditions without 
any trouble resulting. 

Wevhave been requested to mention thatthe 30-35 
horse-power Peterborough tractor illustrated on 
pp. 650 and 654 of our last issue is manufactured 
by Peter Brotherhood, Limited, of Peterborough. 








The Institution of Mechanical 
Engineers. 


As already announced, the Summer Meeting of,the 
Institution of Mechanical Engineers will be held in Lincoln, 
and will begin on Monday, July 19th. 

The following lecture and papers will be presented as 
time permits, but not necessarily in the order here given : 
—*“* Roman Lincoln,”’ lecture by Lieut.-Colonel E. Mansel 


-| Sympson, M.A., M.D., F:8.A.; '“* Some Lincolnshire Oil 


Engines,” by F. H. Livens, Member, of Lincoln; “* The 
Human Factor in Industry,” by A. Ramsay ; ‘‘ Note on 
New Power Station for Messrs. Marshall, Sons and Co., 
Gainsborough,” by F..J. Cribb, Member, of Gainsborough ; 
** Recent Excavator Practice,” by F. H. Livens and W. 
Barnes, Members, of Lincoln ; “* Road Transport by Steam 
Vehicles,’ by P. W. Robson, O.B.E., of Lincoln ; ‘‘ The 
Uniflow Steam Engine,” by F. B. Perry, Member, of 
Lincoln. 
OUTLINE PROGRAMME. 


The following programme has beenjarranged :— 

Monday, July 9th.—The secretaries’ office will be open 
from 3 p.m. to 6 p.m, at the Municipal Technical School, 
Lincoln, for the registration of addresses, issue of badges, 
&e. Mr, Alfred E. Collis, Member, will act as hon. local 
secretary. 

Tuesday, July 20th.-10 a.m., the Right Worshipful the 
Mayor of Lincoln, Alderman H, A. Cottingham, and the 
members of the Lincoln Reception Committee, will wel- 
come the members of the Institution and visitors in the 
Lecture Theatre of the Municipal Technical School. 
10.15 a.m.: Lecture on “ Roman Lincoln,” by Lieut.- 
Colonel E. Mansel Sympson, M.A., M.D., F.S;A. 10.45 
a.m.: Reading and discussion of papers. 1 p.m.; Luncheon 
in the Gymnasium at the Municipal Technical School. 
2.15 p.m.: Alternative visits to works, either Messrs. 
Clayton and Shuttleworth ;, or Messrs. Robey and Co. and 
Messrs. Clarke’s Crank and Forge Company ; or individual 
visits to works. 7.15 p.m.: Institution dinner in the 
County Assembly Rooms. 

Wednesday, July 21st,—10 a.m.: Reading and discussion 
of papers. 1 p.m.: Luncheon in the Gymnasium at the 
Municipal Technical School. 2.15 p.m.: Alternative visits 
to works, either Messrs. Ruston and Hornsby and Messrs 
William Foster and Co.; or individual visits to works. 
8 p.m.: Reception in the Castle-Grounds; by Kind invita- 
tion of the Lincoln engineering firms. 

Thursday, July 22nd.—Alternative’whole-day excur- 
sions: Kither Scunthorpe. 9.30 ag, motor chars-a-bancs 
to Scunthorpe, via Burton, Carlton, Glentworth and 
Kirton—26 miles. it the Frodingham ironstone mines 
and inspect excay, at wi Lunehéon. Visit Messrs. 
John Lysaght’s) ironstone, mi and Normanby Park 
Steel Works Tea, by kind iyitation of Messrs. John 
Lysaght. by motor chars-&-banes to Lincoln, via 
Scawby, Hibaldstow, Redbourné and Erming-street. Or 
Nore ee by'the Newark Reception’ Committee ; 
ladies admitted,» 9:30 train to; . Visit either 
engineering works or | “Of interest, Reception in 
the Town Hall bythe Right / ul the Mayor and 
Mayoress of Newark, Councillor and . H. E. Branston. 
Luncheon in the Town Hall, by kind invitation of the 
Newark engineering firms. 

Friday, July 23rd.—Alternative whole-day excursions, 
Either Gainsborough. 9.50 a.m., train to Gainsborough. 
Visit Messrs. Marshall, Sons and Co.’s Trent Works— 
saw mills. Visit either Messrs. Rose Brothers’ Albion 
Works—wrapping machines—or-The Old Hall, by kind 
permission of Sir Hickman B. Bacon, Bart. Luncheon in 
the Britannia Ironworks, by kind invitation of Messrs. 
Marshall, Sons and Co. Visit the Britannia Ironworks. 
Or the Dukeries, by motor chars 4-bancs. 10.15 a.m., 
Lincoln depart for Edwinstowe, via Apleyhead Wood, 
Clumber Park, and Thoresby Park. Luncheon in the 
Dukeries Hotel, Edwinstowe. Stroll in Sherwood Forest, 
to The Major Oak. Proceed to Southwell. Visit the 
Cathedral, by kind invitation of the Venerable Archdeacon 
W. J. Conybeare, M.A. Tea. 








A coop record in mining work was made recently in 
the 8ft. by 8ft, drift. of the Holmes mine, one of the 
Cleveland-Cliffs Iron Company’s properties situated at 
Oshpeming, Mich., when 484ft. were driven in 432 
hours. The rock was diorite, hard and dense. Drilling 
per round required from seventeen to nineteen holes, 
aggregating more than 100ft, 
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Railway Matters. 


THE construction is now being put in hand of a branch 
line of the Canton-Hankow Railway, China, from Changsha 
to Changteh, a distance of over 100 miles. 


As from the Ist instant, the 8 a.m. Continental train 
from Victoria, S.E. and C.R., leaves at 8.10, and its 
journey is accelerated by 40min. The 11 a.m. from 
Victoria has been similarly speeded up. 


Tue proposals for a light railway from Ford Junction 
station to the west bank of the river Arun at Little- 
hampton, referred to in this column on June 25th, have 
been rejected by the Light Railway Commissioners. 


Six or seven years azo the Pennsylvania Railroad 
decided to follow the English practice of dispensing with 
white front lights in railway signals. The} change has now 
been adopted by the Philadelphia and Reading Company 
also. 

To succeed Mr. G. H. Eyre, the superintendent of the 
Somerset and Dorset Railway, the Committee of the joint 
owners—the Midland and London and South-Western 
Railway Companies-—has appointed Lt.-Col. A. 8. Redman, 
until recently deputy director of railways at the War 
Office. 

In view of a recent report on the transport of fish, it 


may be noted that Sir; Eric Geddes, answering & question _be 
the railway companies were carrying 


on June 8th, said that t 
a very heavy fish traffic, as instanced by the fact that 
the deliveries of rail-borne fish at Billingsgate are now 
more than double the average volume of 1913. The arrears 
in the maintenance and renewal of fish wagons affected 
the question also. 

Two of the 150 2-8-0 locomotives built by the American 
Locomotive Company at Schenectady for the Italian 
State Railways have been fitted for burniag pulverised 
coal. The apparatus is similar to that installed om? the 
Lehigh Valley Railway where mixtures of a 
bituminous coal have been used successfully fe 
time. Lignite will be used in Italy, the analysis of w 
is, roughly:—Ash 10 per cent., volatile 40 per cent, 
fixed carbon 30 per cent., and moisture 20 per cent. 


ANSWERING a@ question recently, Sir Erie Geddes 
that the railway companies are a 
senger and general goods traffic Feo : 
motor services have attracted some’ traffic 
otherwise have travelled by -rail, but they 
services—have undoubtedly# @lso created new” traffic. 
Sir Eric saw no reason to suppose that such competition 
is at present exercising . effect Pe 
s-rvices of the railway : 
needs of the country are like 
which the various agencies of transport can afford. 










Notes and Memoranda. 


In the course of a recent lecture to the Chemical Society, 
Professor J. C. McLennan said that it would be possible 
to produce ten and -a-half million cubie feet of helium 
gas per annum at Calgary, Canada, with a plant that would 
cost less than £100,000. The cost of the gas would be less 
than 24d. per cubic foot. He also pointed out that in the 
Fraser Valley there is.a_flow..of.natural..gas. containing 
99 per cent. of nitrogen, which might prove very valuable 
in the production of cyanamide. 


In reply to a recent question in the House of Commons, 
Mr. Illingworth stated that the provision of a@ system of 
automatic telephone exchanges for so large an area as 
London presents peculiar difficulties. It is proposed to 
install one automatic exchange as soon as possible, and 
he hoped the experience thus obtained. may make it 
possible to frame a complete, scheme, The existing 
exchanges would be replaced gradually, and it would 
be some years before an automatic system for the whole 
of London could be completed. 

A siIMPLE form of apparatus for determining the con- 
sistency of concrete has been evolved by the United States 
Bureau ‘of Standards. A small table is pic ee by a 


stem sliding in vertical guides, A hand-ope cam is 
arranged below the stem to raise the table gently and let 
it drop freely through a distance of Jin. _conerete to 

tested is moulded, on the tabley.as a.tr ted cone, 
‘and the cam rotated a definite number of times. The 
fxtent $0 Which the scpcrote Spreade.d:a-m me of its 


suitability for filling.into forms. 

Tue freezing of some’ water which had leaked into a 
cast-iron column carrying a footpath dan unex- 
pected effect in Philadelphia. The according to 
the Engineering News Record, was Meee bottom, but » 
‘fitted so well on its base that it gradually filled water 
through leakage at the top. The water froze during 

th ‘Botto 









tree all sac | at 


AN event which is not only a coineidence but a matter 


of some sentimental interest, is the death within three 
weeks of that of Mr. Irvine Kempt—announced on page 533 
of our issue of May 2lst —of Mr. David Deuchars who, 
whilst Mr. Kempt was superintendent of the Caledonian, 
held the similar office on the North British. Mr. Deuchars 
was in the railway service for fifty years, and retired in 
1911. It may be noted that the doyen of retired railway 
officers, Mr. G. P. Neele, although over ninety years of 
age, still comes occasionally to London from his residence 
at Watford, and is, considering his age, remarkably hale 
and active. Mr. Neele retired from the position of super- 
intendent of the line, London and North- Wipter. Railway, 
twenty-five years ago. 


Tue new Transportation Act, gow the future of 
the railwaye of the United States, ame Section 15 
of the Inter-State Commerce Act so that it reads that the 
charges are to be such as will earn a fair return on the 
aggregate value of the property and that for the two years 
commencing March Ist last, 
sidered as @ fair return. To this sum may be added 
another } percent. to make provision for improvements, 
betterments, or equipment. As a sequel to this 
the railways have submitted ap i to ‘Com- 
mission for increases in freight rates 6qual to 28 per cent. 
retaining the present 50 per cent. imerease in passenger 
fares. These increases are estimated to bring in the 
million dollars necessary to meet the increased operating 
costs and to provide for a return of 6 per cent. 


A PISTON valve of the air pump of the bho ay mae 
brake broke on a Caledonian engi on Mareh 20th. The | 
locomotive was coupled to a p ‘train from 
aven to: Glasgow Cuseral, and when the fracture was dis-' 
covered the driver had four miles to run, one “yn to make, 
and the important junctions Central 
Station to be run through, and the stop in the peo te to be 
made. The driver ought to,have advised the so that 
the latter might assist with hiswhard brake, but he failed 
to do so. Besides the one step the train had to be checked 
thrice and each of these occasions reduced the-préssure, 
The train would probably have arrived safely, but at the 
last moment the driver thought he would not stop im time. 
He therefore reversed his engine, but this caused the engine 
wheels to lock and the train consequently ran into the 
buffers. Thanks to the hydraulic buffers, there was no 
material damage and little personal injury. ‘ 
Ar the half yearly meeting of the Bombay-Baroda and 
Central India Railw Major Shelley, the 
chairman, said that at instance of the Bombay Govern- 
ment, which was in need. of land for residential | 
purposes, the Secretary of State had recently given notice, 
as he had retained power to do under the contract, that 
the company would be ired tosrelinquish Colaba 
terminus wharf and the 14 miles of line south of Church 
Gate. Steps were now being taken to select a site for a 
new main line terminal station in the neighbourhood of 
Grant-road, the intention being that Church Gate should 
be the terminus of the electrified suburban service. He 
did not anticipate that the company’s interests would be 
materially affected by these re-arrangements, but the with- 
drawal of the railway facilities from the southern end of 
Bombay was; in the opinion of the Board, short-sighted 
policy, especially as this part ofgthe island was to be 
largely increased in area by reclamation. 


54 per cent. shall be COM>) the 
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.| had been considered chiefly 
s, for a large amount 
in such rivers as the Va 
te weket-ok many eee ame , 

Songied with irrigation schemes, the total cock 
tion should not excéed 0.25d. per unit. 


THE official report on the explosion of an <ditecaiae. 
which occurred towards the end of last yearve , Hull, 
emphasises the necessity for pope these " 
boiler-house equipment are not im } 
economiser in question was one al: york 
junction with two boilers. pipettoose « 
and. the inlet valyes to both economisers 
kept open. One boiler 
steam, “The ceonomiser of the ‘second 
, it is assumed, of steam forming Vaciving all 
the water out into the other boiler through the Open 
inlet valve. Water-hammer ensued, and the economiser 
was wreeked.The Board of Trade Engineer Surveyor- 
in-Chief endorses the owners’ precautions against a 
ion of the accident, which takes the form of building 
a by-pass fife and fitting non-return valves to the econo- 





















the reasons given for the proposal to substitute 
for ‘the Lorain surface contact system of 
ase da Wekoitioncaton are the heavy operating costs 
fof the Lorain system, the avoidance of irritating delays 
due to frequent breakdowns, the necessity of double 
packing, tee canst ie track, which in most parts is worn 
and sunken, and the free. interchange of traffic 
Adopted in yc oer the Lorain 
y j ly operated, and the total 
workinj a eee 
eee but it is now imperative to consider 
growth of traffic in Wolverhampton 
Fae creas ahcoont: the cost of a double 
is the same as single 
system double tracks 
There is also urgent need for 


ale | ie come 
through communication with Walsall and. » and 
‘as these have overhead lines it is desirable that V olver 


should run on one system only. 
pects te tramways of the Black Country tackled yest 
traffic on an extensive scale, Wolverhampton would be 
somewhat isolated. 


the North-Eastern Railway 
scheme, says the Hlectrical Times. The 
were in -speed running with the third 
ae weteeeeee  e  e 
ieee. hella Steoncell ead. Piazton. The electrifieation 
on between York and Newcastle will involve 


decided 
tra at 60 miles an hour and possibly higher speeds, 
ieee cs exists of the beliaviont of the 


out 
elect 


tind si. he: bee ati ie ral ti 

the intervals varying in : to 40ft. t t 
the intervals im the third lg sngpent Aba’ 
level crossings other line i The current 


in 
will be taken from the underside of the rail by shoes 
designed to fit under the flange of the rail. Two powerful 
locomotives were each fitted with a diiferent type of shoe 
and run at increasingly high speeds over the section in 
order to ascertain whether the shoes would properly 
“engage” on the rail after a railless section, or whether 
they would fail to take the rail, would jump it, or act in 
any other undesirable manner. It is asnounced that the 
results have proved perfectly satisfactory. 
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A series of important experiments has been carried 
‘in connection with ; 





Miscellanea. 


A peEposir of cobalt bloom containing some amalite 
has been discovered near Schist Lake, Manitoba, Canada. 


THE Pantwrael copper mine, Penrhyndeudraeth, 
Merioneth, has been reopened, and it is said that a valuable 
copper vein has recently been discovered there. 


SuRvVEYS are to be made this year for the construction 
of a water-power electric generating plant at Heton Lake, 
Vancouver, Canada. The proposed output is 175,000 
horse-power. 


WE understand that the improvements to Yokohama 
harbour, which include extra docking space, deepening 
some of the slips, and extensions to the wharfage, are to 
be commenced shortly. 

Aw exhibition of timber grown in the British Empire 
is to be held at the Holland Park Skating Rink, London, 
from July 5th to 17th. Practically every timber-growing 
country in the Empire is represented either by an official 
exhibit or a private firm, or both. , 


It is proposed that a mono-rail electric tramway should 
be constructed in Tokyo over the rivers and canals, so as to 
relieve the congestion of the streets. The tramway would, 
apparently, be modelled after the Elberfeldt line, and be 
operated at a speed of twenty-five miles per hour. The 
estimated cost works out at 1,630,000 yen per mile. 


In connection with the deposits of nickel and chromium 
bearing iron ores which have been discovered on Celebes, 
Dutch East Indies, the Dutch Government proposes to 
use electric furnaces for smelting, similar to those operating 
at Throllhaéttan, Sweden, and contemplates the erection 


‘of a steel plant for the annual output of at least 60,000 tons 


of finished steel’ products, principally rails and other 


permanent wey, material. 


Tr is inte to note in connection with the develop- 
of the South-East Lancashire electricity district 
the Bury Electricity Committee is to apply for 
to borrow £95,000 for carrying out extensions 
pe inter-conneéting the Corporation and Lancashire 
Electric Power Company’s undertakings at Radcliffe 
to the approval of the Electricity Commissioners 
it is intended to place a contract for an 8000 kilowatt to 
10,000 kilowatt set. 


THERE are many projects afcot in Argentina which will 
call for dredging plant of varying character and capacity, 
principally of the suction and bucket type ; but 
many of the outfits now in use there have 
suffered considerable reciation in the last five years. 
Before the war Dutch houses had what amounted to a 
ly of this valuable line; to-day it is 
questionable whether, in view of exchange and labour 
conditions in Holland, the same advantage exists. 
Imeis announeed that the South African Government 
has authorised the Pretoria Town Council to proceed 
with a power scheme involving a new generating station 
at Mitchell-street, equipped with 6000 kilowatt plant and 


t07 4 3000 kilowatt sub-station at Schoeman-street, at a total 


iture of £261,000. The estimated cost is £200,000, 
| inclusive of £15,000 for the construction of a dam on the 
l western town lands, to provide water for a new power 
station, Pretoria iron mines, and other industrial under- 
To provide for a ‘‘ make-up ” of at least 500,000 
gallons per day, an additional expenditure of £25,000 will 
be necessary: on the dam. 

“Tue South African Association of British Manu- 
facturers and their Agents” has lately been formed in 
Johannesburg with the object of safeguarding the interests 
of United Kingdom manufacturers in South Africa, and 
generally of promoting British trade interests in the Union. 
Membership is confined to United Kingdom manufac- 
turers and their South African agents, and all applications 
for admission which may be made either by firms direct or 
through their local representatives, should be addressed to 
the Secretary, Mr. B. Sileock, Goldfields Building, Eloff- 
street (P.O. Box 5644), Johannesburg. The annual 
subseription payable by members is £2 2s. in respect of 
British manufacturers and £1 Is. in the case of agents. 


THE recommendations of the Departmental Committee 
of the Ministry of Health on Smoke Abatement are as 
follows :—(1) That the Central Housing Authority should 
decline to sanction any housing scheme submitted by a 
i authority or public utility society unless specific pro- 

reggie in the plans for the adoption of smoke- 
less eek alathnodl for supplying the required heat as sug- 
gested in the report. (2) That gas and electricity under- 
takers should be given every facility and encouragement 
ros inerease and cheapen the supply of gas and electricit y; 
and that the practice, at present followed by some muni- 
cipal authorities of overcharging for gas and electricity 
in order to allocate the profits thus accruing to the relief 
of the rates, should be discontinued. (3} That the Govern- 
ment should encourage the co-ordination and extension of 
research into domestic heating generally. 


In ‘connection with the formation of Synthetic 
Ammonia and Nitrates, Limited, by Brunner, Mond and 
Co., to take over from the Government the manufacture 
of nitrogen products from air, it is proposed, according to 
the Electrician, to erect immediately a plant for the 
manufacture of 100 tons of 100 per cent. ammonia per 
day, with provision for a rapid extension to 300 tons per 
aay equal to 150,000, rising to 450,000, tons of sulphate 

ts have been made with Explosive 
Frade, Limited, by which it undertakes to take its 
uirements of ammonia from the company, and to 
pea ger mr to the extent desired by the Government for 
the oxidation of this ammonia to form nitric acid and 
explosives derived therefrom. This question of producing 
atmospheric nitrogen products is also being studied in the 
United States, where it is under consideration to establish 
two large plants—one at Sheffield and the other at Muscle 
Shoals, both in Alabama, which will work in conjunction 
with the Fixed Nitrogen Research Laboratory at Wash- 
ington and the Warrior River Station of the Alabama 
Power Company, and generally consolidate the manu- 
facture of nitrogen products from the atmosphere in that 
country. 













12 THE BEBNGINEER Juiy 2, 1920 








Ag 

S8000-H.P. PELTON TURBINES FOR TASMANIA an 
EG 

FR 

(For description see page 3) INI 





ee. Pe ac 


RR te smn raceme 























Jury 2, 1920 


THE ENGINEER 


13 











Agents Abroad for the Sale of The Engineer. 


BUENOS sue. —Mrrcu :'1’s Book Storr, 576, Cangallo, “4 

CHINA — AND WALs\!, Limrrep, Shanghai and Hong-Kong. 

EGYPT, rye Express A ‘uncy, near Shepheard’s Hotel, Cairo. 

FR: we —BOYVEAU AND = IVILLET, a de Ia Banque, Paris. 

HAPELOT AND Cre., 156, Bld Germain, Paris. 

INDIA. ae J. COMBRIDGE AND Co., —_. ; THACKER AND Co., 
Loarep, Bombay ; THACKER, SPINK AND Co., Calcutta. 

ITALY. iteguignt AND STRINI, 307, Corso, Rome ; FRATELLE TREVES, 

Umberto, 1174, Rome;  FRATELLI Bocca, Rome ; 

Genes Howrir, Mi 








TO CORRESPONDENTS. 





*»* In order to avoid trouble and conf usion, we find it necessary to 
“inform correspondents that letters of inquiry addressed to the public and 
intended for insertion in this column, must in all cases be accompanied by 
a large envelope, legibly directed by the writer to himself, and stamped, in 
order that answers received by us may be forwarded to their destination. 
No notice can be taken of communications which do not comply with 
these instructions. 


*,* All letters intended for insertion in THE ENGINEFR or containing 











JAPAN.- ix bis 3 Co.. Tokyo and Yokohama. ’ 
AFRIC Wm. Dawson AND Sons, Limrrep, 7, Sea-street (Box 489), questions should be accompanied by the name and address of the writer, 
Capetow not necessarily for publication, but as a proof. of led faith. No notice 
Ca Lp Co., Johannesburg, East London, and Grahams- whatever can be taken of y ons. 
a 
USTR ALTA. —GORDON. AND G orcn. Lourrep, Melbourne, Sydney, | *** We eannot undertake to return drawings or manuscripts ; we must 
# and Brisbane, Perth, ‘ therefore request correspondents to keep copies. 
MELVILLE AND MULLEN, Tictbowrtie, 
ATKINSON AND Co., Gresham-street, Adelaide, 
CANADA. a W., AND Sons, Lorrep, Manning-chambers, 
GorRDON AND Gortcn, Limrrep, 132, Bay-street, Toronto. 


MonTREAL News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street Toronto. 
YLON.—WIWAYARTNA AND Co., Colom 
MAICA,—EpucapionaL SUPPLY Co., Kingsto 
+—GORDON AND Gores, fourrun, 
ureow and Co., Auck 


.. Nap: 
STR ANTS 8 ETTL TS ar RALLY AND Watsa, Limrrep, ——— 
wMITEY s be ties OF AMERICA.—InTERNATIONAL News Co., 

i, See New York; Sunscriprion News Co.. ° 


CE 
JA 
NEW ZEAL. vy enneree = 
and; J, WiLso 


Chicag 


: Aided Abroad te Aidveitindinciots 


UNITED STATES OF AMERICA.—Brrrtsn anp CoLontaL Press, 
hh i. Cunard Building, Chicago, and 150, Nassau-street, 
or 








New . 
1. PusLicIre MonpraAL, Express, 118, 
Elysees, Paris, 


Avenue des Champs- 





SOUTH AMERICAN BRANCH OFFICE OF THE ENGINEER.— 


526, Bolsa de Comercio, Buenos Aires. 
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SUBSCRIPTIONS. 


THE ENGINSER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from this office. 

Half-yearly (including deuble number) £1 11s. 6d. 
Yearly (including two double numbers) .. £3 3s. Od. 
If poy oecur, an extra charge of two shillings and sixpence per annum 


will be made. 
Foreign Subscriptions will be received at the rates given below, Foreign 
subscribers paying in advance at these rates will receive THE 


ENGINEER weekly and post free. Subscriptions sent by Post-office 
Order must, be made payable to THE ENGINEER and accompanied 
by letter of advice to the Publisher. 
THIN Paper Corres. THICK PAPER COPTES. 
Half-yearly £1 Lis. 6d. Half-yearly £1 13s. 9d. 
Yearly £3. 3s. Od. Yearly . £3. 7s. 6d. 
(The difference to c over extra postage.) 
Canadian Subseriptions—- 
Le gid edition 
lick, ” 


p2 18s. 6d. per annum. 
£3 3s. Od. ie 


ADVERTISEMENTS. 


mn and Wanted Advertisements of 
four lines and under is four shillings, and one shilling per line for 
each additional line up to one inch, Vhen an advertisement 
measures an inch or more the charge is twelve shillings per inch. 
The rates for all other classes of advertisements, other than those 
mentioned above, are included in “ THE ENGINEER Directory,” 
which is sent post free on application. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Alternate advertisements will be inserted with all practical regularity 
but regularity cannot be guaranteed in any such case. All except 
weekly advertisements are taken subject to this condition. 


The charge for Situatious O 


Small Advertisements cannot be inserted unless delivered before TWO 
o’clock on Thursday afternoon, and in consequence of the necessity 
for going to press early with a portion of the edition, ALTERATIONS 
to STANDING ADVERTISEMENTS must arrive not later than 
THURSDAY of the week preceding publication. 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Manager, all other letters to be addressed 
to the Editor of THE ENGINEER. 





Postal Address, 33, Norfolk-street, Strand, W.U. 2. 
Teleg. Address, ‘‘ Engineer Newspaper, Estrand, London.”’ 
Telephone Nos. 2256, 2257 Central. 








PUBLISHER'S NOTICES. 





*.* With this week's number is issued as a Supplement a Two-page 
Plate illustrating the Great Lake Hydro-electric Power Station, Tas- 
mania. Each number as issued by the Publisher contains a copy of 
this Supplement, and Subscribers are requested io notify the fact should 
they not receive it. 
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The New Railway Policy. 


THE statement as to the Government, railway policy 
which, on, a point of order, Six Eric Geddes was 
prevented from giving in his speech in Supply on 
Thursday of last week, has been issued as White Paper 
Cmd. 787. As this document can be purchased for one 
penny and as its main features have been reproduced 
freely in all the papers, there is no necessity for us 
to recite the proposals in detail. One’s first thoughts 
are that if the amalgamation of railways is, after all 
the fuss and great expense—to say nothing of the 
anxiety of the railway companies, their servants, 
and the traders—the true solution and the only 
remedy, it is a pity that it was not carried out 
when, in 1911, the Committee on Railway Agree- 
ments and Amalgamations, presided over by the late 
Mr. Russell Rea, said “ the natural lines of the develop- 
ment of an improved and more economical railway 
system lie in the direction of more perfect co-opera- 
tion between the various railway companies, and we 
accept the growth of co-operation and the more com- 
plete elimination of competition as a process at once 
inevitable and likely to be beneficial to the railway 
companies themselves, and, if properly safeguarded, 
to the public also.” 

Such combinations of interests as are now_pro- 
posed follow, generally, the course desired, for 
some years now, by the railway companies. but 
which have hitherto been opposed by Parliament, 
as witness the reception given, in 1909, to the Bill 
for the fusion of the Great Northern, Great Eastern, 
and Great Central Railways, a reception which led to 
the Bill being withdrawn. Anticipating some such 
opposition as then arose, the London and North- 
Western, Midland, and Lancashire and Yorkshire 
Companies, in 1908, made an agreement, for which 
they did not seek parliamentary sanction; but, 
strange to say, a copy of the agreement was deposited 
with the Board of Trade by the last-named company 
because of a requirement which had been inserted 
in an Act m 1859. The grouping of the companies is 
thus a step that the railway interests have desired, 
and for that reason we may expect it to be opposed 
strongly in certain quarters. It is in anticipation of 
such opposition that we have referred to the Russell 
Rea Committee and its recommendations.. There the 
whole question of agreements and amalgamations was 
thrashed out, and in the end, as we have said, united 
action of the kind was recommended. Grouping, it is 
now hoped, will lead to amalgamations’ within the 
groups, and the difficulties we pointed out on the 
18th ultimo as to property of one company of a group 
being within the territory of another group are to be 
met by fair exchanges. Important modifications 
in administration are, suggested. Each group 
is to have a Board, consisting of not more than 
twenty-one members, representative. of (1) the 
shareholders, (2) the chief officers, and (3) the workers. 
The shareholders are to have a majority, whilst the 
minority is to be composed of one-third officers and 
two-thirds workers. The inclusion of the adminis- 
trative and working staffs is a step in a popular direc- 
tion, but. whether the shareholders—who, it must 
always be remembered, put up the money that built 
the railway—will be content with such a small 
share in the administration of their property remains 
to be seen. The five companies named in the North- 
Western group have, for example, a created capital 
of 440 millions approximately, and it is questionable 
whether it will be fair to have this sum represented 
by only a dozen members. Apparently neither the 
State nor the public is to have any voice im the 
management. But the State is to have the right to 





require adequate services and facilities; to dictate 





the standards for track, rolling stock and equip- 
ment; to require co-operative working, running 
and powers, common-user of rolling stock, facilities, 
workshops, and manufacturing plant; to approve 
all capital expenditure and the methods of raising 
capital ; and to see that adequate reserves for depre- 
ciations and renewals are made before dividends are 
issued. Any decisions on the matters just named are 
to be subject to an appeal to a tribunal of which no 
details are yet given. The Act of Parliament which 
will be necessary to accomplish the purpose of the 
Minister is to lay down that rates and fares are to be 
fixed at such a level as, with efficient and economical 
management, shall enable the companies to earn a net 
revenue substantially equivalent to the pre-war basis. 
As the State will be strengthening the financial 
position of the companies, it is to participate in all 
surplus over the basis decided upon. These surpluses 
are not, however, to go to the State, but to be ear- 
marked for developments. Broadly, the fixing of 
rates, fares, and charges is to be determined mainly 
by the Rates Advisory Committee, whilst the wages 
and working conditions of the staff are to be dealt 
with, as now, by the Central and National Wages 
Boards; the latter is to be secured by legislation 
in the proposed Bill. 


On the whole, the proposals have much in them to be 
commended. Many of them are on lines we suggested 
in a series of articles in December, 1917—when, 
however, be it remembered, the expenditure was only 
30 millions a year above the 1913 level, instead of, 
as now, over 100 millions higher. But when it is seen 
that the railways are to continue under private 
management, that they are to be encouraged to, as 
they have long wanted, amalgamate and co-operate, 


when they are to have their rates and fares fixed so 


as to ensure a pre-war return, and when the only 
quid pro quo is to be that the State watches the 
capital expenditure, ensures adequate services and sees 
that the property is well maintained, one cannot but 
ask why was it necessary to set_up such an expensive 
piece of machinery as the Ministry of Transport to do 
what, we claim, could have been done quite as effec- 
tively with the then existing machinery? Sir Eric 
Geddes has apparently a poor opinion of the business 
abilities of the former Railway Department of the 
Board of Trade, but we submit that, especially under 
such a President as Sir Albert, Stanley, now Lord 
Ashfield, all the objects now outlined could have been 
obtained. by friendly conversations with the late 
‘Railway Executive Committee. 


The German Machinery Industry. 


THERE are many indications that a change in an 
unfavourable direction, which may possibly lead to a 
crisis, has taken place in the situation of various 
industries in Germany during the past two or three 
months, particularly in iron and steel, general 
machinery and engines, and agricultural machinery 
and implements, The chairman of one of the leading 
electrical manufacturing companies, in the course of a 
speech ‘delivered to the shareholders at a meeting 
held a few weeks ago, is reported to have referred to 
the heavy industries—iron and steel, including cast- 
ings and forgings—in the following words: “ During 
the past year we have experienced the phenomenon 
of the selling-off by Germany, and we are experiencing 
this year the extraordinary increases in the prices 
of heavy industrial products, so that the economic life 
can be said to stand under a heavy industrial dictator- 
ship.” Yet there was a time some years ago when a 
similar reproach, although somewhat differently 
applied, was levelled by the electrical firms of lesser 
importance against the big firms; but it is very con- 
venient for this fact to be forgotten at the present 
time when the big firms themselves feel the pinch of 
what is termed the dictatorship of iron and steel 
makers. there is no doubt that the mland 
prices of all kinds of iron and steel were enor- 
mdusly increased in the nine months ended with 
May of the present year and as compared with the 
pre-war period, and makers of machinery of all classes 
have felt that in conjunction with the troubles 
caused by the constant demands made by the 
workmen for advances in wages, the costs of produc- 
tion -have risen to a limit beyond which it is 
impossible for them to go if production is to be 
maintained and markets preserved either at 
home or abroad. In fact, the Association of 
Machinery Construction Works pointed out a few 
weeks ago that the costs of production since last 
November had risen by from 400 to 500 per cent., 
and foreign customers were unable to understand this 
circumstance when they were asked to pay sale prices 
which were correspondingly higher. As a conse- 
quence the orders received for export, which were 
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plentiful at the beginning of 1920, have considerably 
fallen off and only amounted to from one-fifth to 
one-tenth at the _ of April of what they were early 
in January. 

The situation “eh, become aggravated during the 
past two months. In the first place, the Government 
introduced for alleged welfare purposes early in May 
a duty on the exports of iron and steel, machinery, 
&c., of an amount ranging from 6 to 10 per cent. of the 
values of the imvoices rendered to foreign customers. 
It is uncertain for the moment whether the export 
duty, which was decided upon last December, s 
actually being levied, as a committee of the Ministry 
for Economic Affairs has just been appointed, as a 
result of representations made by the Governments 
of Bavaria and Saxony and by other authorities, to 
consider the question as to whether the duty should 
be reduced or otherwise modified. But the mere fact 
that the duty was decreed evoked strong opposition 
on the part of the makers of machinery and to a lesser 
extent, straige to say, by iron and steel producers. 
The former contend that the imposition of the duty 
will be highly prejudicial to the exports of machinery ; 
that it will be impossible to transfer the burden to 
foreign consumers ; and that it is inappropriate to 
levy the duty at a time when exports have not only 
considerably declined, but the inland demand has also 
experienced a great reduction. How the position now 
stands\is shown by the statement made at the begin- 
ning of June that the depression in various branches 
of industry has also extended to the engineering firms 
which make machinery. Direct customers and 
merchants at home, it is stated, are holding back 
their orders in the belief that sale prices for ma- 
chinery and engines will fall materially in the near 
future. One big firm, however, submits that this 
assumption is by no means well founded, and states 
that as a result of the reserve manifested by home 
customers, machinery makers will devote greater 
attention to the export trade, and inland purchasers 
will then have to pay the world’s market prices and 
only receive secondary consideration at the hands of 
the makers. Of course, a statement of this kind is 
obviously intended to stimulate the home demand in 
a flagging market. As to the remark about having 
to pay the world’s prices for machinery, it is only 
necessary to draw attention to the report presented 
recently to the Association of Machinery Construction 
Works, in which it was definitely asserted that the 
inland prices ior machinery were then—April—already 
frequently higher than the quotations obtainable in 
export markets owing to the enormous rise in the cost 
of all raw materials and of wages and salaries. In the 
case of agricultural machinery and implements in 
particular, what is described as a surprising stagnation 
in business occurred in the two months ended with 
May. Orders received from merchants and direct 
from agricultural circles only came to hand in insignifi- 
cant numbers, although the spring months of the year 
are those in which the demand is usually largest. 

It is highly probable that the falling off in the home 
demand for machinery of all classes is due, not so 
much to the idea that sale prices will rapidly fall, as 
to the fact that these prices have reached such a high 
level as to be beyond the purchasing powers of likely 
customers. With the exception of the beginning of 
the present month—June—when the prices of iron 
and steel were reduced for the first time for years and 
the prices of coal remained stationary for the first 
time for many months, the quotations for iron and 
steel have been constantly bounding upwards since 
the middle of last year,and have followed in rapid 
succession the constant advances in the prices of coal 
in order to meet the miners’ demands for higher 
wages and still higher wages and the increased cost 
of importing iron ores from Sweden and other coun- 
tries. But as the eost of iron ores has been reduced 
owing to the lowering of Baltic and North Sea freights 
and the appreciation of the mark in international 
exchange, the Ministry for Economic Affairs brought 
pressure to bear upon the new Steel Industry Federa- 
tion to reduce the charges for iron and steel at the 
beginning of June in cmounts ranging from 
400 marks per ton for basic steel billets to as much 
as 760 marks per ton in the case of light sheets in the 
home market. The prices for pig iron were reduced 
at the same time, but those for coal and coke were 
maintained on the level prevailing until the end of 
May, despite the further increase which was then made 
in the miners’ wages. It remains to be seen what 
effect the reductions will have in a market where, 
apart from pig iron, the demand for finished iron and 
steel has already considerably slackened all round. 
Until, however, the prices of coal and coke are greatly 
reduced, and there seems no immediate prospect of 
that happening, it is difficult to see how the quotations 
for iron and steel can be further lowered in order to 
assist, among others, the engineering firms in the 
home market or in the exports to other countries. 
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The Engines of the Human Body. By Artuur Kerra, 
M.D.,- LL.D., F.R.S. London: Williams and 
Norgate, 1919. Price 12s. 6d. 

THERE is no more difficult and no more dangerous 
way of describing unfamiliar things than by analogies. 
It is difficult, because sooner or later a point is 
reached when analogy fails, and it is dangerous 
because a simple mind is apt to regard the analogue 
as the reality, and hence fall into grave errors. Science 
teachers have experimented with the system over 
and over again—the hydraulic analogies for electrical 
phenomena are examples familiar to all—and have 
generally come to the: conelusion that if analogies are 
used at all they must never be pushed far, and that 
on the whole it is wisest to reject them entirely and 
depend solely on simplicity of expression in dealing 
with elementary classes. 

When Dr. Keith delivered, in 1916, the series of 
juvenile lectures at the Royal Institution, which 
form the substance of the volume before us, he saw 
no other way of explaining to a young audience 
functions and mechanisms with which they were 
wholly unfamiliar than by instituting parallels 
between them and objects and actions that were 
more or less well known by boys and girls. If 
ever a man had excuse for adopting the analogical 
method he had, for the sciences of anatomy and 
physiology are permeated by a vocabulary of their 
own, which it takes many years to learn, and deal 
with phenomena of a kind which are hidden from the 
vision of all save those who make a profound study 
of them. Yet as we read the book we cannot help 
feeling that wherever the author uses analogy he is 
on ticklish ground, and that he is most successful 
when he depends upon simple exposition. Whether 
or not his juvenile audience took the same view we 
cannot say, but it is probable that they were not 
struck by the failures in analogy which is forced upon 
us by a deeper knowledge of mechanical engineering 
and electricity than they may fairly be supposed te 
have possessed, and that since they were not able to 
see the little errers into. which analogy drew Dr. 
Keith they were quite satisfied, and possibly derived 
information which it would have been very difficult 
to impart otherwise. It must, moreover, be remem- 
bered that the lecturer used a most ingenious and 
perfect Goliath model of a man to facilitate his 
description, and that model must have continually 
helped to check erroneous views encouraged by 
analogies by giving the audience direct visual ex- 
perience of actual things. 

But if Dr. Keith pushes analogies between the 
human body and the products of engineering dan- 
ov far, he certainly never ellows them to destroy 

his admirably lucid descriptions of the mechanism 
ofthe human body, and no engineer who takes an 
intelligent interest in the organisms of his own frame 
can fai] to find this book absofbingly interesting. 

Even we adults are children when we are brought face 

te face with a science about which we know little or 

nothing, and we welcome a clear and simple exposition 
of it. Dr. Keith gives it to us; and he gives it ina 

very attractive way. Let any engineer turn, for a 

single example, to his admirable chapters on the 

heart, and we shall be surprised if he does not find 
himself dipping into other sections one after another, 
and finding them equally fascinating. 

We are not, we need scarcely say, qualified {o speak 
critically of the correctness of the anatomical and 
physiological explanations, but we accept them in 
perfect faith, and are thankful to know that someone 
capable cf putting them before us in language net 
very different from that in everyday use has been 
found. We are indeed content to be part of Dr. 
Keith’s juvenile audience. 

On one other point we must say a word, because 
it is near our hearts. On several occasions the author 
goes back to the beginnings of discovery, and shows 
us men like Harvey and Hunter at work. Giving due 
weight to the fact that he handles this part of his 
subject with exceptional charm, we yet find that his 
expositions are most convincing, as they are certainly | 
most attractive, when they are thus builf up under 
our eyes from their origin. The educational valué 
of the historical treatment of science, which shines 
through such books as Ledge’s “ Pioneers of Science,” 
stands out here with remarkable clearness, and 
reinforces @ conviction at which we long since arrived, 
that it provides a method of teaching the elements of 
science which ought. to be far more widely used than 
it is. 





Surveying. By W. Norman Tuomas. London: 
Edward Arnold. Price 3ls. 6d. net. 
Tuts substantial volume is intended for students of 
civil engineering, for students studying for examina- 
tions, and for civil engineers and surveyors already 
in practice. The calculus is used, but not to an extent 
sufficient seriously to lessen the value of the book 
for those who are not accustomed to it. The treat- 
ment of each of the main subjects dealt with is, in 
the first place, fully elementary, in the proper sense 
of the word, with mathematical proofs of formulas 
or methods, followed by descriptions of the actual 





methods of using the instruments and carrying oy; 
the field work. A useful feature)is the working oy, 
of examples, and the statement of further problems, 
the answers to which are given in an appendix. 

There are nearly 300 figures, very few of which, jf 
any, can be considered as not worth the space 
devoted to them, while a considerable number are 
better than the ordinary run of illustrations in books 
on surveying. Of the 527 pages of the text and 
illustrations, just over half are allotted to the kinds 
of surveying most ordinary in British practice and 
rather less than a quarter to other kinds of surveying, 
such as tacheometric surveying, trigonometric level. 
ling, barometric levelling, hydrographic surveying, 
and photographic surveying. Branches usually 
regarded as belonging to more advanced or higher 
surveying also eccupy nearly a quarter of the book, 
and include triangulation ; base line measurement ; 
spherical trigonometry ; astronomical terms; and 
meridian, longitude, latitude, time. The remaining 
eleven pages are given to. errors in surveying ; trigono. 
metrical formulas ; miscellaneous examples; and 
answers to problems. 

For civil engineers this work provides a really 
useful book of reference. The author's style is good, 
his expositions clear and precise, and he discusses 
various means of attaining the same end, with refer- 
ence to the degree of accuracy required or to the 
relation between two parts of a series of operations. 
The book may be used in the office, for formulas, 
plotting and so forth; by an assistant, for adjust- 
ments, and the order of operations in the field ; or 
the engineer may study it himself for suggestions as 
to methods, precautions, accuracy, and errors. At 
the same time if must be realised that there is so 
much that is mainly intended for students, that there 
is correspondingly less of the practical detail of field 
surveying; nor is the eral arrangement of the 
work such as is most likely to be of help in organising 
and carrying out comprehensive surveys, or smaller 
operations of a complicated nature. 

It may be recommended as being ai once sufficiently 
elementary, theoretical, practical, and advanced to be 
both a sound text-book and a useful book of refer- 
ence. Mr. Thomas writes in good English and with 
simple and direct style and goes straight to the rocts 
of the matter, features which enhance the value of 
the subject matter of his well-balanced work. 
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The Development of Locomotive 
Valve Gear. 
No. LI.* 
By JAMES DUNLOP. 


Tue extent to which thé Carmichael double gab 
rod-double armed lever reversing gear has contri- 
buted to progress in the development of modern 
reversing gears becomes clearly evident when the 
various stages of the development are grouped together, 
apart from contemporaneous developments of other 
sypes. 

i locomotive illustrated by”Fig. 7 was built by 
Messrs. J. and C. Carmichael for the Dundee and 
Newtyle Railway in 1833." The vertical double- 
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FIG. 7—CARMICHAEL’S ENGINE OF 1833 


acting cylinders were. llin. diameter and 18in. 
stroke. The driving wheels were 4ft. 6in. diameter. 


The pistons were connected to outside cranks on the 
ends of the driving axle through bell-crank levers 
fulerumed on the main frames behind the cylinders. 
From the illustration it may be noted that a single 


reversing lever on the right-hand side of the fire-box 
was used, its movements being transmitted to the 
reversing gear inside the frames through a transfer 
bell-crank lever. The detail of the reversing gear 
inside the frames is illustrated by Fig. 11. It differs 














for running backward, the crank revolving always’ in 
an opposite direction to that in which the excentri¢ 
rod is moved to set the gear. 

In the same year—1833—the firm of Sharp, 
Roberts and Co., of Manchester, built their first 
locomotive, named Experiment. The drawing of 
this locomotive, illustrated by Fig..10, was made by 
Thomas Turner, referred to in ‘* Locomoti-e| Engineer- 
ing,’ by Zerah Colburn, as having brought the sketch 
of the first steam whistle from Dowlais Ironworks 
in ‘1835. 

The boiler had a raised top rectangular fire-box, 
and the top half of the barrel was covered by a jacket 
on which a dome jacket was fixed. The smoke-box 
had a spark-collecting box underneath it, and the 
gases, after passing downward from the smoke-box 








into the spark-collecting box, passed upward into the 


the fire-box, just behind the driving axle, where, it 
may be noticed, no less than four shafts were used. 
The necessity for these arose from the desire to have 
@ balanced motion and to have all the handling of the 
gear performed on the right-hand side of the engine. 
To attain this result, it was necessary that the gab 
and valve rods on the left-hand side of the engine 
should be adjusted in opposite directions to those on 
the right-hand side. By links cross-connecting the 
four shafts in pairs, the result was attained. 

From this it may be noted the Experiment was the 
first locomotive to have its valves ‘ cross-operated ”’ 
by the piston crossheads, and also the first locomotive 
to have a variable valve motion through curved links 
and dies, although that motion varied in amount 








only and did not affect the periods of the steam dis- 
tribution. 


u 








barrel and dome jackets, finally passing to the atmo- | 
sphere by way of the chimney, which was fixed on | 
the dome jacket. 


The cylinders of the engine were placed vertically, | 
low down between the leading and driving wheels, | 
and the pistons were connected to bell-crank levers | 
by a “‘ Watt” parallel motion. The valves were of | 














FIG. 8—SETH BOYDEN’S ENGINE OF 1837 


In the second locomotive constructed by Messrs. 
Sharp, Roberts and Co. a remarkable improvement 
was made in the arrangement and the operation of 
the reversing gear. This locomotive was one of three 
supplied to the Dublin and Kingstown Railway in 
1834, and is illustrated in outline by Fig. 9. 

The boiler had a round top, round back fire-box, 





the internal admission piston type without packing | and a smoke-box and chimney of the usual type. 
rings, and were operated by short vertical arms fixed | The cylinders were placed vertically on top of the 
on the radius rods of the parallel motion, the valve | frames, the pistons being connected to the driving 
of the left-hand cylinder being operated by the arm ' wheels through bell-crank levers as in the previous 
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FIG. 9—-DUBLIN AND KINGSTOWN ENGINE OF 1834 


from the original Carmichael gear of 1818 in the 
fact that the excentric rod has triple gabs of the open 
type. Two of the gabs are vertical and engage with 
the rollers at the ends of the double-armed lever, as 
in the original gear, the third gab being horizontal, 
so that the excentric and rollers might operate'in the 
same plane, ‘The: excentric is shown in the positions 
it occupies when}the crank is on the centres, the 
versed sine of the dotted are of the excentric periphery 
cut off by the stub end of the excentric rod indicating 
twice the linear advance. In the construction of ‘the 
slide'valve this linear advance determined the amount 
of lap end lead that must be used and the cut off 
by the valve was eonsequently determined at the 
same time.. In the position shown, the gear is set 





FIG. 10—THE EXPERIMENT OF 1833 





* No. I. appeared June 18th. 


on the radius rod of the right-hand eylinder, and | 
vice versa. The connections were made by means of 
two rocking shafts placed across the back of the | 
fire-box. Each of these shafts was provided at one 
end with a ‘‘ Carmichael ’’ double-armed lever, and | 
“Carmichael ’’ double-.gab. rods jointed to the short | 
arms on the parallel, motion. were provided. to: engage | 
with one or other of the| pins at the ends of the 
double-armed levers, according to the direction the 
engine was required to run in. At the other ends of 
the shafts, placed across the back of the fire-box, 
“curved? arms were) fixed and provided with 
“ dies,”’ to which the rods operating the valve bell- 
crank levers were jointed. 

The double gab rods and the valve rods were sup- | 








ported by links from the ends of reversing and adjust- | 


ing levers fixed..on shafts placed across the front, of 


engine, but round rod:guide bars were used in place 
of the Watt parallel motion. 

On. the left-hand side of the engine the main bell- 
crank Jever and the valve bell-crank lever were each 
permanently jointed to a lever on the end of their 
respective shafts placed across the back of the fire- 
box. ,At the right-hand ends of, these shafts “‘ Car- 
michael’ double-armed levers were fixed. To the 
main bell-crank lever and the valve tee-crank lever 
on the right-hand side of the engine, “‘ Carmichael” 
double gab rods were jointed, each gab rod being 
supported by a link from the end of a lever on the 
reversing shaft. The gear is shown set for running 
forward, the gab rods maintaining their engagement 
with the pins on the double-armed levers by their 
unbalanced weight and the reversing handle left loose. 

To set the gear for running backward, the gab 
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rods are lifted towards the pins at the upper ends 


of the double-armed levers. The lever with which 
the main bell-crank gab rod engages is moved by 
hand to engage with the rod, and consequently to 
set the valve on the left-hand cylinder. The lever 
with which the valve tee-crank gab rod engages 
could not be moved by hand owing to its permanent 
connection with the main bell-crank lever ‘on the 
left-hand side. To meet this, a loose handle was 
fitted behind the lever and linked to the tee crank. 
By this means, the valve on the right-hand cylinder 
could be set, and as a consequence its gab rod could 
be moved into position for engagement with its lever. 
When both gab rods were set and engaged the revers- 
ing handle was fixed to maintain the engagement 
during backward running. The application of the 
Carmichael gear—illustrated by Fig. 13—was made 
to a locomotive built by Messrs. Forrester and Co., 











FIG. 11—CARMICHAEL’S GEAR OF 1833 


The locomotive illustrated by Fig. 8 is probably 
the first in which return cranks fixed on the main 
crank pins were used as substitutes for excentrics of 
the usual form. It was the first locomotive built by 
Mr. Seth Boyden, of Newark, New Jersey, U.S.A., 
and also the first locomotive used by the Morris and 
Essex Railway in 1837. The cylinders were 8}in. 
diameter by 26in. stroke, and the driving wheels 
were 4ft. 6in. diameter. 

The reversing gear was an inverted {Carmichael | 
gear of the same form as used by Mr. Goldsworthy | 
Gurney in his steam carriage of 1826. The double | 
gabs of the original gear were here formed at the | 
ends of the double-armed lever, and instead of gabs | 
a single pin was fixed at the end of the excentric rod. | 
The action of the gear and its manipulation for revers- 
ing was exactly the same as that of the original gear, | 
but in practice it was found that the overhung pin | 








ie 
motion is transmitted by the gab rod to one or other 
of the pins on the tee lever. At the same time, the 
tee lever is being moved at right angles to the gab 
rod, the combination of these two movements bein 
transmitted to the valve, and so operating it in the 
manner necessary for a valve with considerable | 
According to which pin the gab rod is engaged with, 
the engine will turn ahead or astern. : 
It is of interest to note that this was the first radia) 
gear with a lap lever and a floating lever, and that 
it was only through the invention of Carmichae] of 
Dundee in 1818 that this gear became possible. 
The second gear in which two harmonic motions 
were combined to operate a slide valve is the Haw. 
thorn gear of 1840-—illustrated by Fig. 12. The 


| valve;was operated from a Carmichael double-armed 


lever and double gab rod by a pin on the connecting. 
rod of the engine. Motion of the connecting-rod at 
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FIG. 12—-HAWTHORN’S GEAR OF 1840 


of Liverpool, for the Liverpool and Manchester Rail- | at the end of the excentric rod gave rise to lateral | right angles to the line of the piston’s stroke is eui- 
way in 1834. The gear was arranged to work ver- | stresses injurious to the stability and wearing qualities | valent to that of an excentric at right angles to the 


tically, its motion being transferred to the horizontal | of the gear. 


plane by the levers and links shown. Although from 
one point of view a most objectionable arrangement, 


it contained a decided improvement on the original:| 
gear, and foreshadowed a development in other gears | 


that took place three years later. 

By splitting the original double gab rod along its 
centre line and forming it into two single gab rods 
rigidly connected together, no alteration was made 
in the action of the gear, but a considerable reduction 
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FIG. 183—-VERTICAL CARMICHAEL GEAR 


in the distance moved between engagement in either 
direction was effected. Engagement was inain- 
tained by rollers at the end of a reversing lever placed 
between the rods, an arrangement that suffered from | 
a certain slackness in control of the rods when dis- 

engaged. The most objectionable feature, however, 

was the variation in the valve openings due to the | 
rise and fall of the axle in its guides. With the short | 
valve travels then used, very little movement of the | 
axle was needed to blank the port at one or other | 
end of the cylinder. 


Had the splitting process above-mentioned been | pin on the engine bed-plate. 


carried out a little further, and the excentric split | 
into two, the double excentric gab rod gear of 1837 
would have been produced almost complete. 


double-armed lever preserved the single-movement 
reversing feature of the original gear. It is therefore 
somewhat surprising to find that when rebuilt in 
1842 this engine was fitted with the double pad gabs 
at the ends of its excentric rods, similar to those used 
in the engines: built by Messrs. Sharp, Roberts and 
Co., and thus requiring separate hand-setting gear. 
In 1839 Punshon, of London, patented the reversing 
gear illustrated by Fig. 14. This is the first gear in 
which two separate harmonic motions were combined 
to produce a motion suited for the operation of a 


| slide valve with a definite amount of lap, and also the 


j 
| 
' 


| obviate wear of the piston-rod packing gland and 


| exeentric set at right angles to the crank. This 


first gear in which a floating lever was used. The 
gear is shown as applied to an oscillating marine 
engine. The triple-armed levers and crossed links 
do not form part of the gear. They are intended to 
constitute a parallel motion for the piston-rod by 
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FIG. 14—PUNSHON’S GEAR OF 1839 


means of which the stress of swinging the cylinder 
from side to side will be taken up between the crank 
pin and the fulcrum pins of the triple levers, and thus 


neck ring. One of the links of the parallel] motion 
jointed to the crank pin is prolonged to act as a lever, 
and is linked to another lever fulerumed on the 
cylinder valve chest. At an intermediate point of 
this lever, where the amount of its motion equals 
twice the lap and lead of the valve, a tee lever is 
fulerumed, and its horizontal end is linked to the 
valve spindle. The vertical double-armed part of 
the tee lever is provided with pins for engaging with 
agabrod. The gab rod, although it has only a single 
gab, performs the function of a double gab rod, and 
in order that it may do so is jointed to the upper end 
of a bell-crank lever through a block with pins at 
right angles. The bell-crank lever is fulerumed on an 
arm fixed to the cylinder, and is linked to a stationary 


The dscillations of the cylinder cause the bell- 
crank lever to vibrate as if it was driven by an 














The enclosed form of the gabs on the! crank. To transmit this motion to the double-armed 


lever a slotted link was used, the lower end of the 
link being connected to a lever on the reversing shaft. 
At right angles to that lever another lever on the 
reversing shaft was linked to the double gab rod. 

So long as the slot in the link was parallel to the 
line of stroke, the effect of an excentric at right 
angles to the crank was obtained, but that necessitated 
a valve without lap and gave steam full stroke. To 
suit a valve with a definite amount of lap, and so 
obtain an earlier cut off, the slot in the link was in- 
clined to the line of stroke, thus producing a further 
motion for the valve in time with the piston’s move- 
ments. As both motions were transmitted through 
one part—the slotted link—the desired effect at the 
valve was attained. 

The levers at right angles on the reversing shaft 
ensured that when the gear was reversed the inclina- 
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FIG. 15—CRAMPTON’S GEAR OF 1842 


tion of the slotted link was reversed to suit the altered 
direction in which the motions were required to be 
combined. In the Crampton gear of 1842 the simple 
form of the Carmichael gear attained its highest 
stage of development. From the illustration given 
by Fig. 15, it is seen to be nothing more than an 
extension of the gabs formed at the ends of the 
double-armed lever of Fig. 8, but, simple as the 
alteration is, it had the effect of making a variable 
expansion gear with constant lead, perfect for both 
directions of running, between the limits of 30 deg. 
and 60 deg. virtual angular advance. This may be 
easily understood from the fact that the excentric 
is fixed at right angles to the crank, and whether the 
crank is on the front or back centre the roller at the 
end of the excentric rod may be moved from one end 
of the link to the other without producing any move- 
ment of the link or of the valve lever attached to it. 
To obtain the complete range of effect from this gear 
the reversing lever had to be moved through tho 
practically prohibitive angle of 120 deg. This, no 
doubt, prevented the application of the gear in loco- 
motive practice, and also, no doubt, the fact that 
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rise and fall of the axle would seriously affect the 
steam distribution. It,is to be noted that the nearer 
the excentric rod end was moved towards the centre 
of the link, the later the cut-off took place, and that 
the crank revolved in the opposite direction to that 
in which the excentric rod was adjusted. 

In 1844 this gear was used as the basis of an inven- 
tion by Egide Walschaerts, a foreman in the works of 
the Belgian State Railway at Brussels. The invention 
js illustrated by Fig. 16, and consists in adding to the 
valve lever of the Crampton gear a ficating lap lever 
operated by an arm on the piston crosshead, The 
difference ‘in the relative lengths of the excentric 
rods and links apparent in the two gears is distinctly 
in favour of the object attempted to be attained by 
Walschaerts, viz., minimisation of virtual angular 
advance, but, strangely enough. he concluded he had 
attained that object by préviding two pins at the 
end of the excentric rod. ing so, however, only 
limits the distance through which the excentric rod 
has to be moved to effect engagement at one or other 
end of the link. 

While the floating lap lever gave a motion in time 


Incorporated Municipal, Electrical 
Association. 


THE important changes which are taking place in the 
electricity supply industry were well exemplified at the 
1920 Convention of the Incorporated Municipal Electrical 
Association, which was held at Bradford and Ilkley from 
June 22nd to 25th, under the presidency of Mr. Thomas 
Roles, Chief Electrical Engineer to the Bradford Cor- 
poration. 

Perhaps the outstanding feature of the Conference 
was the indication it gave of the closing of the ranks of 
the various branches of the industry, viz., the supply 
authorities, the manufacturers, and the electrical con- 
tractors. Ps 

The strife between municipal electrical engineers and 
electrical contractors extended over many years. Muni- 
cipal trading in electrical appliances, as it was understood 
in the early days of the movement, having for its object 
the obtaining of powers to sell and hire electrical appa- 
ratus, clearly meant the extinction of the electrical con- 
tiactor. There have been many notable instances of a 
bitter warfare between municipal electrical engineers and 
wiring contractors, and none, probably, stands out more 








ties under the Act of 1919 are being delayed on account 
of the fact that adequate provision is not made in that 
measure | for’ financing thems The Electricity Com- 
missioners are gradually parcelling the country out into 
districts, but the practical work of putting the scheme 
into working order cannot be completed or even started 
upon until powers to borrow money are provided in an 
Act of Parliament. 

Among the resolutions passed at the annual business 
meeting was one expressing the opinion that the ownership 
and control of all generating stations and main trans- 
mission lines should be in the hands of public repre- 
sentatives. That, of course, opens up a large and important 
question of finance, for it means that the public authority 
would not have upon it representatives of large con- 
sumers, as is contemplated under the scheme of district 
electricity boards under the 1920 Bill, and, moreover, 
the whole of the money for purchasing the various power 
stations would have to be found by the public authority 
concerned. The resolution was passed, and nobody voted 
against it, but several members were a bit doubtful as to 
the possibility of working on these lines ; first, on account 
of the difficulty of finding the money, and, secondly, 
because there are areas in the country where the purchase 
of power stations and transmission lines by a public 
authority of the kind contemplated would be impossible. 
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FIG. 16—-WALSCHAERTS’ GEAR OF 1844 


with the piston, it did not thereby produce a constant 
lead ; in fact, the feature of the Crampton gear that 
ensured constant lead was active in the Walschaerts 
gear as a subtractive influence on the floating lever’s 
effect. As a consequence, the lead varied with every 
adjustment of the excentric rod. As in the Crampton 
gear, the nearer the excentric rod was moved towards 
the centre of the link, the later the cut-off took place. 

Such as it is, this gear may be considered to have 
effected a step in the development of reversing gears 
beyond that of Punshon in 1839, in so far as it com- 
bines a variable with an invariable motion. In other 
respects it was altogether inferior to the link motions 
of the shifting and stationary types, both of which 
were then in use, 

In 1849 Hackworth, of the Stockton and Darling- 
ton Railway, patented the ‘ cross-operated:”’ revers- 
ing gear illustrated by Fig. 17. 

As in the engines built by Messrs. Sharp, Roberts 
and Co., there were two valve shafts across the 
engine. One of these shafts was short and straight, 
and had fixed to it at one end a Jéver linked to the 
crosshead of the left-hand piston. 


of this shaft a reversing expansion link was fixed, and | aspect of power station design. The replies were collated new body, which is not altogether desirable. 
| and put into the form of a technical paper of considerable | 


provided with @ radius red for the operation of the 
valve of the right-hand cylinder. Concentric with 
the short straight shaft was a bridged shaft, on one 


end of which was fixed a lever linked to the cross- | 


head of the right-hand piston, and on the other end 
of which was fixed a reversing expansion link pro- 
vided with a radius rod for operating the valve of 
the left-hand cylinder. 

To each of the valve spindles a floating lap lever 
was attached and linked to the lever operated by its 
respective piston crosshead. Two reversing shafts 
across the engine, and coupled to lift and lower the 
radius rods in opposite directions, provided a balanced 
means of adjusting these rods to suit either direction 
of running, and to suit whatever grade of expansion 
was desired. i s 

This gear represents the complete development of 
a modern reversing gear, The reversing expansion 
links are the developed form of the Carmichael double- 
armed lever, the radius rods with their dies are the 
developed form of the Carmichael double gab rod, 
and the ‘‘ cross-operation”’ of the valves makes this 
gear the highest expression of the type first brought 
into use by Richard Roberts in 1833.7y' 

It has been extensively copied, notably by Stevart 
of the Belgian State Railway, Belpaire of the Austrian 
State Railway, and Deeley of the Midland Railway 
in this country. 
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CommMENcING on July 12th, the East Coast express 
leaving King’s Cross at 9.50 a.m. will not call at York, 
nor will the 10.0 a.m. call at Newcastle. The La hire 
and Yorkshire ‘train leaving Liverpool 10.40 and Man- 
chester 11.30 for. York will be continued to Newcastle 
instead of connecting with the 9.50 a.m. from King’s Cross. 
The through cross-country service between Newcastle and 
Swansea over the Great Central and Great Western 
systems ‘will be restored, 



































prominently than Marylebone. Ideas have changed, 
however, and we now see, for the first time, the President 
of the Electrical Contractors’ Association invited to the 
annual dinner of the Incorporated Municipal Electrical 
Association. In Bradford there is an agreement between 
the municipal electricity department and the electrical 
contractors which is working quite smoothly, and, generally 
speaking, the idea is gaining ground in all directions that 
| contractors and municipal electricity supply under- 
takings can work together in harmony. 
| Another and perhaps even more im 


facturers’ Association. 
nature, whereas a few years ago there was open hostility 
between the two. The principle of appointing joint com- 


| mittees to investigate points of dispute has worked such | 
wonders, and has brought the two bodies into such close | 


touch, that the B.E.A.M.A. was asked to contribute a 


| design in relation to thermal efficiency, the first paper 


j read before the Convention by a non-member of the | 


| 1.M.E.A. Mr. I. V. Robinson, a responsible officer of the 
| B.E.A.M.A., was entrusted with the task, and the method 
he adopted was to send round a questionnaire to the 


value, which formed the basis of a thorough exchange of 
| the views of manufacturers and users. An abstract of 
Mr. Robinson’s paper was given in our last issue. 
It may be noted that the conclusions reached in the 
paper coincide very closely with a recently issued report 


ment on the main principles, although there were naturally 
differences of opinion on details. 


representing the B.E.A.M.A. and the I.M.E.A., the former 
representing manufacturers and the latter the large users, 


many differences of opinion in the past. 


testing various turbine blading materials, and practical 
tests of various metals for this purpose will shortly be 
made in turbines in every-day use. Two other papers 
read at the Convention had reference respectively to the 


of tarifis, the authors being Mr. C. A. Gillin, of the Bradford 
Electricity Department, and Mr. J. W. Beauchamp. 

In the course of his presidential address, Mr. T. Roles 
naturally made considerable comment on the position of 
the electrical industry as affected by the Electricity Supply 
Act, 1919, and the Bill of 1920." He expressed regret that 
the financial clauses of the original Bill of 1919 were 
involved in the dispute which resulted in the Government 
withdrawing its proposals with regard to the compulsory 
purchase of all electricity undertakings by district boards. 
Both the matter of finance and compulsory purchase are 
revived in the Bill now before Parliament, and whilst the 
views with regard to compulsory purchase may vary 
somewhat, it is felt that the financial clauses of the 
Bill ought to be pressed forward at all costs. With that 
object in view, a resolution was passed at the annual 
general meeting on June 25th,, calling on the Government 
to pass these financial clauses, even if the compulsory. 
purchase clauses are held up, because it appears that 
schemes for the establishment of joint electricity authori- 





t instance of | 
associated effort is the relations which now exist between | 
the I.M.E.A. and the British Eleetrical and Allied Manu- | 
They are of the most cordial | 


paper to the Convention on the question of power station | 


on behalf of manufacturers of power station plant in| 
America. The discussion at Bradford was also in agree- | 


The value of the appointment of joint committees | 


Again, the I.M.E.A. is represented on the B.E.A.M.A. | 
Research Committee for the purpose of investigating and | 


design of distributing networks and the standardisation | 
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FIG. 17—HACKWORTH’S GEAR OF 1849 


| The resolution, however. did not come from the Council 
| of the Association, but from Councillor Wilfred Turner, 
| Chairman of the Bradford Corporation Electricity Com- 
| mittee, who disclaimed any political motive in bringing it 
| forward, but wished to get on record an acceptance of the 
| principle of public ownership and control of generating 
| stations and main transmission lines, at the same time 
| admitting that it might be necessary to modify it in a 
| few special cases. This he succeeded in obtaining. 

A suggestion arising out of the collaboration with the 
manufacturers, and one due to Mr. I. V. Robinson, of the 
B.E.A.M.A., is that the whole scope of the I.M.E.A. Con- 
vention should be broadened and put on a basis somewhat 
akin to that of the National Electric Light Association 
of America. Whether that can be done is to receive 
consideration. Under the new electricity schemes, which 
will cover company as well as municipal undertakings, 
the basis of membership of the Association must be 
| broadened. Many municipal engineers will receive 
| appointments under the new arrangements, and unless 
something is done to amend the constitution, they must 
cease to be members of the Association, and an important 
| part of the generation and tratismission of electricity in . 
| this country will have no representative association. 

Such engineers could not join an association of com- 


At the other end | members of his Association concerned with this particular panies, so that the alternative would have to be a 


Hence it is 
important that the whole basis of the I.M.E.A. should be 
broadened. It is astonishing that such an important 
body should not have a permanent secretary, neither 
| has it offices. Hitherto the subscription has been a guinea 
| @ year, and the result has been a ridiculously small total 
/income. The basis of subscription has this year been 
changed, and the revenue will be greater for that reason 
in future, but nothing like sufficient when permanent 
offices and staff are engaged. The importance of one 
Association for the electricity supply industry is becoming 
more and more apparent as the work of the Electricity 
Commissioners is developing. 


is seen in the agreement that has been come to in regard | 
to a standard schedule of guarantee and performance of | 
turbo-alternators, concerning which there have been 





Tue railway operating statistics of the Ministry of 
| Transport, issued on June 18th, show that during the four 
weeks ended March 28th the total tonnage again had 
| a slight increase over that for the previous four weeks, 
| that the average length of haul increased nearly one mile, 
| and that the resultant increase in net ton-mile was 1.76 
per cent. The receipts per ton-mile, less cost of collection 
and delivery and excluding Government traffic, work out 
at 1.504d., as against 1.485d. The speed of the freight 
| trains showed, some acceleration, which indicates that 
| traffic is moving more freely, The net ton-miles per 
| engine hour increased by over 2 per cent. 

ANSWERING a question on the 2nd inst., the Parlia- 
mentary Secretary to the Ministry of Munitions said that 
so far as the Disposal Board was concerned, 5600 wagons 
had been sold to the Northern Railway of France, 18,000 
wagons and 260 locomotives to the Belgian Government, 
and a certain quantity, of, which the speaker had no 
particulars, to the Greek Government. Of the above, 
3000 wagons and 35 locomotives. were captured German 
stock. On the 7th inst. Mr. Hope corrected the figure as 
to the number of wagons sold to the Belgian Government. 
It should be, he said, 9250... Mr. Bonar Law, in response 
to a subsequent question, said he would certainly look 
into the suggestion that the Ministry of Transport should 
see the material dealt with for disposal before it was finally 
| sent away. 
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ONK HUNDRED AND FIFTY TON FLOATING CRANE 
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Floating Crane for Australia. 





THE 150-ton floating crane, illustrated by the half-tone 
engravings on this page, has just been supplied to the | 
Australian Navy for use in the Cockatoo Island Dockyard | 
at Sydney by Cowans, Sheldon and Co., Ld., of Carlisle, and | 
is of the same size and type as two supplied to the British 
Admiralty by that firm in 1914, which have been at work 
continuously in various dockyards throughout the war | 
period. 

The construction of the crane differs considerably from 
that of the large floating cranes which have been built by | 
Dutch and German firms, inasmuch as it includes the 
type of roller path and centering device embodied in 
Cowans, Sheldon’s patent designs. In the Continental | 
type the whole of the revolving weight is poised on the | 
top of the centre tower, whereas the English makers only | 
use the tower to centre the structure and carry the | 
unbalanced force, whilst the total dead load is carried | 
direct by a large roller path fixed on the deck of the 
pontoon. 

Quite apart from the saving of structural material 
which this feature involves, and the convenience it offers | 
in erection, it also provides a roller path and rack of 
comparatively large diameter. The stresses caused by 
revolving the load are thus reduced to a minimum, and, 
being subject to comparatively small loads, the wear is | 
reduced to a corresponding extent. The weight of the | 
crane is also distributed over a large area of the pontoon, 
instead of being concentrated at the centre of the crane. 
All the details incorporated in the revolving mechanism. 
are also of ready access. In the illustrations the fixed 
tapered tower can be plainly seen inside the square 
revolving frame. 

The crane under review is capable of lifting, and revolving 
with, a load of 150 tons at 90ft. radius, or 100 tons at 125ft. 
radius, and both these capacities have been tested respec- 
tively with loads of 200 and 133 tons, as shown in the 
engravings, which are reproduced from photographs taken 
during the official trials in Australia. The necessary 
stability for carrying these loads is obtained without the 
use of any moving ballast. It depends on the judgment 
of the driver, and the ponteon has been so proportioned 
as to limit the inclination under any working condition 
to an angle of about four degrees. The crane is provided 
with main and auxiliary lifting motions, the former being 
split up into two 75-ton purchases, which can be worked 
independently if desired. There are also derricking and 
revolving gears, together with a transporter trolley on the 
jib, all of which are driven by electric power at the follow- 
ing speeds :- 











Main lift— 


Hoisting 150 tons at 8ft. per min., both blocks. 


Hoisting 75 tons at 16ft. per min., both blocks. 
Hoisting 75 tons at 8ft. per min., either block. 
Hoisting 37} tons at 16ft. per min., either block. 


Hoisting ermpty hook at 20-25ft. per min., either bloek, 


Auxiliary lift— | 
Hoisting 30 tons at 25ft. per min, | 
Hoisting 15 tons at 50ft. per min. 

Hoisting empty hook at 60—70ft. per min. 
Jigger hoist and traverse— 
Hoisting 10 tons at 40ft. per min. 
Hoisting 5 tons at 50—60ft. per min. (by acceleration). 
Traversing 10 tons at 60ft. per min. 
Traversing 5 tons at 80-90ft.-per min. 


| 


Derricking— 
Derricking 150 tons full range in 20 min. 
Derricking 30 tons full range in 7$ min. 
Slewing— 
Slewing 150 tons. One complete revolution in 8 min. 


The 10-ton trolley, or jigger hoist, which is arranged | 


to travel along the underside of the jib when it is at the ' power-generating plant on the pontoon also enables the ' requirements, it is 


| an Ordinary dockside crane of 30 or 40 tons capacity. 


by a steam-driven dynamo, which, together with the 


maximum radius, has been found most economical in 
working, because the light loads, which always form a 
large part of the work, can be lifted and transported from 
the pontoon deck without the loss of time occasioned by 
derricking the crane jib. The ease and speed with which 
a large quantity of light loads can be dealt with by this 
means is surprising in view of the large size of the crane, 
and it is noteworthy that the power required to revolve 
the crane is very small indeed, being, in fact, no more 
than is generally required for the same operation of 








current to be taken from the crane when earrying out 
salvage operations or work of a similar nature. 

The electric control apparatus for the main 
motors is of the contactor type, specially designed to 
enable the two motors to be worked at relatively the 
same speed under any conditions of loading between full 
load on one hook and no load on the other, or equal loads 
on both hooks. 

The derricking motion of the jib is operated by means 
of two large steel screws, which are connected to a heavy 


hoisting 




















TESTING CRANE WITH 133 


The power for driving the various motions is provided 





boiler and all auxiliary machinery, is carried in the pon- | 
too. Arrangements are, however, also made to enable | 
the crane to be worked off a shore supply, when desired, | 
by means of a flexible cable. This arrangement is a great | 
convenience, as, quite apart from the advantage obtained 

in enabling the crane to be driven from the shore for short | 
periods without’ raising steam, the provision of a large 








TONS AT 125-FEET RADIUS 


steel crosshead, and driven from two motors through a 
train of steel machine-cut gearing. The crosshead, !n 
turn, is connected with the heel of ‘the jib by the heavy 
steel links, which stand out: plainly. in; all of the illus- 
trations. "The main lifting gear, and the 30-ton auxiliary 
purchase which is provided at. the end of ‘the jib, together 
with the trolley,- lifting ‘and traversing gears are all 
situated in the house at the back of the crane, as shown 
in the illustrations. The revolving gear is situated in the 
pontoon, and in order to comply with the usual Admiralty 
arranged in duplicate so that in the 
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event of an accident to one set of gear, the crane can be 
revolved without loss of time by the other. A large steel 
chamber is provided beneath the machinery to carry the 
necessary fixed ballast. The operator’s cabin is situated 
in the front of the crane, just beneath the jib foot-pins 
at which high elevation the operator has an unimpeded 
view of the space commanded by the crane. The operator’s 
cabin contains all the necessary switchgear and control 
apparatus for working the entire crane, together with the 
various instruments, and other details which form part 
of a floating crane installation. 

The entire strueture of the crane is built of steel, and 
was designed with special care in order to provide for the 
complex forces to which this type of crane is subjected. At 
the same time the weight has been reduced as far as 
possible, and the centre of gravity kept low in order to 
reduce the transverse moment between the water and the 
pontoon as much as possible. The pontoon is 176ft. long, 
constructed entirely of steel, and is divided into a number 
of water-tight compartments. by means of longitudinal 
and traverse bulkheads. Tue construction of the framing 
beneath the crane is so designed as to distribute thoroughly 
the forces to which this part of the structure is subjected. 
The pontoon has the usual deck equipment of winches, 
windlass, &c., and is reinforced over a large area at the 
bow end in order to provide accommodation for storing 
the deck loads, which can be conveyed by the crane from 
one site to another. A complete electric light installation 
is provided for both the crane and pontoon, and is supplied 
by an independent engine and dynamo. 

The pontoon was built and launched complete by the 
Cockatoo Island Dockyard engineers. from the materials 
and working drawings which were supplied by Charles 
Rennoldson’s, of South Shields. The crane work was 
finished complete in this country by the makers, and, 
after delivery in Sydney, was erected by the Dockyard 
engineers under the supervision of the makers. The steam 
generators were supplied by the British Westinghouse 
Company, while the various motors for driving the crane 
were obtained from Siemens Bros., and the control gear 
from the British-Thomson-Houston Company, 

The crane was thoroughly tested without any defects 
being found, and all the specified speeds were obtained 
without overload to the motors. The inclinations of the 
pontoon were also found to be exactly in accordance with 
the designer’s calculations, 








The Organisation of Payment by 
Results. 


In the last lecture of the course arranged by the Institute 
of Industrial Administration, given at the Central Hall, 
Westminster, on Tuesday, June 22nd, 1920, Mr. J. E. 
Powell stated that the adjustment of job rates constituted 
one of the difficulties with which systems of payment by 
results were faced. In pre-war days, under the piecework 
system, the arbitrary adjustment of job rates was more or 
less tacitly recognised, although in a diminishing measure, 
while where engineering premium systems were eoncerned 
a guarantee was made under the Carlisle agreement of 
1902 that job rates once established should not be altered 
unless the methods were changed. 

Under the Munitions of War Act, 1915, the arbitrary 
adjustment or cutting of job rates was definitely forbidden, 
and the piecework system was thus brought into line with 
the premium system. There was a suspicion, however, 
that while existing job rates might not actually be cut, 
new jobs were given rates which, comparatively speaking, 
were lower than those previously given for similar jobs, 
although it was at the same time admitted that these 
lower rates in themselves might be sufficient to make 
possible the stipulated earnings of time and a quarter or 
time and a third, as the case might be 

The lecturer said this statement probably accu- 
rately represented the general position, and while it 
indicated that there was a difference between job rates 
for similar work at different periods, it also reflected at 
the same time the difference between the output obtained 
at those equivalent periods, bringing the question back 
to one of organisation on the part of the firm and possibly 
willingness to produce on the part of the workers. 

If complete and detailed records of operations and 
detailed estimates existed, it would be found that com- 
plaints regarding job rates could be more satisfactorily 
diseussed because of the tangibility of those records, 
thus tending to remove the question from the realm of 
personal opinion to that of practical test. There was 
every reason why an estimate for a job rate should be in 
such a form that it could be discussed in detail with the 
workman concerned, thus engendering a confidence which 
was desirable and would do much good. The accuracy 
of the data used which would form the basis of estimates, 
thus becoming proved and accepted by the workers, 
should not only remove the need for some of the com- 
plaints which pe ae otherwise be made, but would put the 
whole question of output on a firmer basis, 

Where, owing to alterations of methods, job rates re- 
quired adjustment, the rate for the new method should 
be so fixed that the opportunities offered for earning extra 
pay would be-as good as those afforded by the rate for 
the original method. If that principle, said the lecturer, 
had been more widely observed, much of the suspicion 
with which changes of methods were regardéd by the 
workers would have been ayoided, to the advantages of 
payment by results. 

Generally speaking, more particularly in normal times, 
it would be found that an undue number of complaints 
from workers regarding job rates would reflect a faulty 
basis for fixing rates quite as much as it would a desire, on 
the part of the workers, to obtain enhanced rates, 


. 








In a recent announcement on port congestion if was 
stated by the Ministry of Transport that satisfactory 
reports as to the supply of railway wagons had ‘been 
received from all. the principal, ports except Bristol and 
Hull, where a temporary shortage existed. The Ministry 
now states that this shortage has been remedied and ti 
the wagon supply at these ports is now sufficient, to meet 
current requirements, ule 





Provinciat Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Staffordshire’s Commanding Iron Situation. 


For the time being business has slowed down. 
Uncertainty prevails both among buyers and sellers, and 
both are inclined to wait the course of events. A consider- 
able amount of business is in suspense. Some part of the 
indisposition of consumers and merchants to buy is 
attributed to seasonal influences, but such influences 
would have little weight were it not for the prevailing 
belief that the present high prices will fall. The best that 
can be hoped for is that the readjustment may be gradual 
and that a stable basis may be found without violent 
dislocations. Prices for finished iron are unchanged, but 
makers are able to command the premiums prevailing for 
some time past over the basis quotations. South Stafford- 
shire is still the main source of supply for finished iron the 
kingdom over, a circumstance which places ironmasters 
here in a commanding situation. Other districts have 
devoted themselves mainly to developing the ‘steel trade, 
to the neglect of the older rolled iron business. But in 
South Staffordshire this has not occurred, and the district 
is now reaping the reward of its often reiterated faith in 
the continuity of the historie industry that gave Stafford- 
shire its foundation prosperity and likewise secured for it 
an enviable name wherever in the world rolled iron of high 
quality, either in the form of bars, hoops, sheets, plates, or 
strips, was needed. That unchallenged reputation is 
maintained to-day. The prevailing reaction against high 
prices is most apparent in connection with forward buying, 
but the imperative demand for supplies on the one side 
and the holding off tactics of consumers on the other is 
leading to great irregularities of prices. Bar iron makers 
still have well-filled order books and require a premium 
on good second-class iron. Makers of nut and bolt qualities 
have so many inquiries that they can afford to accept only 
such ‘specifications as suit their programmes. Stafford- 
shire marked bars remain at £33 10s. per ton; “‘ Crown” 
bars, £30 10s.; and strip iron, £32 per ton. The output of 
puddled iron continues far below the current requirements 
of the market, and the summer weather is held responsible 
for recent slackness in deliveries. Selling rates are still 
at the great level of £24 per ton, and puddled billets are 
£24 5s. per ton. 


Drop in Galvanised Steel Prices. 


Owing to the fall in prices of spelter, which is 
participating in the general decline on the metal market. 
galvanised sheets can be had at the reduced price of £55 
per ton for 24 W.G. material delivered f.o.b. at Liverpool or 
equal distanced outports. Special sales, it is reported, have 
been made at as low a price as £53 per ton. In addition 
to the ease in the spelter market, there has been a sharp 
fall in steel sheet bars, which has helped galvanised sheet 
consumers. Bars are now offered down to £24, if not 
indeed in some cases less. Supplies are also increasing. 
Simultaneously with this easier situation in respect of raw 
materials, it has been found possible to increase the out- 
turn at the sheet mills, and there is a lull in new overseas 
business. Makers believe, however, that the lull in export 
demand is only temporary, and I fancy they are likely to 
prove right. 


Deficient Labour at the Ironworks. 


Staffordshire ironmasters are more than ever dis- 
satisfied with the eight-hours system. It is complained 
that so far from improving the tonnage per hour, as was 
predicted when the system was brought into operation, 
the pro rata output has fallen off, chiefly because the 
puddling system is not readily amenable to fixed time 
working. It is becoming increasingly common to omit 
the last “heat ’’ of the day at the furnaces because of 
insufficient time to complete its production. At the blast- 
furnaces at date numerous complaints of neglect of work 
are heard. The evil is especially prevalent among the 
younger men, who occasionally desert their posts during 
the week-end. In one case recently it was impossible to 
continue production and the furnace had to be damped 
down. 


Irregular Pig Iron Prices. 


Up to the present the Staffordshire smelters 
have, happily, not followed the example of Derby- 
shire by putting up prices, Yet they report them- 
selves very well off for orders. Here and_ there 
Northamptonshire furnaces, taking their cue from Derby- 
shire, quote 5s. advance., As an.evidence of the great 
irregularity in prices now existing, 1 may mention that even 
in similar brands of pigs market differences may be found 
to-day of as much as £1 per ton. This, of course, is a 
state of things to which an end should be smartly put. 
Current open market quotations are as here :—South 
Staffordshire part-mine, 242s. 6d.; No. 3 foundry, .250s.; 
cold blast, 365s.; Northamptonshire forge, 230s.; No. 3 
foundry, 235s.; No. 2, 237s. 6d.; No, 1, 240s; Derby- 
shire gray forge, 245s.; No. 4 foundry, 250s.; No. 3. 
252s. 6d.; No. 2, 257s, 6d.; No.1, 262s.:6d. There is.a 
strong demand still for basic.iron at 265s. The South 
Wales mills especially are good buyers,.and under this eager 
demand, quotations have in some, cases stiffened up to 
270s. An item affecting, the pig iron market. just now 
which should not be entirely overlooked is that furnace 
owners are warned that limestone will be dearer next 
month, Another factor, which should not be forgotten in 
gauging the probabilities, though not having so much 
concern for the Midlands as for the North-East Coast and 
some other of the iron districts on the seaboard, is that 
exports of pig iron have been further curtailed. ., They 
amount now to less than two-thirds ofjthe pre-war volume, 





Steel to be Cheaper in the Autumn. 


Belgian steel semi-manufactured sheet bars are, 
it is learned in Birmingham, being offered at British ports 
at £25 per ton and have been sold rather freely. This has 
brought down the value of Welsh bars recently selling freely 
in Birmingham at £30 per ton very considerably. It is 
believed that more will be heard of Belgian competition 
in the future now that the steel works in that country are 
getting into going order, and there is an increasing anxiety 
there to re-open trade with Great Britain. America is 
offering a good deal of business for the autumn, although 
traffic congestion and labour difficulties are a serious 
obstacle to United States production at present. Some 
American finished steel bars from jin. up to 3in. sizes have 
sold this week at £30 per ton f.o.b. for July delivery. In 
view, however, of the numerous recent disappointments 
in the past attending American offers to sell, most of the 
Birmingham merchants declare they will not place further 
orders until they are able to assure their customers that 
the material is actually in course of shipment from the 
other side. Another reason which makes Birmingham 
middlemen “hang off” is that the American price of 
£30 f.0.b., when incidentals are considered, presents no 
great advantage over the home price of £33 per ton. Some 
merchants have failed to obtain quotations during the 
past week either for billets, slabs, or other material from 
British works, but there are reports of sales of billets at 
about £25 to £26 per ton, a figure somewhat below recent 
quotations. Rolled steel prices are :—Hoops, £36 10s.; 
angles, £23; tees, £24; joists, £23; bridge and tank 
plates, Zin. and upwards, £24 5s.; boiler plates, £27 10s., 
at makers’ works, There is a determined abstention from 
forward buying, notwithstanding the large amount of 
work in sight, which has to some extent undermined 
confidence. The steel production of the country is steadily 
increasing, and no doubt is entertained that material will 
be cheaper in the coming months of the autumn. 


The Engineers’ Wages Claim. 

Master engineers here have followed with an even 
unusual.amount of care the proceedings in London of the 
Industrial Court to consider the claim of the engineers for 
an advance of 6d. per hour and a proportionate increase 
to pieceworkers. As I pointed out in this letter last week, 
the present high costs of production resulting from already 
excessive wages and transport charges and iron and steel 
prices have become a most serious matter. Equally grave 
is the continued policy of the operatives of restriction of 
output. The only possible basis of successful trading in 
the engineering industry to-day is the fullest attainable 
output. This aspect of the engineering problem obtained 
forcible ventilation at the employers’ hands at the London 
proceedings. I may say that in no part of the kingdom does 
this aspect of the masters’ case receive more support than 
in the Birmingham district. Another matter of intimate 
bearing upon the men’s application for a further wage 
increase is the serious economic problem presented by the 
enormous rise in the value of stock at engineering esta- 
blishments to-day compared with pre-war values. More and 
yet more capital is ever needed to finance business, and 
with the banks markedly tightening the reins the 
position of engineering concerns is becoming increasingly 
difficult. Unfortunately for industry, however, the men 
seem to care nothing for the position. An award affecting 
women workers in engineering shops in Birmingham and 
district, issued by the Industrial Council, has just been . 
promulgated. The Court decided that women eighteen 
years of age and over shall receive as from the pay-day 
immediately following December 22nd, 1919, an advance 
of 3s, 6d. per full ordinary week, which shall be taken into 
account in the calculation for payment of overtime. The 
decision does not apply to women employed in any trade 
the wages payable in which are regulated by an Order made 
by the Ministry of Labour under the Trades Board Act. 


Transport Difficulties in North Staffordshire. 


Serious complaints are heard of the continued 
inadequacy of the railways to the needs of trade. It is 
declared that the difficulties inherent in the situation are 
being needlessly aggravated by the clumsy system of traffic 
control. In their efforts to escape from the present trans- 
port impasse some of the manufacturers in the Potteries 
are motoring their goods to the ships’ sides at Liverpool 
and Manchester. Others are seeking a fresh outlet to the 
coast through the chain of waterways which connects them 
with the Bristol Channel. This latter is a slow and expen- 
sive journey, but consignors state that anything is prefer- 
able to the railways in their present congested state. 








SHEFFIELD. 


(From our own Correspondent.) 


How Production Ccsts Have Risen. 


THE works of Ruston and Hornsby’s are such 
close neighbours of Sheffield that anything which concerns 
the one interests the other: therefore what Colonel J. 8 
Ruston, chairman of the Lincoln company, which now 
combines three well-known businesses—Ruston, Proctor 
and Co., Hornsby and Sons,. and Ransomes, Sims and 
Jefferies—said at the: shareholders’ meeting this week is 
of special importance to this district where, indeed, 
Colonel Ruston’s words find the fullest endorsement. 
Reviewing the industrial situation which has led to the 
reduction of the dividend from 8 per cent., and higher in 
previous years, to 5 per cent. only, he said wages had so 
advanced that, calculated on an hourly basis, they are 
now from two to four times the pre-war rates for the same 
kind.of work. Materials have advanced to a still greater 
extent. Coal is'two and a-half times its pre-war price, 
coke two and three-quarter times, pig iron four to five 
times, steel bars and plates four and a-quarter times, for- 
gings four times, and boiler tubes six and a-half times. 
The reduction in working hours has also had its effect, and 
with the same working effort the output of the same kind of 
work is to-day 18 per cent. less. and as about 40 per cent. 
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of the establishment charges cannot be reduced, whatever 
number of hours are worked, the effect is to increase those 
charges and reduce the profit correspondingly. . The 
prices the company has to charge, added Colonel Ruston 
were so high that in certain lines their American com- 
petitors could, and did, sell at lower prices than Rustons 
could take, and under the present uncertainty offers which 
at other times could be safely made had to be hedged with 
safeguards to provide for contingent increases a course 
which might, and did, preclude business. 


Will Labour Please Note ? 


Colonel Ruston also referred to Australia’s 
endeavours to become less dependent upon the home 
country for steel products, but said the most serious 
impediment to trade was due to labour difficulties. 
Through the moulders’ strike alone the output of Rustons 
works was reduced to two-thirds of what would otherwise 
have been obtained. He explained that out of capital 
available a certain proportion must be allocated to the 
purchaso of materials and to wages for the stocks and work 
in progress. Therefore when a rise in the cost of materials 
took place the purchases had to be reduced to be com- 
mensurate with the capital available for the purpose. 
Similarly, when a rise in wages took place, if no more 
working capital could be allocated to cover such advance, 
it followed, unfortunately, that the number of workpeople 
must be reduced forthwith. It really, therefore, came to 
this: that every further increase in the cost of production 
would necessitate a reduction, of output and therefore in 
the amount of available employment. A limit had been 
reached, concluded the chairman, to the disposition of the 
publie to subscribe when asked for further capital, and 
the banks were not in a position to give more than tempo- 
rary assistance. All businesses similar to Rustons were 
suffering in the same way, and they feared very greatly 
that the trade of the country would receive an enormous 
setback. The granting of further demands which were now 
before the employers would simply react. and defeat the 
very purpose for which they were designed. Only maxi- 
mum production at the cheapest possible cost could save 
the country from a disastrous experience in which the 
workers would suffer most. Thus the head of the Ruston 
and Hornsby combine expresses his considered opinion, 
and I have not the slightest hesitation in saying that it is 
an opinion shared unreservedly by most of the iron and 
steel firms in Yorkshire and Derbyshire. Labour, of course, 
has its problems, and one can quite understand that the 
rise, instead of fall, in the cost of so many articles of food 
and commodities, in tram fares, railway rates, and the 
postal services all make it increasingly difficult to live ; 
but labour’s own incessant demands are chiefly responsible 
for this trying position, and certainly, from a trade point 
of view, they are baulking the nation of the splendid 
opportunities, which were actually within its grasp, of 
entering and permanently securing rich new markets over- 
seas, as well as of retaining a larger share of the home and 
colonial markets. 


Colliery Owners’ Perplexities. 


Almost all the companies, as their meetings of 
shareholders are held, are deploring the conditions by which 
they are opposed. The Dinnington Main and Maltby 
Main, two allied collieries of the Sheepbridge group, held 
their annual meetings here this week, when the chairman, 
Mr. M. Deacon, said the mines had been worked during the 
year under the greatest difficulty. The collieries had been 
managed to a large extent by the Government, large 
advances in wages had been given to the men without any 
consultation with the owners, and control of sales had been 
taken out of the management’s hands. Before that state 
of things existed the company sent a large proportion of the 
coal used for Atlantic bunkering purposes to Liverpool, 
but that had now been stopped, and Liverpool shipowners 
were paying twice as much for coal from South Wales as 
they would have had to pay to Dinnington. If they could 
have sent coal to Liverpool the company could have shown 
better results—though that did not matter much, because 
the Government was still taking 95 per cent. of the excess 
over pre-war profits. The wages of the men were now 
163 per cent. over the 1911 basis and cost £284,000 per 
annum more than in 1911. Referring to the district com- 
mittees it was proposed to set up under the new Mines Bill, 
Mr. Deacon asked how, with such a prospect, could they 
expect to manage their pits. It would be impossible for 
the directors to have any control at all, except from some 
slight persuasion they might be able to exert on the com- 
mittees. It would rob the people who were most interested 
in the management of any definite voice regarding the pits 
they owned. The matter was most deplorable, because it 
would mean that under such a régime nothing could 
possibly happen but delay, increased cost, lack of economy 
—and the public in the end would have to pay. One might 
continue in this strain indefinitely, for complaints are 
arising on all hands ; but let me turn to more encouraging 
subjects. 


Important Developments. 


Davy Bros., Limited, the engineers who carried 
out the contract for the erection of the Morgan continuous 
wire rod rolling mills at Templeborough and who are now 
engaged on two merchant bar and strip mills, &c., for 
United Strip and Bar Mills, Limited, also at Temple- 
borough, have entered into an agreement with the Morgan 
Construction Company, of America, giving the Sheffield 
firm the right to manufacture the Morgan continuous 
rolling mill plant not only in this country, but in several 
other countries. On the other hand, Davys have conceded 
to the United Engineering and Foundry Company, of 
Pittsburgh, a licence to manufacture and sell, on royalty 
the “Davy” patented presses and shears within the’ 
United States and Canada. The directors hope 
to have the new works at Darnall in partial operation by 
the end of the current financial year, and the announcement 
is made that Sir’ W. H. Ellis, one of the joint managing 
directors of John Brown and Co., has been’ appointed 
chairman of Davy Bros., in succession to Mr. Robert 
Eddison, who has resigned. Another interesting point is 
that the directors have appointed a board of management, 
consisting of the various hoads of departments, ‘The 





reference to Templeborough reminds me that the chair- 
man of the Sheffield Steel, Products, Limited, Mr. A. H, 
Wild, and a fellow director, Sir J. H. Stewart, are named 
as the first directors of Amalgamated Stampers, Limited, 
a new £600,000 company that has just been registered to 
take over a Birmingham business of drop forging and 
stamping. The acquisition by Mr. W. M. Gillott, on 
behalf of Marple and Gillott, the Sheffield iron 
and steel merchanis, from Thomas Butlin and Co., 
Limited, -of the Wellingborough Ironworks, _blast- 
furnaces, and Northampton Direct ‘Casting Company, at 
a sum said to run into six figures, is another event 
of importance to this district. Then a strong local 
interest attaches to the flotation of Sand, Glass and 
Foundry Materials (Amalgamated), Limited, with a 
capital of £300,000. This is a combination of seven busi- 
nesses, viz., High Silica Sand Company, Hultons Ambo, 
Yorks ; T. H. Lion and Partner, South Cove, Hull ; Don- 
caster Sand and Pebble Company ; Barnby Dun Sand and 
Gravel Company, Doncaster; F. G. Foster and Co., 
Limited, Selby; Lockwood, Blagden and Crawshaw, 
Limited, Kiveton Park ; Yorkshire Refractories Company, 
Limited, Bawtry ; and Walker and Crawshaw, Limited, 
Conisborough. The company has been formed to acquire 
@ group of mineral deposits in great demand in the glass, 
iron, steel, and building trades, the deposits having boen 
inspected and reported on by Professor Fearnsides and 
Professor Boswell, of the Sheffield and Liverpool Uni- 
versities respectively. The directors of the Stanton Iron- 
works, Limited, have secured for the United Kingdom and 
certam other countries an exclusive licence from the 
International De Lavaud Manufacturing Corporation, 
Limited, for the manufacture of iron pipes through the 
application of centrifugal force, and a licence from the 
Hume Pipe and Concrete Construction Company, Limited, 
for the manufacture of concrete pipes and other concrete 
articles in the United Kingdom. The necessary works to 
manufacture these pipes are being erected at Stanton, and 
the company has acquired the blast-furnace and foundry 
business of the Riddings Ironworks, near Sheffield, from 
James Oakes and Co. Ruston and Hornsbys, I sees 
whose. new foundries are now in production, have pur- 
chased the old-established Wellington Foundry from 
T. and W. Bradley, of Newark. 


General Conditions. 

The lull in the storm of overseas offers of business 
and inquiries is perhaps rather more pronounced, for which 
reason some of the manufacturers are feeling a little 
anxious as to what this new feature of the trade situation 
may portend. It is, however, the future rather than the 
present about which they are chiefly concerned, for most 
manufacturers still have large numbers of unfilled orders. 
Buyers at home and abroad appear to be entertaining the 
view that prices will break, though it seems clear that, for 
the present at all events, the only difference will be in the 
matter of premiums. These may be pared down consider- 
abiy, but it is scarcely likely that any change in base quota- 
tions will be made for some time yet, unless in an upward 
direction. The problem at the moment is the continued 
restricted supply of pig iron, and a solution must be found 
before anything like a break can occur. Makers of steel 
have very full order books and the foundries and rolling 
mills are running at utmost capacity. There is a well- 
sustained demand for small tools, saws and files, and 
although railway steel and rolling stock departments are 
fairly well employed, it is more on overseas than home 
account, the home systems being slow in placing important 
contracts which are bound to be given out sooner or later. 
The Leeds Forge Company, Limited, I understand, has 
secured a large contract from the Wagon Leits Company, 
including the construction of forty steel bogie coaches, 
and running, it is reported, to half a million sterling alto- 
gether. The cutlery industry is very busy, though the 
pressure is not quite so strong, and the silver and electro- 
plating trade is feeling the French prohibition of such 
imports except under licence. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE iron and steel markets in Manchester do 
not yet feel the influence of the coming reaction to any 
considerable extent, in spite of the fact that evidence is 
accumulating to show that the post-war boom is coming 
to an end. It is not always wise to look back for fifty 
years, but those who remember the great iron trade boom 
which succeeded the Franco-German War will know that 
it lasted a little over two years, and was succeeded by 
one of the lowest slumps that the trade has ever known. 
The rise in prices at the very top of the boom was nothing 
approaching the rise we have seen on this occasion, but 
the period of depression lasted for six years; and it was 
during that period that Cleveland pig iron was made and 
sold for less than 30s. per ton. It is well to recall these 
things at a time like the present, and to remember that 
what has occurred in the past may occur in the future. 


Metals. 


The continued weakness of the copper market 
has-a considerable effect on the ternper of the consumer, 
and there has been very little new buying lately in the 
Manchester district. Standard copper prices are again 
getting towards £80 per ton, and this is distinctly a pre- 
war price, although copper has, in times of depression, 
been lower. The point is that, all expenses’ being increased 
from 150 to 200 per cent., copper ¢annot be produced 
now at pre-war prices, and it is a standing proof of the 
fact that cost of production alone cannot keep up the 
price. There have been some feeble reductions in copper 
sheets and tubes, and in manufactured brass, but they 
do not correspond with the fall in copper, and indeed the 
present prices exacted for these manufactures depend 
upon monopoly and not upon market conditions. It is 


« 





difficult to believe that the price of standard copper can 
now reeéde much further, and there are quite a number of 
men in the trade who anticipate a prompt revival] but 
it seems probable that the general condition of the indus. 
trial world must become better before the reaction in 
copper arrives. Great difficulties, both financial and 
political, stand in the way of commercial development 
and with regard to the latter there appears to be no ability, 
to meet them. The market for tin, after having abies, 
some recovery of strength, has been quiet again and rather 
inclined to come down, The recovery of silver from 
444d. per oz. to 52d. naturally affected the Easter, sellers 
of tin, but this sharp reaction in silver seems now to be 
over, and if that be so tin at present prices is quite high 
enough. It will not do to maintain that tin is cheap at 
anything over £200 per ton, while silver keeps at a mox lerate 
rate. So far as the engineering demand for tin is con. 
cerned, this cannot fail'to be affected by the large quantity 
of gun-metal on the market and the comparatively low 
prices at which it is offered. In the Manchester district 
makers are offering only £75 per ton for good gun-metal 
and although, of course, they do not sell at this price, 
they can supply the metal at a rate enormously below what 
it would cost to make the mixture from new metal. [y 
regard to lead and spelter there is at present little sign of a 
permanent revival, but in these two cases the prices obtain. 
able are probably much nearer the actual cost of produc- 
tion than they have been for a very long while. On the 
whole, costs have been moving upwards, while prices 
have been coming down, and this is particularly the case 
in regard to lead. The price of lead in February last 
reached £52 10s. per ton, and it has since been at £3], 
Can anyone tell us what essential difference has occurred 
in the general situation. A fair normal price for lead 
before 1914 ranged from £11 to £13 per ton, and with 
present costs the price might reasonably be twice to two 
and a-half times that figure. 


Pig Iron. 
One cannot find any definite change yet in the 
foundry iron market here. The same prices are quoted 
and the same remarkable differences exist between them. 


Scotch iron keeps very scarce, but when it is available 
the prices here are less unreasonable than for common 
iron. From £13 2s. 6d. to £13 10s. seems to be the usual 
idea of price for common foundry pig, with Scotch about 
10s. higher. Most sellers keep to the plan of stipulating 
that any increase in price before delivery will have to 
be paid by the consumer: but it is quite time this stipu- 
lation was abandoned, for it may be doubted whether 
any such one-sided arrangement is good in law, and cer- 
tainly if there should be a fall in prices consumers would 
claim a corresponding relief, no matter how the contract 
was worded. It will be better to get back as soon as 
possible to the good old-fashioned plan of selling at an 
absolutely fixed price, and to throw all these war clauses 
on the serap heap. 


Finished Material. 

There is no actual change in prices, but there 
is a feeling of restlessness which may end in a yeneral 
protest against paying these very high figures. At present 
the works are full of orders, but it is doubtful whether 


new business is being booked so fast as old business is 
being executed. 


Scrap. 


Dealers here maintain that there is no change in 
the market for scrap iron and steel, but it is questionable 
whether they are now buying ahead quite so freely or 
offering such high prices. Best textile foundry scrap is 
quoted at £11 15s. to £12 per ton, and good machinery 
serap at £11 to £11 58., but one is not sure that the demand 
is now so good as it was a week or two ago. Lancashire 
consumers of heavy wrought scrap offer £11 5s. delivered 
for it, but they may easily continue to do this even if the 
general market becomes much easier. It is reported that 
heavy steel melting scrap is not quite so strong as it was, 
and certainly Sheffield is not now so eager a buyer at £11 
per ton. We are now probably on the eve of a change in 
the situation, and all that can be wished is that it may come 
very slowly. 


Barrow-1n-Furness, Thursday. 
Hematites. 

There is a busy state of affairs industrially in 
the hematite pig iron trade, and at all the works in North 
Lancashire and Cumberland a good solid output of iron is 
being maintained. Makers are fixed up with orders that 
will keep them busy for a yery long time without seeking 
new business. New trade, in fact, at the present time 
needs no seeking for, with requirements heavy all round, 
consumers are pressing for full deliveries of metal. There 
has been no expansion in operations, nor are any furnaces 
likely to go into blast in the immediate future, Prices 
are firm, with parcels of mixed numbers of Bessemer iron 
at £15 per ton net f.o.t., special brands being at £16 to 
£16 10s. per ton net f.o.t. The demand for charcoal blast 
iron is brisk. 


Iron Ore. 


The demand for hematite iron ore is excep- 
tionally full, and the position remains unchanged, with 
local smelters using nearly thé whole of the ore raised. 
At the same time foreign ores are being used throughout 
the district. ' Prices are steady, with native ores at 52s. 6d. 
to 56s. per ton net at mines, and Spanish or North African 
ores are at 57s. 6d. per ton delivered to West Coast fur- 
naces. 


Steel. 


The ‘steel trade is actively employed in most of 


the: departments. Railroad material has been extensively 


rolled at Workington, and at Barrow the mills are well 
employéd on a variety of sections of steel. The foundries 
are also busy on heavy shipbuilding castings, &e. The 
general demand for steel is’ active,’ and prices are firm at 
the recent advances. Heavy rails are at £24 5s. to £25 5s, 
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per ton, with light sections at £26 10s, to £27 5s. per ton. 
Billets are 8 y at £28 per ton. The demand for hoops 
is well maintained. There is nothing being done here in 
ship or boiler plates. The former are at £25 10s., and the 
jatter at £31 per ton. 


Shipbuilding and Engineering. 

These trades are, on the whole, pretty well 
employed, although there is slackness in some of the 
engineering departments, and ‘the men. aré'on short’ time 
in one or two of the shops, There is a considerable amount 
of locomotive building going on at Barrow. 


Fuel. 


The demand for steam coal is brisk at 43s: per 
ton delivered, with house coal at 42s. 6d. to 57s. 6d. per 
ton delivered. For coke the request is strong, and East 
Coast qualities are at 72s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
+ (From our own Correapondent.) 


The Industrial Position. 


At the present time the position of this district 
industrially is exceptionally strong, and the works generally 
are briskly employed. The future, however, is much too 
obscure to be comfortable. The great hopes entertained 
in regard to an 6normously increased export trade have 
certainly not yet been realised. Trade has been freed 
from many of the fetters of war-time restrictions, but 
the difficulties which confront manufacturers have tended 
rather to increase in the post-war period, and to-day 
though twenty months have elapsed since hostilities 
ceased, We, are still unable to trade with the same freedom 
as we knew it before the war. In every direction output 
is limited and demand far outstrips supply, even on home 
account. All this necessitates a ruthless use of the pruning 
knife in: regard to. export trade. In pig-iron, and. steel 
alone the amount of foreign business that has to be turned 
down is enormous, simply owing to the fact that the output 
is just sufficient to meet home requirements. ‘Thus 
foreign iron and steel competitors are presented with an 
opening of which they are endeavouring to take the 
fullest advantage. This week American steel makers are 
reported to. be offering large tonnages of semi-steel hars 
and. plates, not only in England, but on the Continent, at 
prices much below the British quotations, and it is sta'ed 
that some large o-ders have been placed, delivery bemg 
promised in July. This compet:tion, together. with some 
cancellations of orders, has somewhat weakened the 
position of the British manufac urers, and it is understood 
that in some instances the premiums asked on basis ‘prices 
are being modified.'' There is, however, little prospect 
of the basis quotations’ dropping, because the tend ney 
of working costs is still in an upward direction. In the 
northern coal trade overseas business is more or less 
suspended, and very great uncertainty prevails respecting 
the future of the export trade. Some merchants are 
turning their attention elsewhere for supplies for their 
overseas customers. Not only. America, but Australia 
is being tapped for coals, 

Cleveland Iron Trade. 

Business in the Cleveland pig-iron trade con- 
tinues to be governed by the extent of the supplies, which 
are still inadequate to meet the pressing demand both on 
home and foreign account. The shortage of Cleveland 
iron, in fact, tends to become more and more pronounced, 
and it is becoming very difficult to obtain supplies even 
to cover prompt bhi aha The closing down of the 
furnaces at the Tees Bridge I onworks is a serious set-back 
to the trade, just at a moment when the need for an 
expanded output was most pressing. As a good deal of the 
output of these furnaces usually came on to the open 
market, their inactivity will further reduce the already 
seriously limited supplies. In the circumstances there 
seems no alternative to the severe rationing of all home 
consumers and the continuance of the embargo on exports. 
All ‘that can be done is to distribute as, equitably as 
possible the small disposable surplus, and it will occasion 
no surprise if the allocations to Scotland—reduced by 
50 per cent. a month ago—undergo a further cut during 
the month of July. It is definitely announced that makers 
have decided not to make any change in the price, so 
that Cleveland pig-iron can still remain the cheapest in 
the country. Undoubtedly a good deal more could be 
realised in a free market, but producers have: firmly 
rejected all tempting offers from abroad, and are adhering 
loyally to the agreement to regard 217s. 6d. per ton as the 
maximum for No. 3 Cleveland G.M.B., and 230s. for No. 1. 
Ofcourse, all the lower qualities command the full maxi- 
mum of 217s. 6d.,.and, buyers are glad to take the iron 
irrespective of quality. There are no quotations for 
export, even to the Allies. 


Hematite Pig Iron 


There is rey age no change in the East Coast 
hematite pig iron trade. © home quotation for mixed 
numbers. still remains at 260s., as against 265s. to the 
Allies, but there is very little iron indeed that can. be 
spared for shipment, and makers are, in fact, pretty 
fully book<-d up with home contracts.’ Deliveries reeently 
have been on ‘a better scale, and some of the arrears 
have been overtaken. 


Iron-making Materials. ~ 


Business in the foreign ore trade is still singularly 
quiet. After the prolonged lull sellors would now be’ glad 
to do business, but consumers are inclined to continiie 
their waiting policy. Freights continue to fall, and Rubio 
ore is now about, 58s. c.i.f. to the Tees, The coke supply 
now s:ems adequate for the needs of the furnaces, but 
there is no weakening in the price, furnace kinds’ being 
628. 9d. et the ovens. 


. 





Finished Iron and Steel. 


Conditions in the finished iron and steel works 
are still abnormally Jactive, and. manufacturers, have 
« xeellent order books. New business, however, is not quite 
so brisk, and some foreign buyers are reporied to be 
showing a disposition not to pay the prices now asked. 
The following are the minimum home quotations :—Ship, 
bridge, and tank plates, £23 10s.; boiler plates, £30; 
angles and joists, 4-ton lot minimum, £23; channels and 
flats, £23 5s.; tees, £24; i:ounds and squares, £25 10s., 
all with the usual extras; heavy steel rails, £23; fish 
plates, £28; soft steel billets, £25 10s.; hard billets 
£26 10s.; common iron bars, £30; galvanised sheets 
£54; black sheets, £44 10s. 

Shipbuilding. 

Shipbuilding is in a very active and healthy state 
on the North-East coast, and output continues to improve 
now that labour appears to be settled. Almost all the 
stocks in the yards are occupied, and contracts on the books 
guarantee brisk employment for some considerable time 
to come. It has to be admitted, however, that inquiries 
from British and foreign shipowners for new tonnage have 
shown a marked falling off of late. The building of con- 
crete vessels at the shipyard laid down at Amble two years 
ago has been stopped, and the Palmer Shipbuilding Com- 
pany, Jarrow, which now has full control of the establish- 
ment, has decided to build coasting steamers there. 


The Coal Trade, 


The Northern coal market rules very quiet and 
uneventful. The collieries still await the issue of the 
July allocation quantities and refuse to entertain prompt 
trade untii they are in possession of their actual figures. 
The general situation is exceedingly difficult and involved 
in anomalies. Business is rgently thrust on the market 
from ‘all European countries, while abundant tonnage is 
in the ports awaiting cargoes, and yet notwithstanding 
thereJare reports of @Northumberland pits being idle 
because they are unable to dispose of their output, in some 
eases by reason of transport difficulties, and in others due 
possibly to the unsuitability of the class of coal raised 
for inland trade. Forward business for shipment is at a 
tandstill, pt loading coastwise, which does not 
affect the market in any material respect. There has been 
a slight modification of the bunker prices arrangement 
to the extent that the 75s. and 80s., which is the basic 
figure for unsereened and bests, may be graded lower 
according to the grade and class of coal supplied, but in 
strict proportion to the relative value. The coke market 
remains strong with a heavy and urgent demand, but 
supplies are unobtainable except in very small parcels 
at top market values. Coal prices are unchanged, remain- 
ing nominally at recent levels as a basis of forward bar- 
gaining when such becomes possible. The following are the 
principal open market quotations :—Northumberlands : 
Best Blyth steams, 1408.; second Blyth steams, 130s.. 
unscreened, 120s. to 130s.; best smalls, 120s.; second 
smalls, 110s. to 120s.; best screened households, 140s. 
Durhams: Best gas, 120s.; second gas, 110s. to 120s. ; 
coking, 116s. to 120s.; bunkers, 75s. to 80s.;..foundry 
coke, 160s. ; gas coke, 170s. 5 





Ironworks to Close. 


The closing down of the Tees Bridge Ironworks 
at Stockton, which commencéd this week, will involve 
a serious loss of production of Cleveland pig-iron. The 
works form part of the big industrial undertaking of 
Pease and Partners, Limited; and are situated on the 
Durham bank of the river Tees. There are three furnaces, 
two of which haye been in operation for seme time. The 
furnaeds are 6ld-established, ‘and the décision to close them 
down has been arrived at in order that alterations and 
improvements may be made to the gantry which is erected 
across the top of the kilns at the rear of the furnaces. Two 
accidents have occurred recently on this gantry, the 
latter of which resulted in the Joss’ of two lives;and the 
firm has very wisely decided to make a complete overhaul 
of this portion of the plant. “As it cannot be done whilst 
the furnaces are in operation, the latter will have to be 
closed down, and it is expected that the works will be 
closed for about three months. 








SCOTLAND. 
(From our own Correspondent.) 


Steel Works Deal. 


Iz has been reported that, acting on behalf of 
his Belfast firm, Lord Pirrie has. acquired a controlling 
interest.in David Colville and Sons, Limited, Motherwell. 
This company, with a capital of £1,500,000,. owns the 
Glengarnock, Iron and Steel Company, the Glengarnock 
Chemical Company, Limited, the Clyde Bridge Steel Com- 
pany, Limited, and about three years ago secured a con- 
trolling interest. in Archibald. Russell, Limited, , coal- 
masters. It is, said that Lord. Pirrie has. paid, several 
millions for the interest acquired in Colvilles, and one 
quarter puts it at as high a figure as £8,000,000. 


Cancelled Contracts. 


The excessive costs of materials are having a 
considerable effect in the Clyde area on the shipbuilding 
trade, and there have been several. instances lately of 
the cancellation of contracts becatise of thé alarming costs, 
the uncertainty of the future movement of wages and 
falling freights. One of the principal shipbuilding. yards 
on the Clyde has recéived instructions to cancel orders for 
three intermediate ships and a second firm a similar 
cancellation of two. these were first-class ships. It is 
understood that other firms have also received word to 
suspend operations on certain vessels, while it is reported 
that one shipping coinpany offered the builders £100,000 
to stop work on a new ship and annul the contract. An 
idea of costs may be gauged from the following figures :— 





Steel plates are now £28, compared with £5 to £6 ; forgings 
for marine engines have reachad £69 to £70 per ton, while 
in pre-war days shaftings were ma ufastured at £12 to 
£15 a ton, Ths outcoms of these aid similar increases is 
that shipbuilding costs have appreciated very rapidly. For 
instance, the battle-cruiser Hood, which cost over 
£6,000,000, would to-day cost nearer £10,000,000, while 
the Aquitania, costing about £2,500,000, would also be 
in the vicinity of £10,009,090.'' Shipping companies are 
almost unanimous in the opinion that it would be almost 
impossible for a ship built at present costs to earn enough 
to pay its way. A ship costing £10,000,000 pounds would 
require to earn £600,000 a year to pay 6 per cent. on capital 
outlay, which would mean an average profit of something 
like £24,000 per voyage. It might be possible on “ luxury ” 
craft to make something like a workable profit at certain 
seasons of the year, but when one gets down to smaller and 
more ordinary vessels the difficulties are numerous and 
almost insurmountable. Higher costs of building and 
falling freights are quite enough without enumerating 
other costs. It would seem, therefore, that in this trade 
at least a declining action has begun. 


Appeal to Miners. 


A direct appeal. has been made to the Scotch 
miners on the question of the proposed universal five days 
per week proposal and the drastic effect on the export 
trade which would result. A few statistics are given as 
follows :—In 1913 the output of coal in Scotland was 
42,450,000 tons, while this yea~’s total is likely to be 
about 9,000,000 tons less, and if the’ five days per week 
comes into foree there will be a further reduction of 
1,650,000 tons. The inland consumption has greatly 
increased. In 1913 Scotland exported 10,400,000 tons 
and supplied 2,900,000 tons for foreign butikers. Now 
the latter total has been reduced by half, while the export 
trade has been practically wiped out, the maximum tonnage 
allocated to Scotland having been fixed at 750,000 tons for 
twelve months, and even this amount is not available. 
Consequently with this new movement in view and a 
further reduction in output involved, a further drastic 
reduction in exports is threatened, and the Seottish ports 
may be faced with ruin. " Valuable trade has already been 
sacrificed, and the loss must be still greater if any further 
reduction in: outputs takes place. A determined effort 
will be made to preserve the present working hours. 


Pig Iron. 


No change is reported in the position of Seotch 
pig iron. Hematite is particularly scarce and many steel 
works are being kept short of supplies.and their outputs 
are seriously affected. Makers are offering 10 per cent. of 
the. output-of foundry qualities for export, but buyers are 
evidently not too eager to purchase at present prices. 
No. 1 foundry remains,about £16 10s. and No. 3 £16 per 
ton f.a.s. Glasgow. 


Finished Iron and Steel. 


The majority of the steel and ironworks have still 
plenty of work to put through, but there is at the same time 
no doubt that the general demand shows a big falling off. 
Buyers are loth to pay present prices, the opinion being 
that the topmost price has in most cases been reached and 
that any action, must now be in a downward direction. 
The demand for steel sheets is a notable exception, no 
abatement being noticeable here. ‘The price is anything 
up to £40 and over, but sesms no deterrent to business. 
Steel sheets are.still in the vicinity of £28 and boiler plates 
£30 and over. Malleable bar iron makers aro still chiefly 
concerned with home orders and export is in abeyance. 
“ Crown.” quality bars are on the basis of £30 home 
delivery, while export would shea be about £33 per 
ton. The supply of steamers for the export trade is now 
considerably better, but there is a distinct lack of cargoes, 
and signs of improvement are faint, if at all discernible. 


Coal. 


Business in Scotch coal is getting small chance to 
expand at the present rate of output. Local household 
and industrial requirements account for the greater pro- 
portion of the production and export continues to suffer 
considerable curtailment: -‘The Coal Controller has once 
again put an embargo on shipments of Lanarkshire fuel 
to Irish markets, and consequently a lot of extra business 
has been thrown on to the Ayrshire collieries. Then the 
prohibition relating to duff material is still in force and a 
large number of steamers are being held up for long periods. 
It is hoped that this prohibition will soon be lifted. At the 
time of writing strenuous efforts are being made to get 
the order modified. Owing to the lack of business export 
prices show practically no change. : 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Mines Bill. 


ALL engaged on the commercial side of the coal 
trade have for the past few weeks been too much absorbed 
with the immediate conditions and difficulties connected 
with the export trade to. give very much attention to 
Government action of a general character for the regula- 
tion and reorganisation of the industry.’ It is not a case 
of indifference, although many probably feel that the 
conditions surrounding business are now about as bad as 
they can be... The fact, however, that the workers are not 
favourably disposed towards'the new Government measure 
has doubtless aroused some interest in the Bill; which 
upon) examination leads: one to the belief that its fate 
b2fore Parliament) will, be. that. of the Government Bill 
which proposed to restrict. profits to 1s. 2d. per ton. At 
any rate, the measure will doubtless undergo considerable 
alteration, if it is not dropped entirely. The whole 
machinery proposed, with committee after committee 
is cumbersome and unwieldy, and gives no promi-e of 
being any more effective than the existing system for 
dealing with the working [of the industry, Surely the 
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workmen can be 
without the estab 
It is fully expected shat the colliery owners will be quite 
as ‘strongly opposed to the new measure as the miners 
themselves, though for different. reasons. The Bill gives 
no indication of an early release from that form of Govern- 


givon a voice in the affairs of the industry 
shment of tier after tier of committees 


ment control which is strangling business. The new 
Minister of Mines is given all the powers of the existing 
Controller for a year as from June Ist, and apparently the 
fetters, financial and eommercial, can be continued for 
any Jength of time if Parliament sanctions it. The pro- 
posals are, in fact, very disappointing, and banish hopes 
at once of any early return to pre-war freedom, 


Industry Over-regulated. 


It is interesting to find that even workmen can 
realise that it is possible for trade to suffer from a surfeit 
of control, but it is only by its effect upon their pocket. 
Everyone who has to do with the foreign coal trade has 
for several years past appreciated the circumstances of 
stifled initiative by reason of control, which by the recent 
drastic restriction placed upon exports; has about reached 
its maximum for checking commercial operations. 
Demands of various grades of labour at the ports have 
also been on an ever-increasing scale, until doubts have 
arisen as to whether harmonious relations between the 
branches of workmen themselves could ever be main- 
tained. Restricted exports mean curtailed work, and it 
is not. possible for reduced working hours of one section 
of labour to be invariably to the interests of other work- 
men. Quite recently murmurings of dissatisfaction have 
been heard;from the coal trimmers that their earnings 
were not up to what they have been, used to, but it is 
quite refreshing to see from an officially supplied report 
of a meeting of the Joint Committee of the Cardiff b anches 
of the National, Union of Railwaymen that this body, 
representing 6000 railway workers, is firmly of the opinion 
that the action of the*Government in restricting the 
«xport ef eoal will be disastrous to the trade of Cardiff 
and the country in general, and will lead to widespread 
unemployment. The Committee has therefo-e demanded 
hat the restrictions be removed, and has instructed its 
Executive Council to inform, the Government that it 
will strongly resist any att:mpt to dismiss any of its men 
pending an inquiry into the whole matter; further, the 
Executive Council is called upon to see that no employees 
are dismissed from the railways concerned as a result of 
the alteration of the working hours of the coal tippers. 


Coal Exports by Permits. 


The new system whereby permits ‘or coupons 
are issued for th} exportation of coal, came into operation 
on Monday last. details of the scheme were only 
made known on Friday last, when a statement was sent 
out by the Secretary of the District Coal and Coke Supplies 
Committee. These permits ar® issued ix denominations 
from 10 tons to 1000 tons, and there are different coloured 
forms for (a), bunkers for United. Kingdom depéts and 
vessels proceeding to foreign destinations; (6) cargoes 
foreign; (c) anthracite nuts for cargoes foreign; and 
(d) anthracite beans for cargoes foreign. Each company 
has received permits for the quantity allocated to it for 
cargoes foreign and/or bunkers for United Kingdom depots 
and vessels proceeding to foreign destinations respectively. 
These permits are for a quantity which is equivalent to ‘the 
total of, the allocation of each company for a period’ of 
four weeks, but it is provided that the allocated quantity 
for shipment is still a weekly one, with an pyerege over & 
period ef two weeks, and any balance undelivered may be 
carried forward to a future week. _ If the allocated quantity 
for shipment were not kept to a weekly.one, with an average 
over. @ period of two weeks, the resul; ‘yould be hat 
many undertakings would effect the shipment of their 
allocated quantity for four weeks in the first fortnight, 
with the consequence that the scheme would be entirely 
unworkable and chaotic conditions would ensue.“°¥n the 
case of coal sold to an exporter, the correct form of permit 
in denominations which represent the quantity sold must 
be given by the colliery company to the, exporter, who 
attaches them to his, pre-entry when submitting it to the 
Coal Mines Department. If. this .Department. declines 
to pass a pre-entry, the permits will be, returned within 
two days to the colliery company to whom they belong 
and the pre-entry,. will be returned to the exporter, The 
passing of the permits and pre-entry fer shipment,as cargo 
to the. destination named is governed by the quantities 
which may already have been released towards the quota 
authorised for that particular destination at the: time of 
the presentation of the pre-entry., The pre-entry when 
passed is returned to the shipper, and is..operative, for 
fourteen days, but this period can be extended if the con- 
ditions at thetime of-application_permit.—.It is perhaps 
early to judge of the real merits of the scheme. As far 
as can be seen, the difficulties of,exporters are much about, 
the same as they have been since exports were restricted, 
and certainly it does not contribute towards enabling 
anyone to arrange fresh business. 


The Spelter Trade. 


Conditions prevailing ‘in the spelter industry are 
very unfavourable, and following on the closing down of 
the Swansea Vale Spelter Works, contributed to largely 
by the strike of the men; the management of the English 
Crown Spelter Company, Port Tennant, posted notices 
giving its employees seven days’ notice to terminate agree - 
ments, the works being due to close down'on June 30th, 
owing to the difficulty of carrying on operations: The 
strike at Broken Hill, Australia, is to'a large extent respon - 
sible for this ‘step, as no concentrates*have' arrived Tati 
Swansea for some ‘considerable time: The English Crown 
Works at Swansea employ about 500 men. The ‘other 
works in the Morriston and Landore district are continu- 
ing operations for the time’ being: 


Tin-plate Men’s Claims. 


“= ~ At the annual meeting of the Joint.Industrial 


Council of the Welsh Tin-plate and Sheet Trade, which 





peere at Swansea on Tuesday, the,vanious \unions! con- 


cerned submitted numerous claims for advances of wages 
and ‘altered conditions, which it ‘was reckonéd would 
require about''a fortnight’s deliberations, if dealt with 
The chairman of the men’s seetion——Mr. Tom Griffiths— 
however, announced that it had been decided to with- 
draw the detailed wage claims, and to concentrate upon 
claims for tonnage rates and a percentage bonus based 
on the sliding scale for millmen ; and with respect to other 
workmen, a claim for 50 per cent. advance on base wages 
and a sliding stale percentage bonus based on steel prices. 
After these proposals had been submitted very exhaustively 
by the men’s representatives, an adjournment took place 
to enable the émployers to consider them ‘and formulate 
their reply. 


Current Business. 


The dullness of the coal export trade continues 
unrelieved, as the rrestriction. of exports permits: of no 
expansion of operations. Exporters have. all their work 
cut out to discharge even a moderate percentage of their 
contractual obligations to consumers abroad, and they 
realise that new business is practically out of the question. 
No large coal is permitted for export, except, to Italy, 
and as. bunker coals, and there is, of eourse, increased 
effort. to secure through coals of medium and_inferior 
grades, the release of which is more readily. granted. 
Exporters have, however, no end; of trouble in getting 
together the small parcels obtainable from the various 
collieries, more particularly in the western area, .where 
the export allocations ave comparatively trifling, as with 
each parcel the permit, or coupon has to be supplied and 
submitted with the pre-entry to the Coal;Mines Depart- 
ment. The difficulty is that in getting together quite a 
moderate -sized cargo, which probably takes days, some of 
the collieries are greatly in need of getting their wagons 
cleared, and if an exporter wants to. ship a full cargo he 
must wait until he has arranged, the whole of the coals he 
requires before pre-entering. .It is only in. oecasional 
instances that collieries have any coal, to sell, and for these 
paccels 115s..is quoted for large, (W05s. to, 107s...6d. for 
through, and/92s. 6d. to; 95s. for smalls. . The Coal and 
Coke Supplies Committee is, considering the question. of 
affording relief to, those ,collieries.,which.. produce dry 
quality coals, which, are unsuitable for home consumption, 
and are only; required..on a restricted seale for bunkers, 
and, it is expected that, they will be, permitted, to, export 
larger quantities. Patent, fuel is. growing considerably 
in demand, but;makers have none to offer for July.ship- 
ment. | Prices. ave, .130s...t0 140s.,\. according, to jbrand. 
Coke is unehanged, and is only released in special eases, 
while pitwood rules about 64s., supplies of ft. lengths 
being rather scarce. ; . ' 


P 
Monmouthshire. coals are. very scarce and quite 
unequal to the demand for, thom, both for home use and 
export. Business is practically _at a standstill, as colliery 
salesmen have none. to sell. 


Swansea. 

The anthracite market displays no change. 

Large quantities are being sent inland, Pritt Him result 

that the supply for export is extremely limited, par- 

ticularly | as, regards sized coals: The cengestidn at the 
docks is hot se pronounced. ; dv : 
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Latest News. from. the Provinces. 





SHEFFIELD. 
Iron, Steel and Coal... 

THERE is no official change in the quotations. of 

pig-iron and steel billets, but. supplies of iron are exceed- 
ingly limited, particularly in foundry brands, for, which 
£13 10s. or £14 even are paid., with seyeral shillings above 
for basic. The output of bar iron is consumed as quickly 
as made, but.new business does not.seem.to be coming 
forward quite as freely. West Coast hematite costs about) 
£163delivered here for mixed numbers, and whilst East 
Coast hematite is qudéted fully 40s. lower, the market 
is purely nominal, for at the moment nothing is sent in 
this direction. The local steel furnaces are fully active 
but the volume of inquiries and new business is lessening. 
The market for iron and steel scrajmats! good.’ Supfilies of 
steam coals are much freer for inland sales, and firms with 
yard spacé are building up réserves. ‘Small fuels are not 
too ‘pleritiful.  Blast-furtiace’ coke is in steady’ demand 
at 658. 9d. ton on rail at’ ovens. Best' South Yorkshire 
steam Hards ‘are unchanged ‘at 33s. 2d. to 338. 8d.;‘hest 
Derbyshire 32s 8d to ‘33s. '2d., seconds 318. 8d. to ‘32s. 2d., 
cobbles ‘ditto, nuts’ 31s." 2d." to ‘32s. 2d.) washed ‘srialls 
28s. 8d: to 30s.’ 2d., ‘best hard slacks 28s. 542’ to ‘28s. 1fd., 
seconds 278: 11d. té 28s. 5d., soft nutty 278, 8di'to 28s! 2d., 
peas 26s. 2d. to 26s. ' 8d, ‘and ‘small ‘sla¢ks 238. 2d. ‘td 
24s.'2d. In house sorts branth is 37s: 2d" to 37s. 8d’, and 
best Silkstone 33s. 8d.‘to 34s. 8d., all per ton at pit. | 
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WALES AND ADJOINING COUNTIES. 
Modified Regulations. 
Two, rather. important modifications in, the 
atrangements respecting coal , exports. haye .now,, been 
made by the Dighrick. Cask. and Coke Supplies, Committee, 
A good deal of tonnage has of Jate been diyonted from. the 
Bristol Channel because of the.reduced exports, and, con: 
sequently there is a, decreased demand. for..bunker.,coals, 
The, result is that, the bunker allocations have..been cut 
down by. 9 per.cent., a, aba: pes increase has 
@ secon 


been*made in cargo allocations. : 4: degioian of 
the Committee concerns output and its stimulation, It is 





treet, 
‘Telephone No., Muséum 5313; Telegrams, 


| ‘tion on the House of Commons Departriéntal 
pSmoke and vi 


only natural that if owners experience, difficulty in find; 

® market inland for ate reserved for — Ad 
tion they cannot, be expected to,show any interest in 
increasing their output. The Committee hag decided 
therefore, in cases where production is in excess of the 
quantity upon which the .present, allocation, of coals is 
based, owners will be able to export as Much a’ 75 per 
cent. of such increased output. , 

Swansea Metal Market. 

The tone of the tin-plate. market is quiet, and 
the inquiry is limited, values being easy in tendency. 
Prices are on the basis of 66s. to 76s. for IC, 20 x 144. 
Other quotations are :—Block tin, £246 5s cash, £250 5s. 
three months ; copper. £85,108. cash, £88 three months - 
Spanish lead £32 5s. cash, £33 three months ; and spelter 
£39 10s. cash, £41 three months. 








LAUNCHES AND TRIAL TRIPS. 





Craig, Taylor and Co.’ 
imited, for the Nationa 
% idimensions, tengt! 


Evros, steel screw steamer ; built 
Limited ; to the order of M. Embiricos, 


Steam Navigation Company, Limited 


pan) 
385ft., breadth 51ft. 4$in., depth moulded 34ft. 9in. Engines, 
26in., 42in.,, and 70in. by 48in. stroke, 180 Ib.; con 


pressure 
structed by Blair and/Co., Limited ; arranged for both coal and 
oil burning ; trial trip, Wednesday, June 16th, 

BITTERN, single-screw cargo steamer of special coasting t ype ; 
built by Swan, Hunter and.Wigham Richardson, Limited ; to 
the order of Cork Steamship Company, Limited.; dimensions, 
length 290ft., breadth 42ft, 6in., depth 27ft. 10in.; to carry 
3100 tons deadweight. Engines constructed by the ‘builders’: 
launch, Thursday, June 17th. 

Paris Crry, steel screw steamer ; built by Craig, Taylor and 

Co., Limited; to the order of W.  R.” Smith ‘and Sons, 
Limited ;" dimensions,” length 425ft., ‘breadth’ 58ft., depth 
368. 4}in. Engines, 28in!, 46in.)/ and 75in. ‘by’ 5lin., pressure 
180 Ib.; Howden’s forced draught fitted ; constructed by Blair 
and Co., Limited ; launch, Thursday, June. 17th. 
Dromore';’' built by Irvine’s Shipbuilding and’Dry Docks 
Company, Limited ; ‘to the: order of ‘Famess, Withy and Co., 
Limited, for,.the Johnston Line; dimensions, length 372/t. 
—_— Saft. depth movlien 26ft. ain, be corey 6150 tons dead- 
weight. ngines, triple-e ion, 26in.,. 43in., and 73in. by 
48in. stroke ; Howden’s famed draught, fitted + constructed i 
Richardsons, Westgarth and Co., Limited ; launch, Thursday, 
June 17th. : : 

BonxHEovR, standard 0 ship of “B” ; built by Har- 
land and Wolff, Litnited to the order of Polipiort and Holt, 
Lirhited ; dimensions, length 413ft: ‘4in., breadth 52ft.; to carry 
5200 tons’; launch, Thursday, June 17th. 

Crry or Brisbane, boat ;' built by Swan, Hunter and 
Wigham Richardson, Lim ; to the order of Ellerman Lines, 
Limited ;' dimensions, length 462ft. 9in:, width 58ft. 5in:, depth 
moulded 33ft: 5in.; to carry 12,000 tons deadweight. Engines, 
double reduction: geared turbines of the Brown-Curtis type ; 
eonstructed by Wallsend Shipway, and Engineering Company, 
Limited ; , trial trip, Friday, June 18th, 

Sauvr Finan ; built by Wm..Gray and Co. (1918), Limited ; 
to the order of Seciété .Navale de l'Ouest, Paris; dimensions. 


362ft.. Pin. by ,52ft, Gin. by 29ft. Ajin.; to. carry 6900. tons. 
Engines, triple expansion, 26in., 42in., and 70in. by 48in. stroke, 





aon 200 Ib. oo square inch ; constructed by Central Marine 
gine Works of the builders ; ‘trial trip, June 23rd; 1920. 

sbaii soil bral ) 
PERSONAL AND BUSINESS ANNOUNCEMENTS, 


In order to deal more conveniently with his consulting work 
‘in the Lancashire district, Mr. C. H. oN ge com M. Inst. C.E., 
has ‘taken offices at 11, Mosley street, Manchester. 


Tue J. G. Burt, Company has removed from 110, Cannon- 
E.C. 4., to new Bihces Bia Py ‘Southampton -row, Ww.c. 1 
sur ; ams, “'Axiles, London.” 


' iw di lum ‘ss i 
Tse Rese OCIATION OF British RUBBER AND TyRE 
Ss SeONEDN CAP RTRED DURE aeiaiers 


! Rese AY wig in us. 
|| aceommodation ‘at’ the thistry ‘Department of University 
College, Gower street, WIE Oe ' 


‘We ar informed that the diresiste lot the Vulcan Boiler and 
tiandedt 1 Insurance an y, Li , have ‘ac with 
regret the resignation of th et éengineér, Mr. G:' Bullock, 
after forty-four’ ’ Berviee. . Frank H. Bulloék,' Assoc. 
M.-inst. C.B., M. Inst., deputy managing engineer, has been 
appointed to the position of managing engineer as from July lst. 


= = 





Tar NarronaL Eetumtn ation Commrrriz oF Great Brrrarn. 
A meeting of the National Illumination Committee: of Great 
including the seagnation of the shaismon, Mr, xP, Trotter, on 
: " - op shel "Mz,,,A.Bi ‘Trotter, on 
account, of pis refaremant £9,139, ConDERY. Mr. ty r’s resigna- 
tion was received and aecepted with great regret. Major Kenelm 
Edgeumbe, vice-chairman, being pro) ‘as. his successor, 

ted ‘the ae and is rd ‘chairman of the committee. 
Dr. F. P. Hyde, a délegate from’ the American’ National Com- 
mittee, attended te diseuss the future poliey of the Commission 
and to-explain the views of the vazious continental committees 
which he had attended. It was unanimously agreed that a meet - 
ing of the International Illumination a ommitire, thous he held 
in Paris next year to discuss technic jotts, © imemet 

Hovuss,,or Commons _CommIrree oN SMOKE, ABATEMENT. 
We are advised by the Machinery Users’ Association that Capt. 

Wenn; Bart., 


Sir Ton Hathilton M.P., is representing the Associa- 
mimittee on 


P ‘Abat t. With regard to 
industrial smoke, -the Committee is considering 
the following poiits -—(1) Whether, manufacturers, have: any 


£ 





Waet, 





' [complaint to make against, the present, law,or, its administration ; 


(2) whether the present law should be strengthened or modified 


and whether manufacturers would wish to make proposals in 
regard to an alteration of the law; (3) whether it would be 
aan pears oe? ee such !as, for 





advisable to — Gover i. 
example, the alkali inspectorate, who should be directly respon- 
sible to, the Central! Authority for the i tion,af smoke emitted 
from, factory; ¢himneys, | and: 5 Sgt adyige., manufacturers 
as to the best pat oe of preventing such emission ; (4) or 
whether the present system of local ‘inspection by officials 
appointed by local authorities is preferable. ;'(5) or, alternatively, 

her a system of dual‘ ¢dntrol,'ds outlined in’ Lord Newton * 
‘Bill, -would be desirable ; ‘and (6) whether recent developments 
in the use_of.gasand electricity in various.zmenufacturing pro- 
cesses render it practicable to forbid the.emission of all smoke 





from certain processes, 
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French Engineering Notes, 
(Prom our Correspondent in Paris.) 
The IL.C.F. 


THE idea of creating a British section’ of the 
Société des Ingénieurs Civils de France with a view to 
bringing engineers of both couritries into closer touch has 
already had excellent results. Differences: efptraining and 
temperament ténd to give a special character to French 
and British engineering methods, and although the engi- 
neers of the two countries usually work along separate lines 
they both-attain the same ends. Frequently the more 
positive character of British engineering gives more direct 
and practical results, while the Freneh engineer works 
out problems with such precision of detail that he some- 
times finds himself involved in intricacies, but his method 
leads him to startlingly novel solutions. Engineers of both 
countries would obviously gain by a closer interchange of 
ideas and would each benefit by adopting some of the 
other’s methods. It is therefore gratifying to see that the 
creation of.a British section of the I.C.F. is likely to be 
followed by more: frequent visits of engineers to the two 
countries. During the past week a party of British engi- 
neers visited France at the invitation of the h€.F., which 
received them with a wealth of hospitality that-eould not 
be surpassed. After the reception at the Paris headquarters 
the visitors were accompanied by members of the com- 
mittee, who conducted them on a tour to the devastated 
regions, particularly along the old British front, where they 
were able to see the results of the systematie work ot 
destruction carried out by the-Germans, 


Public Transport. 


The convention under which the omnibus and 
tramway services run in Paris expires at the end of the 
present’ year, and for eighteen months past the Municipal 
Couneil ‘and the Conseil Général de la Seine have been 
deliberating on the conditions of exploitation in the future, 
At present there are forty-three, motor omnibus, lines_in 
Paris and 117 tramways, the great. majority of these latter 
running between the interior,of the, eity and the Depart- 
ment of the Seiné.|. There are in all 2540 cars. These lines 
are controlled by six companies having a total capital of 
420,900,000f.. The exploitation of the ptiblic services is 
not generally remunerative and‘ the motor omnibuses 
especially are running at a loss, despite the fact that the 
service is admirably organised and that the vehicles 
usually carry a full load. They are of the single-deck type. 
It is states that formiof wilkéhertl¥ibe put 
into Bet 7F HED: si of pie ith veal Eimtber of 
passengers, and this solution is evidently the only possible 
one at a time when motor fuel/is.so expensive and the 
shorter hours, and higher, wages, have laid, such heavy 
additional .charges. on: the company. . The ; Municipal 
Council:is anxious, to, be relieved of its obligations towards 
the omnibus company. Consequently itis proposed to 
reorganise the whole system and arrange for the purchase 
of the motor omnibuses and tramways by the Department 
of the Seine.''’ The ‘price at which the purchase ix to be 
effected ‘\has-riot yet been fixed, although it is undérstodd 
that the amount will be paid by thirty annual instalments. 


The Eight Hours’ Day. 


The law lithiting thé hours of work to eighta day 
has so far failed in its effect that the Minister of Labour has 
declared in the Chamber of, Deputies that the time has 
come to give a more liberal interpretation, to, the clauses 
permitting employers and men to contract, out of the law 
nies certain 8) ryan piaprgien oe e reduction oe 
ing hours was legalised on an understanding given, by the 
men, that there should be no reduetion in output. eeewas. 
tions (were made at the same time..whereby: employers 
should be. allowed to arrange ,with:their men to work a 
certain number of additional hours'in cases of ‘emergency. 
As the result of the operation of the law the country’s 
production is estimated to have fallen off 20 per cent., and 
the ‘nécessity of utilising'the productive resources 'to the 
utmost is so paramount that it is proposed to make good 
use of the reservations provided in the preamble to the 
enactment.. The Minister of Labour does net propose to 
alienate any, of the rights conferred by the Bill, but, in 
cases where the men consent to work additional hours with 
the object, for instance, of overtaking arrears, they will be 
at liberty to-do-eo, The uni turally-object to an 
interpretation of the law which they consider attacks its. 
basic principle, : The Chamber. of |Deputies, on tHe other | 
hand; received the. Minister’s proposal with every ‘favour, 
and thereis no doubt that in future the operation’ of’ the 
law Will be regarded with nore’ tolérancé and that, 1étiger | 
houts will be worked when ‘it is found necessary ‘to do_so | 
in the country’s, interests. As a matter of fact, quite.a 

proportion of the, men are now, working. more, than’ 
eight hours a day. i ¢ 


Unemployed’ Railwaymen. 

As the result of the railwaymen’s strike some time 
ago about 2500 men now find themselves without employ - 
ment. ‘The fact that the union was,unable. to secure their 
reinstatement is proof of the completeness, ef the men’s 
defeat. Only those were discharged who were actually 
engaged in fostering the strike, and only after they had 
received repeated warnings... The Confédération Générale 
du Travail has taken up the case) of, these men and’ has 
appealed to the Government to supply ‘them with pass- 
ports to enable them to emigrate to: Russia, where they 
will be ‘able to live under the beneficent rule of the Soviet 
administration. The plea is not very convincing, of the 
men’s desire to go, for the C.G.T. deplores the, necessity 
of their leaving, their country, when lebour .is so. searce, 
and probably the ex-railwaymen would. be chagrined: if 
the Government acceded to the union’s request: ~The 
fessional value of these’ men ¢annot' be very ‘high when 
they aré unable to turn their hands to anything else for a 
living, and the prominénce given to their sad case by the 
C.G.T. should do, much to put the railwaymen in a more | 
salutary frame of mind, Meanwhile ‘some of, the railway 
companies are already,carrying..out their intention of 
suppressing the repair shops, which had become ‘centres | 
of agitation and were chiefly responsible for the strike. 














bend, or pipe. A hol¢ or way K is made connecting the exhaust 


epeied and to, facili 


in which the heat is applied to the La peg 
by hot water from the water jacket.— May 2 


| oscillated by;cams and engages 
discs aiies so as to rotate relatively to the shaft, each member | 


to opposite ends of the same spring. The 
pm is such that.each of these members is held against 


movement during thes motion of the othe®: member. The 
operating shaft is rapidly returned to its normal position by the 
reaction of the spring which has been strained during the motion, 
and the movement of the arm is cushiéned when it regains its 
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British Patent Specifications. 





When an é: tion is co ted’ from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is, not ilustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment ia the date of the acceptance of the 

lete specification. 











INTERNAL COMBUSTION ENGINES. 


29. July 18th, 1919.—InreRNat CompBusTion ENGINEs, 
Jrossley Motors, Limited, Napier-street, Gorton, Man- 
shester, and R. H. Rese, of the same address 
his invention relates to the heating of the combustible mix- 
ture as it passes through the cylinder  nccagage a 8 and the 
design abolishes outside and exposed pipes. A designates the 
cylinder head in this case containing the inlet and exhaust valves, 
B the exhaust gas outlet,.C the inlet gas port, and D the inlet 
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to the inlet ere C, and in this hole K an internat pipe 
Ww 


is suitably fitted, which carries the hot gases from the exhaust 
ssage to a jacket H formed around the gas inlet pipe Di The 
at regul is fitted to control the amount of heat 


oe xthdane cleaning of the h ing pipe F 

i in ent conveying “ 
lent is “its described in the hs? ofl 
combustible gases 
th, 1920. 


143,480. Jannary 7th, 1920.—MaGNeETOo-ELECTRIC MACHINE- 
with OsciLLATiInG ArMaTuURES, O. Imray, 30, Southampton- | 

- buildings, London, WiGia 5.18520, 
According to this invention an arm on the magneto shaft is 
alternately, with each of 9, pair of 


alternative 


{ 
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original position by con 
ber.—May 27s, 1920, 
143,324. February 2lst, 1919.—Srantine Devices ror 
InTERNAL ComBtsTiIon Enornes, F.-J.. Gill} “‘ Roseneathe,”’ 

90, Whitton-road, Hounslow, Middlesex. . 
Tus invention relates to engine starters of the type in which 


tact with the other spring pressed mem- 




















an electric starting motor is employed, ‘arranged to‘ have its 





armature horiially out of ment with the engine, 
but to be shifted endwise by an electro-magnetic pull into driving 


reason of the engine being revolved under its own power, the 

lectro-magnetie pullis automatically weakened. By the side of 
the ordinary noiln brushes A of the motor are an additional 
set of brushes B, which are electrically connected with the 
working) brushes. When the armature is in the disengaged 
position as illustrated the working brushes A rest upon the 
insulating sleeve C and the switch brushes B upon the conducting 
ring D. Conversely, when the armature is shifted endwise into 
the mr, } ree the working brushes A rest upon the com- 
mutator E and theswitch brushes B upon the insulating sleeve C. 
When the switch F is closed the armature and its shaft shift 
endwise, thus breaking the cireuit through the resistance G 
and throwing the armature into series with the motor field 
through tat . The axial widths of the sleeve C 
and the conductor ring D are so chosen that the armature is not 
connected into circuit until after h tween the 
pinion Hf and the gear wheel of the engine has been established.— 
May 21st; 1920. 
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MOTOR CARS AND ROAD TRAFFIC. 


143,393. May 27th, 1919.—Sreertne Gear or,Moror Roan 
Tractors, W. T. Bell, of Robey and Co., Limited, of Globe 
Works, Lincoln, and F. J. Bretherton, of same address. 

This invention relates to the steering mechanism of that class 
of road motor vehicles in which the front or steering wheels are 
on a single axlejand are turned about a bolt or perch. It consists 
of an adaptation of the worm and quadrant steerage with the 
intervention of springs to take road shocks due to any horizontal 
concussion taking place on the read wheels. The quadrant 
bridle A is designed to move about the master pin B and yet be 
held between.the master pin B and the saddle bracket. On the 
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side of the quadrant bridle A opposite the worm teeth D a lug 
carries a vertical pin G whieh en an arm H which projects 
on either side of the vertical.pin, master pin has two holed 
lugs K K, one on each side of the yertical pin G, the holes engag- 
ing the arm H, and on the arnt Hyeach side and outside of the 
lugs K K, are helical-springs. LL, which are held in 
position by nuts M M and washiers so that the quadrant bridle A 
is held between the two springs LL and whereby any shock 
or concussion up by the road wheeig will be passed on 
through the m¢ ister pin B to these springs and not communicated 
in any serious @egree*to-the quadrant D and worm N, thus pre- 
venting any stfain on the steering post P and \its connections.—- 
May 27th, 1920. . 





MACHINE TOOLS AND SHOP APPLIANCES. 


143,331. March 3rd, 1919.—Apparatus ror CuTTING AND 
We.pinc Merats By THE ExLectrric Arc, C. G. Conradi, 
Station-road, Borrowash, Derbyshire. 

The operation of the apparatus comprising this invention is 
described in the specification as follows :—An electréde either 
of metal or carbon, whichever is most suitable for the work to 
be done, is inserted between the ved feed wheels and allowed 
to project downwards through the frame to a sufficient extent 
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whilst the flexible lead is firmly clamped to its upper end and 
éonnected to a stitable source of power. The compressed air 
jet is next ‘secured in ‘such a’ position’ as to allow of the air 

in on the molten metal produced by the arc and blowing 
it’ away as ‘it'is formed: | After striking ‘the are ‘the electrode 
begins to burn awély; ‘and is fed down as required by pressing the 
thumb lever on the handle and through it, and the ratchet wheel 
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and pawl revolving the grooved wheels between which the 
electrode e apparatus is described more icularly 
in connection with the cutting of metals, but it is claimed that it 
ean be applied equally well to welding; the compressed air jet 
bemg disconnected from the air supply and when desired con- 
nected to a source of gas suitable for particular work. The 
gas used may be a neutral gas to b erigew oxidation or a gas con- 
taining one or more metallic powders which it may be desired to 
incorporate in the weld.— May 27th, 1920. 


143,388. May 20th, 1919.—Currmnc-orr Toots ror Use m 
Larues, F. W. Shaw, 1, Lancaster-avenue, Didsbury, 
Manchester, and J. Grai 6, The Meade, Chorltonville, 
Manchester. 

The cutting-off tool described in this specification is made 
from « thin short strip of steel formed to substantially quadrant 
shape in side elevation, and its side faces A being machined and 
ground to give a V or wedge-shaped section both in front eleva- 
tion and plan, thus providing the n clearance below and 
abaft the actual cutting edge B, which is at or about the point 
that would form the centre from which the rear curved Cc 
of the tool is struck. This rear curved edge may be machined 
to leave a short double wedge-shaped section D, outside the 
radius of the bar to be cut which forms a means by which the 
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tool may be gripped in a tool holder E, whichis split, as at G, for 
a short distance to allow of the two parts Hind K being drawn 
together by a screw to clamp the tool firmlyimthe groove and to 
allow of adjustment to give the required top'and front rake. The 
remainder of the holder E may be solid. ~ In Figs..1 and 2, how- 
ever, is shown a more convenient form of holder constituted by 
two parts“L and M, the former having’e-tongue N to engage 
with a groove Pim the latter, the eS held ip line 
longitudinally by a shoulder at R in itionto.the alignment 
effected by the dovetail groove F and the toolitself. Instead of 
the tongue and groove arrangements. the parts L and M may be 
quite plain on their inner faces and be held perly together 
by dowel pins S or in any other suitable way. jae: Me designs 
—_ tool and holder are given in the specification.— May 27th 


LIGHTING AND HEATING. 


143,404. June 6th, 1919.—Execrric Lamp Horpers, J. P. 
Johansson, Enképing, Sweden. 

The invention relates to electric lamp holders which ean be 
turned in different directions and placed in different angular 
positions by means of a universal joint. The wire slides through 
the universal joint both when the arm is lengthened and short- 
ened and is always maintained in a taut condition and conse- 
quently any danger of the wire becoming entangled and frayed 
is completely avoided. The two axes about which the universa] 
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joint rotates are arranged relatively to each other and to one or 
more guiding pulleys which can rotate about one of these axes, 
so that when the joint is rotated about the other of the two axes 
the conducting wire turns only about its own longitudinal axis 
and the guiding devices usually required in effecting this move- 
ment can be omitted. This result is attained by arranging one 
of the axes of rotation of the universal joint to lie in the central 
plane of the guiding pulley and at a distance from its running 
surface approximately equal to the radius of the conducting 
wire.—May 27th, 1920. 


SHIPS AND BOATS. 


143,405. June 7th, 1919.—AvuTomatic Hooxs ror SuprPortinae 
AND RELEASING Surps’ Boats, C. G. Rask, 15, Cecil-road, 
New Ferry, Chester. 

In the automatic hook described in this specification an out- 
rigger A is secured to the block B and_ projects out through an 
aperture in the body of the hook ; to the lower end of this out- 
rigger one end of a double lever C is connected by a pin joint, 
the two members of the lever being fulerumed on a pin D. At 
the outer end of this double lever there is a cross bar E which 
connects the members of the lever together, and this cross bar 
acts in connection with the outer surfaces of the upper end of the 
hinged part of the hook F, it being so arranged that when the 
load is on the hook part F the lever C holds the hook as shown in 
the drawing; but when the load is off, say,.by a boat bei 
water-borne, the spring G presses down lock B and arm 
on it, so that the lever C is rocked, and the bar E thrown up toa 
position in which the bar is above the tip of the part F, so that 


~ * 
this hook part can move outwards about its hinge and open and 
free the boat, the outward movement of the- hook being assisted 
by the rgpring | Ta comection with the, movable meghianisin 
just descri there is a catch L loosely hinged, so far as vertical 
movement is concerned, on the lever fulcrum pin D, and having 
a hook end N which operates in connection with the tip, of the 
hook part F, which is notched at the tip as shown. hen no 
load is on the hook and the spring G is holding the block B down 
and the hook F is in its closed position, the catch hook N will fit 
over and engage the tip of the hook and hold it in position, 
whilst the lever C will be tilted so that the bar E of it will. be 


above the tip of the hook. When, however, a load is on the hook 
sSay,.@,boat suspended on it—the block B will be pulled up 
against spring G and co it, and the outrigger A wi 
have tilted the lever C so that ite bar E will lie outsidé and below 
the tip of the hook ; whilst simultaneously, practically, the catch 
N will have been pulled off the notch on the tip of the hook, 
which then will be held by the bar E. When the load is taken off 
the hook—say, by the boat being water-borne—the lever bar E 
will be moved up above the tip of the hook by the reaction of the 
spring G and.so free it, whereupon this hook prt can swing out 
al its hinge and free the boat.—May 27th, 1920. 


MISCELLANEOUS. 


117,069. May 24th, 1918.—Lusricattnc Pumps, Robert Bosch 
Aktiengesellschaft, 4-8, Militarstrasse, Stuttgart, Germany. 
Lubricating devices are known in which there are & number of 
lubricating pumps driven in common in which one or other of the 
pumps can be used so that the oil collected in the crank chamber 
can be drawn from there and delivered to a container from which 
it can be again pumped back into the oil container. In 
this case, thereforé, one of the pumps is exclusively employed for 
the delivery of the oil collected in the crank chamber and can 
only come into dperation when the oil in the crank chamber has 
attained a certain level and in the meantime the pump is running 
idle. According to the invention this drawback is avoided in the 
case of lubricating pumps in a cirele and in which the 
separate pumps are driven by a common cam disc, by the arrange- 
ment in which the ding..or de: ding parts of the cam 
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curve, or both these parts, are divided into sevetal successive | 


steps so that the pistons of the separate pumps come to rest 
once or more frequently in their suction stroke or their delivery 
stroke or in both strokes, and in any of these stationary positions 
the ducts in the driving shaft and in the pump cylinders are con- 
nected with another suction or ig ek Ae «| Therefore different 
suction leads or different delivery leads can be connected to one 
or more of the separate pumps which deliver partly fresh oil 


from the mein, oil container and partly used oil from the crank 
chamiber, construction is shown aay noe in which 
= a vertical ali Fig* 2. 8. sad - aa sees 
sections through the pump respeeti on AB,CD,EF 
of Fig. 1, showing the position of the suction ducts and also the 
ducts provided in the driving shaft. Fig, 5 is a development of 
the cam eurve showing its various steps._-_May 27th, 1920. 


143,292. February 14th, 1919.—E.ecrric Furnaces, W. E. 
Moore, Union Bank Building, Pittsburg, Allegheny, ‘Penn- 
sylvania, U.S.A. . 

The invention relates to electric furnaces of the tilting type 
and more particularly to the means by which the electrode arms 
are mounted and supported and the current conveyed from these 
arms to the electrodes. The electrode arms are supported by 
hollow columns secured to the furnace so that the means for 
raising and lowering the electrodes do not take part in the tiltin 








of the furnace. Each electrode is suspended from crane ji 





by cables, which pass over suitably arranged pu and descend. 
ing through the hollow columns are coed, on hoisti om 
independent of ‘the f ‘itself, and adapted to be rotated 
either by hand or by electric motors. The crane jibs can be 
rotated about the hollow columns and the © arins are 
secured to sleeves sliding on these columns, the conducting 
leads being led to a clamp substantially in a line with the tilting 
axis of the furnace and thence to the electrode arms. The elec. 
trode arms are formed as rectangular tubes with flat side mem. 
bers and top and bottom members of conducting material ; the 
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side members are bolted to but insulated from. the sleeve sliding 
on the vertical columns, The current is led round two opposite 
sides of the sleeve so as to neutralise the inductive effects of the 
large alternating current. At the other ends of the electrode arms 
are the clamps for the electrode. Each clamp consists preferably 
of three sections, one of which is fixed to the électrode arm and 
hinged to the other two sections which are clamped round the 
electrode and secured together by a pivoted bolt Each section 
is provided with two water circulating chambers. The specifica - 
tion includes a description and drawings of the various parts of 
the furnace.— May 14th, 1920, 





Forthcoming Engagements. 





SATURDAY, JULY 3nrp, 1920. 

Institution or Brittsh FoUNDRYMEN: LANCASHIRE 
Braneu.—Visit to the works of the English Electric Company, 
Limited, Dick-Kerr Works, . ‘Members are desired to 
meet at the works’ gate at 3 p.m. 


MONDAY, JULY 5rn, 


Royat InstiruTion or Great Barrais.—Albemarie-street, 
Piccadilly, W. 1... General meeting of the b 5 p.m, 
TUESDAY, WEDNESDAY, ann THURSDAY, JULY 6ru 

7TH, AND 8TH. 


Tue InstrruTIon or Navat “Akenrftérs—TLiverpdol. 
Summer meeting. For programme see page 662 ante. 10 a.m. 


each day. : : 
WEDNESDAY, JULY 711. 

InsTITUTION OF PeTrroLeuM TECHNOLOGISTS.—In the Canada 
Building, Crystal Palace, 8.E. “Wild Catting,” by Mr. E. H. 
Ounningham-Craig. 6'p.m. 

Manonester GEroLocicAL AND Mryina Socrety.—Viait to 
Messrs. Glover Brothers’ wake ‘orks, Mossley, near Manchester. 
: “Wire by Mr. Robt. B. 
by Mr; H. F. H. Shields. ‘London 
and North-Western Railway, ve Exchange Station, Man- 
chester, 2 p.m.; arrive Mossley Station, 2.24 p.m. 


WEDNESDAY, JULY 1l4ra. 

InstrruTion oF PeTtrotevM Tecuno.ooists.—-In the Canada 
Building, Crystal Palace, 8.E, ‘‘ Oil Storage, Transport, and 
Distribution,” by Mr. H. Barringer, 6 p.m, 

MONDAY to SATURDAY, JULY 26ra ro 31st. 


InstiruTIon oF ELxcrricat Enatneers: Scorrisu CENTRE. 
London Students’ Section’s visit to Scotland. 











Aw Inrernationan Instrrure or Rerrieeration.—An 
International Conference of) Refrigeration, at which forty-two 
Governments, States, Dominions, and Colonies were repre- 
sented, wea held in Paris on June 2ist, the French Minister of 
Agriculture, Monsieur Ricard, idi The object of. the 
conference was the signing of a convention to create an Inter- 
national Institute of Refrigeration in Paris, to be supported by 
annual subsidies from all icipant States. The aim of this 
Institute will be to stimulate the progress of the science and 
technics of refrigeration and to realise, for the benefit of the 
whole world, the development of the various «applications. of 
refrigeration which now play such a large part in the economy 
of the world. The president of, the,executive committee of the 
Institute is Monsieur André Lebon, who is assisted in his work by 
vice-presidents and officers elected from among the representa- 
tives Of the different Powers in Paris. ‘The director of the 
Institute is Monsieur Emile 'Gouault. 


Tue QueBec Bripck.—Two bulky volumes dealing with the 
Quebec Bridge have been published by the Department of Rail- 
ways and Canals of Canada. Volume I. contains the report of 
the Government Board of Engineers on the co: ted structure, 
and Volume II. a large number of drawings of the bridge and its 
details, The two together contain a complete record of the 
history and construction of the bridge, which may itself be 
rege ed as being historic. The letterpress.of Volume I. provides 
a detailed rasord of the fabrication of the members and of the 
erection of the bridge, together with numerous vings repro- 
duced from progress’ photographs. A very proportion of the 
latter are identical with those which were used to illustrate the 

series of articles on the undertaking which were published 
in B® Enaineer during.the period occupied by building 
faite There are, in addition, numerous line engrayin 
showing constructional details.and special arrangements made 
for erection, which go to make the whole of great interest and 
value. A series of ces contains information regarding 
the building up of various members of the bridge’ as well as par- 
ticulars ing tests carried out on models of different parts 











of the structure, &e. 
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PUBLIC NOTICES PUBLIC NOTICES 
ae 
ssistant Engineers for if h & + 
A the PUBLIC ngine DEPART- £ Mgiieer G. R, 
wend ev an eb ea 
of NIGE » th o re. 
: — : ——_>+——__ MINISTRY OF MUNITIONS. 
months £180" np an lle we con ag PM ge om BY DIRECTION OF THE DISPOSA SAL. BOARD 
Salary 0%) Uo eis0 pet animus, cad thenetier by PRINCIPAL CONTENTS OF THIS ISSUE. (LANDS AND FACTORIES SECTION). 
annual increments of £40 to £920 per-annum. Free Royal Naval ‘K romaine 


passages and single quarters provided 


t-class 
Liberal leave in England on full salary after each 
tour. andidates, aged 22-40, who must have had 
good practical experience as Civil Engineers on Roads, 


Buildings and other Public Works, should apply at 
once, in writing, giving age and brief details of experi- 
ence, to the CROWN AGENTS FOR THE COLONIES, 


4 Mill uk, London, 8.W.1, quoting M/Nigeria 
9034. »plicants must have served in some branch of 
His Mad sty’s Forces during the late war, unless 
satisfactory reasons for not having done so can be 
xatl a. 2 





Assistant Engineers Re- 

TRED for the GOVERNMENT 

Aster in the GOLD COAST, 

SIERRA LEONE and NIGERIA, for¥two 

tours. each of twelve months’ service, with prospect of 

permanency. Salary £480 a year, rising by annual 

increments of £30 to £720 a year, with prospect of 

further advancement. Free first-class passages and 

single quarters provided. Liberal leave in England 
on full salary after each tour of earvioe, 

Candidates, aged 23-40, who have experi- 
ence a3 Civil ‘Envinecrs on Railway ieee should 
apply at once in writing, giving 7 and brief details 
of experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, Louden 8.W.1, quoting 
M/9442 Applicants must have served in some branch 
of His Majesty’s Forces unless satisfactory reasons a 
not,having done so can be furnished. 370 @ 


ahs Brune Engineer Re- 
fer two tours, each of 12 
Liberal leave ih England on full salary.—Candidates, 


for the NIGERIAN 

DE- 

months’ with possible extension. Salary 
age 30-45, with good experience of Building Construc- 








PUBLIC WORKS 
£750 a year. Free quarters and first-class passages. 


tion, particularly in the Construction of Power 
Stations and similar works, including large Brick 
Chimneys and with some knowledge of the Laying of 
Electric Cables, should apply at once he writing, 
giving brief details of os ww mee and e, to the 
CROWN AGENTS FOR THE CO LONIES. 4, Mill- 
bank, London, S.W.1, quoting M/Nigeria’ 9582. 


Candidates must have served ip some branch of His 

Majesty's Forees during the late war, unless satis- 

factory reasons for not doing so can be furnished. 
287 


each of twelve months’ service, nwith prospect of per- 
manency, viz.:—ONE FIRST ASSISTANT HYDRAU- 
LIC ENGINEER, with salary of £600 a year, rising 
by annual increments of £30 to £720 a year and 
thence by annual oremaate of £40 to £920 a year 
(M. 9968): and SECOND ASSISTANT HY- 
DRAULIC ENG INERE, with salary commencing at 
£480 a year, rising by annual increments of £30 to 
£720 a year, and thence by annual increments of £40 
to £920 a year (M. 9069). Free single quarters and 
first-class passages provided. Liberal leave in 
Encland on fall salary after each tour.—Candidates 
who are Civil Engineers, with a thorough knowledge of 
Hydraulics and experienced on Waterworks, Masonry, 
Dams, &c., and the Conversion of Hydraulic into 
> Power. should apply at once, in writing, 
age and brief details of experience, to the 
CROWN AGENTS FOR THE COLONTES, 4, Mill- 
bank, London, 8.W. 1. quoting the reference number 
of the vacancy for which they are applying. Appli- 
cants must have served in some branch of -M. 
Forces during the late war, unless ee reasons 
373 


for not having done so can be furnish 
BB COAST for the PUBLIC WORKS DE- 
PARTMENT, for two tours, each of twelve 
months’ service, with prospect of permanency. Salary 
£180 a year, rising by annual increments of £30 to 
£720 a year, and thereafter by annual increments of 
£40 to £800 a year. Free first-class passages and 
single quarters provided. Liberal leave in England 
on full salary after each tour. 

Candidates, aged 24 to 35, who have had experience 
in Architectural and Civil + a Design, includ- 
ing Reinforced Concrete and Steel Work, Quantity 
Surveying and Estimating for General Public Works, 
should apply at once, by letter, srvias age and brief 
details of experience, to the CROWN AGENTS yon 





Re- 


ivil Engineers 
Ci QUIRED 8) 


by the GOVERNMENT 
of thee GOLD ones. for the PUBLIC 
WORKS DEPARTMENT, for two tours, 


stating 





P)raughtsman Required by 


the GOVERNMENT of the GOLD 





THE COLONIES, 4, Millbank, London, 8S.W. 
anoting M/G.C. 9971. Applicants must have mem 
in some branch of His Majesty’s Forces during the 
late war, unless satisfactory reasons for not having 
mt ne 80 can be furnished. 
Foremen of Works. Re- 
QUIRED by _ the .GOVERNMENT 
of the EAST AFRICA ey 
in the PUBLIC WORKS DEPA ENT, 
for & tour of from 20 to 30 months’ qatianens 
residential service, with possible extension. Salary 
£250, rising by annual increments of £15. to £350 per 
annum. Ovtfit allowance on first appointment of £30. 
Quarters free of rent and free passages, and liberal 
leave in England on full salary.—Candidates, pre- 
ferably single, age 24-40, who must have served in 
some branch of H.M. Forces during the late war 
wiless their reasons for not doing so are entirely 
py ra ae and who have a good general education 
and experience in execution or supervision in the 
Building Trade or Civil Engineering Profession, should 
‘pply at once, by letter, stating age and full par- 
ticulars of experience, and whether rey or single, 
to the CROWN AGENTS FOR THE C a ae 
Millbank, London, 8.W.1, quoting M. 9953, 
ce QUIRED, for Service on the GOLD 
Coane GOVERNMENT RA AILWAYS, for 
dj two tours, each of 12° months’ service. 
alary £480 Der annum. . Liberal leave in England on 
full salary. Quarters free of rent and free passages. 
pandidates, age 25-40, should have had a acon 
knowledge of Railway Construction and Maintenan 
including Bridges, Earthworks, Buildings, Steel 
rection and Concrete Works. They must have served 
in some-branch of H.M. Forces during the late war, 


unless their reasons for not doing so are. entirely 
satisfactory.—Apply at once, ‘by letter, stating age 





oremen of Works Re- 


and experience, to the CROWN AGENTS FOR THE 
opens 
71 


WO LONTES, 4, Millb: Ss 
M/9601, ank, London, 8.W, 1, 


London Trams 








Underpinning and Foundations of 
Large Buildings. 


Institution of Naval Architects. 


Hydro-Electric Works at the Great Lake, 


Tasmania. 
Royal Agricultural Society's Show. 
The Rheograph Water-flow Recorder. 


British Railway Workshops in Wartime, 
No. XV.—Swindon. 





Naval Exhibits at 
Britain's Timber Supplies. 





Standard Specifications and Research. 


the Crystal Palace. 


and Onmnibuses. 














PUBLIC NOTICES 





Rey. yal Air Fores. 
SKILLED TRADESMEN 


AND UN- 
SKILLED RECRUITS REQUIRED. 
SKILLED TRKADESMEN.—Pay 3s. to 


6d. per day on joining, rising to 188. per day. 
18 a 28, and for ex-Service men 18 to 38. 

NSKIL ED RECRUITS for training as -Car- 
sanbaent Riggers, Photographers, Wireless Mechanics, 
and Wireless Operators. Pay to commence 3s.. per day. 
No previeus experience required, provided recruit 
otherwise suitable and willing to be trained in the 

e- for which enlisted. 
For conditions of service, separation allowance, &c., 
call or write to INSPECTOR OF RECRUITING, Royal 
Air Force, 4, Henrietta-street, Covent Garden, W.C. 2 


or R.A.F 
y 

po EAST AFRICA PROTECTORATE, for the 

PUBLIC WORKS DEPARTMENT, for a 
tour of from 20 to 30 months’ continuous residential 
service; with possible extension. Salary £300, rising 
by annual. inerements of £15 to £ per annum. 
Outfit allowance on first appointment. of £30. 
Quarters free of rent and free passages and liberal 


‘ Recruiting Depot. 


Qub-Storekeepe er Required 


the GOVERNMENT of the 











leave in England on full salary. 

Candidates, preferably single, age 24 to 40,. who 
must-have served in some branch of H.M. Forces during 
the late war, unless their ——— —_ not do so are 
entirely satisfactory, and who have a good knowledge 
of Engineers’ and ge Materials, with experience 
in A tancy and and preferably 
with a inowleise of Motor Spares, should apply at 
yoaner by letter, stating age and full particulars of 

perience and whether married or single, to the 

CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, 8.W. 1, quoting M/9957. 372 

Required for the Service 

he Government of India, an 

ASSISTANT FOREMAN in the Hardening 

Section of the Rifle Factory, Ishapore. A 

young man of. good character, with a good primary 

and technical education in the elements of Metallurgy 

and Physics, with workshop experience in Hardening 

by modern methods, entailing the Knowledge of the 

Characteristics of Steels of various carbon contents 

and the aids to hardening afforded by Pyrometry, 

i.e., & man with a good general grounding, practical 

and theoretical, in the work of Hardening Small. Steel 

Parts, suchas those of Cycles, Sewing Machines and 

Firearms. 

Engagement for five years, with option of extension 
or permaneney, if approved by Government. 

Salary Rs. 3875. per month, rising by Rs. 15 per 
month to Rs. 435 per month for the first five years. 
The. salary is expected to go on increasing to Rs. 490 
per month by =. tenth year, but this cannot be 
definitely prom! Free quarters, medical attend- 
ance and passages out and home for selected candidate 
and his wife and family (if 

RES, 0 8. 
Qnote S. 5059. Last day for receipt of applications, 
12th July, 1920. 





The C Crown ents for the 
an to PURCHASE 
for aed GOYERNM NT of ZANZIBAR 
the following NEW or SECOND-HAND 
MATERIALS for HARBOUR WORKS CONSTRUC- 
TION, poreterebly f 3ft. gauge 
3° LOCOMOTIVES, steam or i. a driven, 
48. TIP WAGONS, Side and end assorted. 
‘ piper A ae —etppag rails to be 35 Ib. to 
EARLY OeLevene 


wis REQUIRED, and while 
3ft. gauge material is desired, offers of 2ft. gauge 
material will receive consideration. 

acct by full particulars of oe 
oles offered, should be forwarded to the CROWN 
AGENTS FOR THE COLONIES, 4 Millbank, 8. aa 











PUBLIC NOTICES 





G. R. 


MINISTRY OF MUNITIONS 
BY DIRECTION OF THE DISPOSAL BOARD. 
(PLANT AND MACHINERY SECTION). 


BAKERY PLANT 


At R.A.S.C. BAKERY, NORTH CAMP, 


RIPON. 
Reference M. K. 37716. Gen, 1901. 
Comprising :— 

TWO DOUGH MIXERS, prerkins. complete with 
spare double links and 16 H.P. motor. 

ONE DOUGH DIVIDER, Callow and Perkins, and 
motor. 

ONE DOUGH PROVER. 

Cet aa MOULDER, Baker and Perkins? 


N 
PULLEYS. 
BELTING : 
SACK-CLEANING MACHINE, by Robinson, 


pais 
TWENTY OVENS, fitted coke and wood, two decks. 
EIGHT BREAD TROLLEYS, wood. 
TWENTY PROVERS, cw upboards, 2nd proof. 
FOUR Four-wheel IRON BOGIES, 
1620 BREAD TRAYS. 
é es SPARE SHAFT, with rawhide pinion, 
otor. 
ONE VERTICAL BOILER. * : 
THREE BOGIES, collapsible for vertical boiler. 
adjustable pedestal journals, with white metal 
bearings. 


Full particulars and permit to view, together with 
Tender forms, may be obtained on application to the 
CONTROL LER, Plant and Machinery Section, 
D.B.1.e., Charing Cross Huts, W.C. 2. 

Closing date for Tenders, 10 a.m. on the 29th July, 


NOTE.—For sem & 8 other Government Pro- 
ome A for Sale, see ‘‘ SURPLUS,” price 3d. at all 

kstalls, or by Sumesarty Labestipeion of 2s. post 
foes in the United Kingdom, payable in advance to the 
Me air of. Publicity, 1s vega of Munitions, White- 
hall-place, London, S.W. 292 


hall-place._ London _$ Wt 
Birmingham Municipal Tech- 
NICAL SCHOOL 

REQUIRED in September next. the — time SER 
VICES of a Beep eee in METALLURG 
The commencing salary offered will ak upon the 
previous training and experience of the candidate.— 
For full particulars apply to the SECRETARY, Muni 
cipal Technical School, Suffolk-street, Birmingham. . 


with 


2ft. gauge. 


for 








(ity of Birmingham Education 
A COMM. E. 
HANDSWORTH TECHNICAL SCHOOL. 
REQUIRED in September ay the FULL-TIME 
SERVICES of a LECTURE in MECHANICAL 
ENGINEERING. 

The beg ene een ry ga — bt oo upon the 
error ft full parcioulars, apply to the PRINCIPAL, 
Handsworth ° Techni cal School, Birmingham. 346 


Derby. Technical Colle . 


PPERCATIONS are INVITE 


ON 
(1) ASSISTANT LECTURER PHYSICS. 
ISTANT LECTURER 4 ENGINEERING 
SOENCE (with Mathematics). 
Salary in each case, £240 to £450 per annum 
Qualifications . and experience will be considered in 
fixing the commencing salar 
Forms of application maz be obtained: from the 


Principal. 
FRANK C. SMITHARD, 
Secretary to the Derby Education 
Committee, 


283 





for the 








July 2nd){ 1920. 





For Sale by Public Tender, 


Sale of: 
TION FACTORY. 


ALEXANDRIA, NEAR GLASGOW, 
DUMBARTONSHIRE 
(formerly Argyll Works). 
Exceptionally well-constructed FREEHOLD FAC- 
TORY, particularly suitable for the manufacturers of 

Moter Cars, Engineering Works or similar purposes, 

TO BE DISPOSED OF by 
PRIVATE TREATY IN ONE LOT. 

SITUATION.—About + mile from Alexandria Station 
‘N.B. and C. Railway), with frontage to the 
Dumbarton-Oban main road, along which tramway 
services run from Balloch to Dumbarton, passing 
along the property and connecting with the 
Ghee. Corporation tramway system, the distance 

from Glasgow being about 18 miles. 

AREA OF LAND.—The total! area of the land is about 
53 acres, divided into two portions by a private 
road. The site upon which the factory is erected 
on - well developed with a view to possible 

nsions 

CONSTRUCTION.—The front portion of the buildings 
forming the Office Block has a handsome red sand- 
stone elevation, with polished granite columns at 
main central eee surmounted by clock tower, 
with copper covered dome. The exceedingly well- 
arranged workshops are of an extensive character 
andgssubstantially constructed in red brick 
externally and white glazed-facing bricks internally 
North light roofs, steel trusses supported on steel 
stanchions, roof t glazed and part concrete. 
The floors ‘are of concrete with asphalt top surface . 

The principal buildings comprise :— 
Floor area 
ft. super. 
135,000 


27,000 





h 

* Basements under various shops . 
* Foundry 
Stamping House 

. ‘ Box Shop (two storeys) 
There is an Engineer’s Residence attached. “to 

Y ae and also various small buildings, including 
Lavatory Block, Cochran Boiler-house, Checkers’ 
T Office, Shrapnel Filling Shop, Hydraulic Pump- 
House, Fire Station, Weighbridges, &c. 

™ Total floor area of buildings, about 425@00ft. 





super. 
HEATING.—Hot air and steam. 
WATER.—Public supply 
LIGHTING AND POWER.—Electric (public supply). 
SIDINGS.—Extensive private sidings are laid down 
and run into the factory buiidings. They are 
— with the North British and Caledonian 
lw 
Further particulars and a plan can be had on 


application 
THE CONTROLLER, 
Lands and Factories Section, Disposal Board. 

Charing Cross Buildings, Embankment, London, W.C.2. 

NOTE.—For particulars of other Government Pro- 
perty for Sale, see SURPLUS,” price 3d. at ail 
bookstalls, or by quarterly subscription of 2s. post 
free in the United Kingdom, payable in advance to 
the Director of Pablicity. as ap of. Munitions, 
Whitehall-place, London, 8.W. 263 





Reconstruction Reinforce- 


MENT. 
ENGINEERS are INVITED to APPLY for PAR- 
CULARS of the WALKER-WESTON REIN 
FORCEMENT, which offers scientific and economic 
advantages over all existing types. The Walker 
Weston System is used by the Port of London 
Authority on its vast schemes of —— with 
new satisfactory results. Agents wanted in sev 
r 
THE WALKER-WESTON as Ltd. 
7, Wormwood- stat 
London, E.C. 


The Proprietor of Letters Patent 
No, - ao 15, relating to 
SE COUPLING DEVICE,” 
DESIRES re OISPOSE of his PATENT or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the adequate working of the patent 
in_this country. 
Inquiries to addressed to 


CAUIKSHANK and a 
65-66, Chancery-lane, London, W.C. 


ae 
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SITUATIONS OPEN PEN (continued) 





Northampton Polytechnic In- [Jniversity of Durham. 


CIVIL AND MECHANICAL ENGINEER- 


ING DEPARTMENT 


ELECTRICAL ENGINEERING AND 
APPLIED PHYSICS DEPARTMENT 


WANTED, an ASSISTANT LECTURER and 


DEMONSTRATOR in each of the above Departments. 


ARMSTRONG COLLEGE, 
NEWCASTLE-UPON-TYNE. 


The Council invites APPLICATIONS for the 
sllowing APPOINTMENTS :— 
O LECTURERS IN ENGINBERING. 
Salary ts00 per annum for a probationary period of 
not less than two and not more than three years. 


pa ES to £315, according to experience and | Duties to commence on 1st October, 1920. 


ns. 
Conditions and forms of application, which must be | drawing and design under the 


returned not later than Tuesday, 20th July, 1920 
cah be obtal caine ‘om— 
MULLINEU X WALMSL ee D.Se., 
Princi 


388 neipa 


Technical School, Austin Motor 


LTD., BIRMINGHAM 

APPLICATIONS are INVITED for the POSITION 
of TEACHER of MATHEMATICS and ENGINEERING 

SCEENCE. Special knowledge of Automobile Work 
not essential, but an Engineering College-trained man 
preferred. Salary, £325-350 per annum. 

Address, giving full particulars, Manager, Training 
Department, AUSTIN MOTOR CO., Ltd., Longbridge 
Works, Northfield, Birmingham, 305 








e Royal Technical College, 
SGOW. 
DEPARTMENT ‘OF MECH AN ICS. 

APPLICATIONS are INVITED fer TWO ASSIS 
TANT LECTURESHIPS in MECHANICS. Candidates 
must have had a thorough theoretical and practical 
training in Engineering, and experience in Materials 
Testing and Hydraulics Laboratories. Duties will 
commence on ist September. Salaries £350 per annum. 
Applications should be addressed to the PRO- 
FESSOR OF MECHANICS, The Royal Technical 

College, Glasgow. 244 





Nhe Technical College, Lough- | 
BOROUGH, 
H BCeDETEED, M.B.E., B.Sc., A.R.C.Sc., 
A.M.LC.E., D.L.C,, Princip al. 

The Gevetenn of the College INV ITE APPLICA- 
TIONS for the following eae TS, which will.| 
be vaeant in September, 1920 : 

DEPARTMFNT OF MECHANICAL ENGINEER- 
ING.—LECIURER, initial salary £350 to £400 
per aes according to experience and qualifi- 


DEPARTMENT OF ELECTRICAL ENGINEER- 
ING TURER, initial salary £350 to £400 
per a according to experience and qualifi- 
eations. 

Applications must be made on the prescribed form, 
which may be obtained from the PRINCIPAL of the 
College, to whom they must be returned not later than 
Thursday, 15th July, 1920. 

Correspondents should in all cases refer to the par- 
ticular vacancy for which they desire to offer them. 
selves as candidates. 141 


[rhe University of Liyerpool. 


SESSION 1919-20, 





SUMMER TE RM BEG INS 22Np APRIL, 1920. | 


FACULTY OF ENGINEERING. 


hee Professor J. WEMYSS a6 enancoali 
M. Eng., M. Inst. C.E., M.1. Mech. 
PROFESSORS AND LECTURERS. 
ENGINEERING. 
Harrison Professo: H. Warkinsos, M. Eng., 
M. inst. C.E., MI. VMieck E., M.LE.E. 
Assistant Professor—W. MAsox; D.Sc., A.M. | 
Inst. C. 
Lecturer—G. E. 
A.M.L.E.E. 
ELECTRICAL ENGINEERING. 


Scnotes, M.B.E., M.Sc., 


Dav 4 a Professor—E. W. MArcHANtT, D.Sc., | 
M - | 


Igeturer—F. J. Teaco, B.Sc., A.M.LE. aes 
Lecturer in Municipal Electrical Engineering— 
seomaate Professor A.  BroMLEY HoLMEs, 
M. En ee? M.I.E.E. 
CIVIL ENGINE ERING. 
Professor 8. W. Perrorr, M.A.I., M. Inst. C.E. 
Lecturer in Railway Engineering—Associate Pro- 
fessor Sir J. A. F. Asprnatt, M.Eng., P. Inst. 
C.E., M.I. Mech. E. 
Lecturer in Municipal ggg a ord —Associate Pro- 
fessor J. A. Bropre, M.Eng., P. Inst. C. 


Leoturer in Dock and Harbour Engineering— 


Lecturer in Dock and Harbour Construction—T. R. 
Witton, M.A., Assoc. M. Inst. C.E. 
NAVAL ARCHITECTURE. 
‘Alexander Elder Professor—T. B. ABELL, M.Enz., 
R.C.N.C., Ret., M. Inst. N.A. 
MARINE ENGINEERING. 
F rotenone and Lecturers in Naval Architecture and 
ngin 
DES 168 AND ‘DRAW ING, REFRIGERATION. 
oa 7. J. Bk get SS ANDERSON, M.BEne., 


M. Ins , M.I. Meech. E. 
MATHEMA TION. 
Professor—F. S. Canny, M.A. 
PHYSICS. 
eon Jones Professor—L. R. WILBERFORCE, M. A. 
Leeturer—J. Rice, A. 
CHEMISTRY. 
Grant sone. Cc. C. Baty, C.B.E., M.8ec. 
F. F.LO. 


GEOL Oey.” 
—. 0 Professor—P. H. G. BosweLy 
O.B. Dari 
The Prospectus of the Faculty may be obtained on 
application to the undersigned. 
EDWARD CAREY, 
4215 Registrar, 


[ Tniversity of Bristol. 
ASSISTANT LECTURER IN 
ENGINEERING. 
£350-£10-£400, 
For particulars and form of application, send at 


once stamped addressed foolscap envelope to the 
REGISTRAR OF THE MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, 304 





Wigan and District Mining and 


TECHNIC. ~ ~ ‘OLLEGE. 


pee A gs are INVITED for the POST of 
LECTURER in ENGINEE TRING. The commencing 
salary, which will not be less than £300, will be deter- 


mined by qualifications and experience ; yearly incre- 
ments of £15; maximum £500. 
Applications should be sent to the PRINCIPAL as 
early as possible ; im any case not later than July 19th. 
~ 208 _ 


The lecturers will required mach 
Dhetel direction of the 
oe of Engineering. 

r copies of ap plications and of not more than 
thies" testimonials “koala be lodged, not later than 
20th July, 1920, with the REGISTRAR, Atmajrane 
Collece, Newenstte-upen-Ty ne, 


(Jounty Borough of Warrington. 


ELE a g DEPARTMENT. 

The Electricity and Tramways Committee of the 
Tae BDercore of Warrington invite TENDERS for 
COAL ELEVATOR and CONVEYOR, 

Specification. and form of Tender can be obtained 
from Mr. F. L. Mathias, Borough Electrical and 
Tramways Engineer, Howley, Warrington, on pay- 
ment of One Guinea, which will be returned on 
receipt of a bona fide Tender. 

Five Shillings will be eharged for extra copies of 
the specification. 

Tenders, addressed to the*Chairman of the Elec- 
tricity and Tramways Committee, Town Hall, 
Warrington, must be sealed with wax and endorsed 
“* Tender for Coal Elevator afd Conveyor,”’ and 

delivered not later than Twelve o'clock Noon on 
Tuesday, August 10th, 1920. 

The Committee do not bind themselves to accept 
the lowest or any Tender. 

A. T. HALLAWAY, 
Town Clerk. 
Town Hall, Warrington. 298 














‘Corporation of Madras. 
ECIAL WORKS ae a om. AINAGE 
ECTION. CONTRACT M. > M., No. 
| The Corporation of 3. By i. prepared td receive 
| TENDERS from competent persons willing pe enter 
into a contract for the SUPPLY and DELIVERY of 
about 220 TONS of CAST IRON SOCKET and 
SPIGOT PIPES, yepter With special CASTINGS, 
SLUICE VALVES, 
2. Forms of Tender, prepared by J. W. Madeley. 
Esq., M.A., M. Inst. C.E., &c., Special Engineer, 
Corporation of Madras, may be obtained from the 
undersigned agents to the Cerporation of Madras on 
payment of Five Shillings, which will not be returned. 
3. Tenders, accompanied by a deposit in currency 
notes or a draft on 4 Madras bank for Rs. 200, should 
be sent direct to the Commissioner, Corporation of 
Madras, so as to reach him at +. a Twelve 
o’clock Noon on the 8th September, 
4. The Corporation does not bind ‘tell to accept the 
lowest or any Tender. 
JAMES MANSERGH AND SONS, 
Agents to the Corporation of Madras. 
5, Victoria-street, re 
London, 8.W. 
June 30th iseo. 222 


Fiton Union, ogh tt Bucks. 


ALTERATIONS wine AD One wW the 
HEATING, STEAM, and ATER 
PLANT, including iButlders? Work. r tthe Work- 
house, Slough, for the Eton Union Board of Guardians. 
Specifications, schedules, a and form of -Tender 
can be obtained at the offices of the Consulting Engi- 

neets, Messrs. Kirkland and Kiernan, 17, Victoria- 
| street, Westminster, 8.W. 1, on a a a deposit 
of £2, which will be returned on 
Tender, Tenders to be sent to the CLERR TO THE 
— Eton Unien, Stacey House, Slough, 
Bucks 303 

















[ihe Great Indian Peninsula 
RAILWAY ~s rgb 

| The Directors are prepared to receive TENDERS 

| for the SUPPLY of the following STORES, namely :— 





Specification 
= aa ee for BRIDGES .... 10s. 
2. WHEBLS and AXLES .......... £1 
4 3. TRE BRICKS and FIRE-CLAY . is. 

i 4. vs 2s. 6d. 

5. 
6. 
7s. 6d. 
5s. 
| 8. SKS - 6d. 
| 9. LAMP GLASSE rn Mig mt Gogo 


&c. 
Specifications and forms of Tender may be ‘obtained 
at this office on payment of the fee for the specification, 
which payment will not be returned. 
The fee should accompany any application by post. 
Tenders must be delivered in separate envelopes, 
sealed and addressed to the undersigned, marked 
* Tender for Steel Work for Bridges,’’ or as the case 
may be, not later than _— o’clock a.m., on 
Tuesday, the 20th July, 1920 
The Directors do not bind themselves to accept the 


| lowest or any Tender. 
R. H. WALPOLE, 
Seoretary. 





| 
Company’s Offices, 

| 48, Copthall-avenvée, E.C 

| London, 7th July, 1990, 366 





| TO CONTRACTORS AND OTHERS. 


The Nantyglo and Blaina Iron- 


WORKS_ COMPANY, Limited, invite TEN- 
DERS for the PURCHASE ‘of the following RAILS 
and MATERIALS, now laid between Nantyglo and 
Brynmawr, namely : — 

180 Tons of 75 Ib. RAILS. 

58 Tons of 60 Ib. RAILS. 

164 Tons of CHAIRS, SPIKES and FISHPLATES. 

The rails aad other materials to be taken up and 
removed at the purchaser’s expense before the 3ist 
December, 1929. 

Tenders should be addressed to the undefsigned 
(from whom any further information can be obtained), 
in a cover endorsed “* Rails Tender,’’ and should be 
delivered not later than Saturday, the 31st day of 
July, 1920. 

gne Bir or any Terider will not necessarily be 
aecep 

Dated ‘this 5th day of July, t 

THE :ODORE VACHELL. 

Tle Chambers, 


wport, Mon. 297 





(Jounty Borough of Southend- 
ON-SEA, 
TO CONTRACTORS AND CONSTRU CTIONAL E NGI- 
NEPRS 


The Corporation of Southend-on-Sea invite TEN- 
DERS for the SUPPLY and ERECTION of an 
ELECTRICITY SUB-STATION at Thorpe Bay. 

The building will consist of a steel-framed structure, 
sheeted with galvanised corrugated iron, erected on 
prepared foundations. 

Schedule, form of Tender and a drawing may be 
obtained, and conditions of contract may. be seen, on 
and after Monday, the 5th July, on. application to 
Mr. R. H. Dyer, Borough Engineer, Municipal Build- 
ings, Southend-on-Sea, on payment of a deposit of 
£2, which will be refunded on the receipt of a bona 
fide Tender and the return of all loaned documents. 

Tenders, on form supplied, endorsed ‘* Tender for 
Electricity Sub-station, Thorpe Bay,’’ and addressed 
to me, must be delivered to my office not later than 
Twelve o’clock Noon on Thursday, 15th July, 1920. 

The Corporation do not bind themselves to acce-t 
the lowest or any Tender. 

By Order, 
H, J, WORWOOD, 
Town Clerk. 


Town Glerk’s Office, 
Southend-on-Sea, 
Ist July. 1920, 280 





IN BANKRUPTCY,—ENDACOTT AND BROWNE. 
BY ORDER OF THE TRUSTEES. 


fer Sale by Tender as a Going 
CONCERN, the es = Liaty ‘yy 3 in 
the LEASE of the excellen FACTORY 
PREMISES, Nos. 22/23, VERULAM ST STREET, HOL- 
BORN, W.C. 

Together with the whole of the very Yow PLANT 
and MACHINERY, STOCK-IN-TRADE and GOOD- 
WILL connected with the busi - the E 
Scientific Instrument Company, manufacturers of 
Optical and Seientific Instruments. Comprising.all 
the necessary equipment for the complete manufacture 
of binoculars, optical’ instruments and spectacle 
lenses on up-to-date lines. 

Forms of endér and further information may_be 
obtained of Messrs. Elles, Salaman, Coates and Co., 
Chartered Accountants, 1 and 2, Dacklevsbery, Cheap- 
side, E.C. 4; Messrs. Singleton, Fabian and Co., 
Chartered Accountants, 8, Staple — W.C, 2; 
Messrs. Woolfe and Woolfe, Solicitors, Hanover- 
street, W.1; and Messrs. Humbert an vinint, Sur- 
veyors, 11, Serle-street, Lincoln’s Inn, W. 

fenders to be submitted to Messrs. HUMBERT and 
FLINT, 11, Serle-strect, Lincoln’s Inn, W.C. 2, before 
Twelve o'clock om Wednesday, July 2ist, but the 
Trastees do not bind themselves to. aecépt the highest 
ws any Tender, 210 4 











IN BANKRUPTCY.—ENDACOTT AND BROWN. 
BY ORDER OF THE TRUSTEES. 


For Ss Sale by Tender as a Goin 


FICIAL INTEREST in t 
an sh of the eine and WORKSHOPS, No. 58a, 


RD E.C, 

‘Towether with the STOCK-IN- TRADE, FIXTURES, 
and GOODWILL connected with the business of 
Glass, ome and Brass, Sign Maker. 

Forms of Tender and further information may be 
gbtalned pee, pm Me Messrs. ‘ew ee Coates and Co., 

ree OE 2; Bucklersbury, 
€ at I K.0. 4 essrs. singleton, Fabian and Co. 
Chartered Accountants, 8, Staple Inn, W.C.; Messrs. 
Wont and Ppontes. Solicitors. 16, ° Hanover-street, 
-1; and Messrs. Humbert and — Surveyors, 
a Serle- street, Lincoln’s ip. WV es 
engery re to be sub eacted Se 2 HUM BERT and 
FLIN . 11, Serle-street, Lincoln’s “4 W.C. 2., before 
Twelve o’clock on Wednesday, July 2lst. but the 
Trustees do J bind themselves to aceept the highest 
or any Tende 21 





ersey Docks and Harbour 


BOARD. 
PRINCIPAL ASSISTANT TO ENGINEER-IN- oper. 
e Mersey Docks and Harbour Board 
APPLICATIONS for the POSITION ~ ‘PING PAL 
ASSISTANT to their ENGINEER-IN-CHIEF. 
Applications, with copies of itiweriele, stating 
age, qualifications sand salary required, to 
addressed to the undersigned not later than Saturday, 
the 4th of September, 1920 
In addition to being a fully qualified Civil Engineer, 
applicants should have a good knowledge of Mechanical 
and Electrical Engineering. 
By Order of the Board, 
L. A. P. WARNER, 
General Manager and Secretary. 
Dock Office, Liverpool, 
8th July, 1920. 363 


OFFICERS re TIRED FOR SERVICES ON 
INDIAN RAILWAYS 


essrs. Rendel, Palmer and 

TRITTON, Consulting Engineers, are prepared 

te receive APPLICATIONS (by letter only) for the 
following APPOINTMENTS 

EIGE ASSISTANT L O« 0MO" TIVE SUPERIN- 

TENDENTS 

Two of these officers are requited on a commencing 
salary of Ks, 620, rising aceording to Company's 
rules to Rs. 800 per calendar month. One must be 
specially experienced in Locomotive Running Shed 
and Footplate Work, and the other must have special 
Toceace of Modern Railway Workshop Practice and 
laintenance of Plant. 

Six officers are required on a commencing salary 
ot from Rs. 420 to Rs. 550, according to age and 
qualifications, 

Candidates shonid not be less than 24 years nor 
nioré than 28 years of age (unmarried men preferred), 
and must bave had a sound general education and 
have gone through a full course at a recognised Engi- 
neering and Technical College. They should have 
received thorough training as Locomotive and 
anise Engineers. preferably on a British Railway. 

* er things being equal, preference’ will in all cases 

be given to those who have hal Running Shed and 
Main Line Firing Experience. 

en who have been wounded in the war will be 
aceeptable, provided they are fit for their work. 

TERMS.—Three years’ agreement in the first 
instance, and first-class free passage to India and 
home again on satisfactory termination of engagement. 

lected candidates will be required to pass a strict 
medical examination before final appointment. 

Letters of application, giving the candidate’s age 
(and whether married or single), details of general and 
technical education, training and subsequent ¢areer 
(in chronological order), with dates, accompanied by 
copies only of testimonials, war certificates, &c., 
should be addressed to Messrs. RENDEL, PALMER 
and TRITTON, 12-14, Dartmouth-street, West- 
minster, 5.W. 1, not later than 17th July, 1920. = 

31 











Swansea Harbour Trust. 

The Trustees fd Brees te to receive APPLI- 
CATIONS for the POST of FOREMAN of their 
aay ~— Se RUNNING SHED at the Prince of 
Va k 

Candidates must be fully qualified mechanics and 
members of the A.5. 
~ Full ety ~ of the duties may be obtained 
from Mr. A. O. Schenk, the Engineer of the Trust. 
Fe eres gene which must state age, previous experi- 
and wages required, must be delivered to the 
undersigned not later than 10 a.m. on the 20th inst., 
endorsed ‘*‘ Locomotive Foreman. 
ty TALFOURD inkewer 7 
weet Offices, Swansea, 
h duly, 1920. 295 


Tilbury, U Urban District Council. 


ng Committee of the ao Council 
invite APPLICATIONS for the APPOINTMENT of 
CLERK OF WORKS in connection with the secepted 
contracts for Ferro-concrete Foundation Rafts for 
1520 Sotjeos and the Construction ef Soil and 
Surface Water Sewerage, yioes guration, Tidal 
gc Works and Reine Concrete Carriage- 
Ways, &c. 

Applicants should have s knowledge of Ferro- 
a, Work, Piling, Sewers and Rogd Construction. 
&c., and be competent te set out werk and carry out 
all the duties of Inspector under the instruction and 
supervision of the Council's Engineer. 

The Clerk of vonm appein will receive *, salary 
of £7 per week, and will be required to be on b 
on is. ordinary working hours during progress a the 
wee 8 

plications, o Supe ? be obtained from Mr. 8. A. 

Hill PWillis, M. Engineer to the Council, 

are to be epneaet te a ‘undersigned not later than 

Noon on Friday, 23rd aula: 1920. 
A. BUCKNER. 

Clerk to the Council. 





Council Offices, 
47, Dock-road, Tilbury, 
6th July, 1920. 381 





SITUATIONS OPEN 





S. FRY and SONS, Lid., Bristol, Wish to 
al. THANK all whe applied for the Post of Power 
Plant Superintendent recently advertised in this 
popes and to inform ye that the VACANCY HAS 
NOW BEEN FiLLED. P1519 a 





D, Yo Full ualified PRACTICAL 
Warne BE B pooiegaiie 4 inpenutty and initiative 
to put into pc Mme anne order @ Plant of 
unique Jute Sole Sewing hines, Lucrative post 
and good prospécts for able > a —Address with 
references, 09, The Engineer O 122 A 


ws ANTED, ASSISTANT MACHINERY EXPORT 
CATALOGUE COMPILER, to work under 
supervision ; aupimat must be expert Stenographer 
and Typist, moon office work, preferably in 
machinery hous: A aid opening for higher grade 
clerk with coneval knowledge of Machine Tools, -Wood- 
working Machinery, &c. Permanent and improving 
position.—Apply in own tee Ons — age, 
present dalary, to JONES, BURTON and CO., Lid., 

55, Great Crosshalt- street, ‘Liverpool. 267 a 


Were: for Abroad, *®OWER PLANT ENGI- 
Applicant mtst have perience in 
Running and Maintenance ot Large Piant, 
Water-tube Boilers and Motors in connection with 
paper Jmill.—Address, aera age (preferably not over 
35 years), experience and salary required, 335, The 
Engineer Office. 335 A 











ANTED for « Group of Collieries in South Wal 
@ first-class SUPERINTENDING ELECPRIOAL, 
d MECHANICAL ENG oy ER. 
éom: nt to Supervise High-tension Power 
Station Overhead Lines, and Wlectrical Installations. 
—~Address, with copies only of testimonials, stating 
salary required, 843, The Engineer Office, 343 As 


——_ must 








re iim, North at 


gi RAINED 
Libs naan Gb INERAL, Maw at NGr 
nce = the actual a re ot MAKAGHI: 


and a ret J wer? With labour ; some : 
meréial edge anh ad vied ase; age 35 to 40, 
State al Be Partickters of career. Applications will b 
trea im confidenee.—Address, 837, The Engi; a 
Office. 337 Pes 
ANTED, “ENGINEER ‘SURVEYOR, wi s 
W knowledge of Weil Boring, to carry out Bae 
Work abroad and Superintend Tube Well Sinking 
Operations ; must have knowledge of French - Ho 
wagement six months certain, probably longer. “State 
age and experience, also salary required, —A ddresg, 
308, The Engineer ¢Office. — “~~ B08 A 





ANTED PERMANEN’ CL Y; C IV 1h ENGINED R 

with p¥aetical experfence cf Surveying, Level. 

ling, Supervising Erection of Buildings and Mac shinery 

Pumping Installations, &c,, in Sudan. Address, 
stating age and experience, 282, The Engineer Office, 


282 A 


WANTED, REPRESENTATIVE for Yorkshire, for 
Sale of Engineers’ Machine Tools. State ‘con- 
nection, experience and qualificatious.— Address 
326, The Engineer Office, 326 4! 


_—_— CIVIL ENGINEER WANTED oy 
contraet in Far East ; technical college training 
and at least two years’ prev ious experience on Public 
Works essential ; must = under 32 years of ave, and 
able to pass strict medical en : good salary 
with furnished quarters.---Write, @ £E., cio 
Messrs. Brown's, 389, Tothill. Shonahe Westmi ister 
8.W. 1. $4°. 


‘NHIEF of TEST DEPARTMEN NT REQU IRKD tor 
large Sioa Works in London; only men 
—- pe —— experience need apply.—Write, stating 
ienee and salary required, to Box 237 


Balle’ “Advertising Offices, Flectounet EG. 4 259 4 


yap cle em with Practical Experience at Rein 

Concrete Road Construction and ability ¢, 

Desten, — Address, stating qualifications, salary, with 
copies of revent testimonials, 386, The E nglacer Office 
864 

Etter: op ENGINEER, Fully Qualified, 

ED, to Take Charge of Hy¥dro-eloctricgi 

Plant in the Indian hills. Experience in Hich-tension 

Transmission and Lighting essential, Salary com. 

mencing at Res. _ oj month and free unfur vished 

quafters. Free (pas Apply by letter, givin tui 

particulars, to ‘ TRANSMISSION, pe eo Keymer, Son 
and Co., 1, Whitefriars-street, E.C. 4 377 A 





















ALECTRIC AL ENG INE ER, with Good Practical 
experience; one who bas specialised in Indus 
trial Control, particularly Automatic Devices, includ 
ing Contactor Gear, &c. Must energetic, tactful. 
and have plenty of initiative. Write, giving age. 
training, experience, and salary required.—Address, 
170, The Engineer Office. 170 4 


RONFOUNDRY WORKS MANAGER REQUIRED 

for new Foundry near London, used to Castings 

up to 5 tons, output 30 tons per week Address, 

giving full particulars of experience and salary re. 
quired, 236, Phe Engineer Office. 236 A 





Rea. the SERVICES of COMMER( TAL 

RALELLES. able to Secure Orders for Mixing 

Chetal ‘or all classes of Dry Powders anid ‘:enera! 

achinery. State foll particulars of expe- 

Genie ce dong credentials.—Address, 148, The Enzineet 
145 4 





WECHNICAL ASSISTANT REQUIRED in 4 
Research Department, to Elaborate Flow 
sheets of Processes, Plot Graphs and assist in the 
ign of Laboratory Apparatus; some Drawing 
Experience and sound knowledge of Cheinistry 
required ; good opportunity for Engineering Graduate. 
Salary £250.—Address, 380, The Engineer Office 
BRO A 
ECHNICAL ASSISTANT WANTED in Sales 
Department, dealing in Contractors’ Plant and 
Road Construction Machinery ; will be required to 
Prepare Schemes of Plant. Lay-out to clients’ requir 
ments; young mechanical engineer with some elee- 
trical knowledge, experienced in Contractors’ and 
Stone-crushing Plant, preferred; must be « capable 
Draughtaman.——Address, stating fall pearson. 270 
The Engineer Office. OA 


ORKS MANAGER REQUIRED for Smal) Engi. 
neering Works in Cape Colony, South Africa, 
General knowledge required in ordinary Mechanical 
Engineering, and must have knowledge of the latest 
works production system in England, especially with 
up-to-date Machine Tools. There is a small foundry, 
both brass one iron, blacksmith shop, machine shop 
and erecting shop. The man is required to take charge 
of this as far as the weeks be concerned, who will be 
prepared to come out three years’ agreement, 
providing he is woliginatanr. ee stating salary 
uired and full experience, P1492, The Ensineer 


Pi492 a 








MPLEMENT DEPARTMENT MANAGER WANTED 

by well-known Co-operative Society trading in 

the South of England; expert knowledge of the trade 

in ail ite branehes essential ; good salary to capable 

man.—Addzeas replies, stating full nartignlons. $34, 
The Engineer Office. $34 4 


ANTED, a Geod DRAUGHTSMAN, Accustomed 

to Crane Work.—State experience, age, and 

salary to THOMAS SMITH and SONS (Rodley), Ltd., 
Steam and Electric Crane Works, Rodley, Leeds 








150 A 


ANTED, a JUNIOR DRAUGHTSMAN with (as- 

works or Mechanical Experience for a Large 

Municipal Gas Undertaking in a Manchester dis- 

triet with in hand. Applica 

stating ary required (plus Civil Service 

Award No. 101), waviad full particulars of experience 
and references.—Address, 132, The Engineer —_ 
132 A 


ANTED, CONSTRUCTIONAL DRAUGHTSMAN, 
experien in Steel Buildings, Roofwork, ce. 
Theoretical knowledge essential and used to practical 
detailing. Wages up to £6 per week for right man 
Address, stating age and previous experience, P15'2, 
The Engineer Office P1502 A_ 


ANTED, DRAUGHTSMEN, a Knowledge of 

















Coal-screening Plant; wages £5 10s. per week, 
overtime extra.— Address, 265, The Engineer Office. a 
26. » A 





D, fExperienced MECHANICAL _ ENGI- 
Wee co RE RING DRAUGH'TSMAN for large Factory, 

tate age, experience and wages required. 
ifarees. * 960" The Engineer Office. 269 A 


W4xteP in a London Office, a Good*DRAUGHTS. 
AN, mechanical experience and Constructional 
panein' good opening for a suitable man. State axe, 
perience and salary required and references.— 
Address, P1521, The Engineer Office, P1521 A 








TANTED, FURNACE DRAUGHTSMEN. Good 
experience to be gained all — dara — 
Work.—A , stating ro at and sala 
wonuited, 494444 WELLMAN SMITH O OWEN ENGI- 
NEERING CORPORATION, Limited, Kings House, 
Kingsway, W.O. 2. 838 A 


ANTED, TWO FIRST-CLASS DRAUGHTSM! N, 
used to Iron and Steel Works Practice 
sateen. stating age, experience, salary required and 


whether married or single, 379, The Engineer ag w 











rss pp Aceustomed to Detailing Elev at- 
Conveying Work.—State full particulars 

and ae to ROBERT DEMPSTER and SONS, 

Ltd., Rosé Mount Ironworks, Elland, Yorks, ©124 





YERING), Ex erienced 
only, knowleige of Conveying Machinery 

or ist * Stractural Work; resident in E, London 
Saict preferred. 7 gp B a ing p 


tlentara mee and referen 
J t gavetien and @o., Ltd., 5, Nichiotas- lane, B. ( 0.4. 


Continued on next page 
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| to the girders. By these means the load on the walls | access, was from one to two days. _As soon as the pit 
was distributed over the openings, which were subse- | was deep enough it was filled with concrete, the space 


Underpinning and Foundations of | quently made for the underpinning piers and girders. | between the concrete pier and the walls and under- 


Heavy Buildings. 
No. IL.* 
Trintty VESTRY Bu.tpine, MANHATTAN. 


peruars one of the most complicated and unusual 
eases of the underpinning of buildings is that of the 
Trinity Vestry Building in Manhattan, New York. 
The work was rendered necessary by the construction 
Mich were to be made underneath the building, each 
subway running on @ curved line diagonally across the 
site, as shown in Fig. 13. The tunnels or subways are 
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two lines of subway for a rapid transit railway, | 


If]; 







| The old building was, of course, carefully examined | pinning girders of the building being tightly packed 
before work was begun. All cracks and structural | and wedged with brick and cement. Where the graves 
| defects were recorded and the levels noted and com- | and vaults were in the way of the proposed new pier 
pared with standard levels. It was calculated that | foundations cross tunnels were made underneath the 
| the original load of the buildings amounted to an | vaults and the piers sunk from the tunnels. 
| average of 24 tons per square foot upon the founda-| At the Fulton-street end of the building short 
| tions, including the live load. The total weight of the | concrete piles 12ft. to 18ft. in length were used under 
'old building was assumed to be 6393 tons and the | the pits. Each pile was made of a riveted steel casing 
load to be added if the additional four storeys were | 14in. diameter, jin. thick, and in 2ft. lengths, each sec- 
built was calculated at 3907 tons, making an estimated | tion having a sleeve riveted inside it at the top end 
_ total load for the new foundations of 10,300 tons. If | to which the next length of casing was secured, one 
the additional load were placed on the old foundations | section fitting on top of the other. The steel casing 
| there would be an average load of over 4 tons per | was sunkthroughthe sand by a pile-driver, and length 
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FIGS. 13 AND 14—-PLAN AND SECTION OF TRINITY VESTRY BUILDING AND TUNNELS UNDER IT 


circular in section and 20ft. in diameter. The tops 
of the tunnels are just below the old foundations of 
the building. 

The Trinity Building has five floors and a basement, 
is constructed with thick walls of brickwork from 2ft. | 
to 2ft. Yin. thiek, and was erected about thirty years | 
ago. It was evident that the building was already | 
comparatively heavy, but in addition to the existing 
load it was thought necessary that the underpinning 


work should provide as regards strength for four more | 
additional storeys, which might be added at any time | 


by the corporation of Trinity Church. The subways 
also ran under @ graveyard adjoining the vestry 
building, and for sentimental reasons alone it was 
undesirable to interfere with the surface or any of 
the graves and vaults in the yard. It was also 
required that there should be no interference with the 
use of the vestry building, excepting the basement, 
which was handed over to the contractors for the space 
of fifteen months, during which time the tunnels 
themselves were also completed, although the agree- 
ment covered the use of the basement for eighteen 
months. Fortunately, the soil underneath the build- 
ing and yard was # more or Jess compact sand, and 
this fact considerably simplified matters. The sand 
varied from’ fine to moderately coarse. The water 
level was about 23ft. below the surface of the adjoin- 
ing streets, but ground water was found at 4ft. 6in. 
above this level. Generally, however, the excavation 
and pumping carried on in the adjacent subways 
lowered the water to the original level referred to. 

The position of the subways made it necessary to 
remove the whole of the old foundations, to construct 
new foundations or piers down to the level of the 
bottom of the subways, and to carry the building by 
means of girders between and resting upon the new 
pier foundations as shown in Fig. 14. Generally the 
brick walls of the building were strengthened by 
adding girders, one on each side of the bottom of the 
wall. Of these girders two were of considerable 
strength and length, being 5ft. in depth. In other 
cases the depth of the girders was 2ft., but.in still 
others they were only lft. in depth. The girders in 
question were secured to the walls to strengthen and 
tie the lower brickwork together. The old projecting 
footings were cut away, the vertical surfaces being left 
rough, and grooves were cut for the flanges of the 
girders. The girders were then covered over by or 
embedded in concrete, as shown by Figs. 15and 16, the 
whole being tied together by square rods or dowels at 
frequent intervals, driven into the walls and bent over 
t» secure the girders. Ties were also put right through 
the wall and bent over to secure the tops of the 
girders. The girders were built up in place, all joints 
being staggered, The 5ft. girders were made in three 
sections for easy erection and were bolted up in 
position. They were tied together and the wall 
above them was carried by 12in. rolled steel beams, 
the whole being encased in concrete, as shown in 
Fig. 16. The rolled steel beams transferred the load 





* No. 1. appeared June 25th, 1920, 


square foot, or 24 tons per lineal foot, again including | after length was driven until the required depth had 
the live load. It was not, however, assumed that the been reached. The sand inside the casing was removed 
|load would be uniformly distributed everywhere | by a small grab bucket as the sections were sunk and 
over the footings. The floors throughout and the roof | the interior of the completed casing was filled-in with 
were carried on cross beams resting upon the side| 1: 2: 4 concrete: Where the casing was below the 
exterior walls of the building, so that there was 2 ground water level the concrete was put down for 
reduced load on the end or gable walls. It was there- | about 2ft.-high in paper bags and then tamped, or a 


| fore assumed that there would be 12 tons per lineal 
| foot on the end walls and 28 tons per lineal foot on the 
side walls. | 

The underpinning consisted of 115 pits, each 5ft. | 
| square, filled with concrete and placed under the walls 


concrete plug was first dropped into the casing, the 
remainder of the concrete being filled in by a bottom 
self-dumping bucket. After the concrete in the ‘piles 
had set tests were made by using a hydraulic jack 
between the underside of the wall as a base and the 


| of the building in such positions that they would be | top of the pile. When the load was thus applied the 
| clear of the tunnels—see Fig. 13—and to such a depth | pile would sink 4in. or 5in., and when the load was 
that the base would be about lft. below the bottoms | taken off the pile would rebound about jin. The load 
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FIGS. 15 AND 16—METHOD OF STRENGTHENING WALLS, TRINITY VESTRY BUILDING 


of the tunnels. The tunnels were crossed with girders | would then be re-applied and the pile would go down 
resting on other sets of pier foundations placed out- | still further. The permanent load would then be 
side and within vhe walls of the building, and upon | applied to the concrete pile by placing struts between 
these girders the old walls of the building were made | the footing to be underpinned and the pile top before 
to rest—see Fig. 14. With this number and size of the hydraulic jack was relieved of its pressure. 

pier foundations the load was calculated to be 2.22} After the load of the Vestry Building had been 
tons per square foot for the original building and | transferred to the new foundations the tunnelling 








3.58 tons for the building with the additional storeys. | was allowed to advance underneath’ the building. 

The excavations for the piers were not all made at | The tunnels were made up of cast iron plates lined 
the same time, but were carried out so that successive | with concrete on the inside. ‘The excavation for the 
excavations. would be 30ft. or 40ft apart. Hand | cast iron skin was made by the top-heading method 
digging was used for all the pits, the sides being | close under the roof of the tunnel, the cast iron skin 
sheathed by 2in. planks laid horizontally and secured | being put in as soon as the section was enlarged to the 
by 3in. by 3in. timbers put in at each corner and nailed. | ful] diameter. Timbers for the roof were pushed for- 





These corner timbers were frequently cross-braced. | ward by hydraulic jacks and the sand was removed in 
The time taken to sink one of the pits, including the ' cars along the lengths of the tunnel already made. 
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The transference of the load from the old to the 
new foundations caused a settlement of the building 
varying from 15/,,in. to 2"5/,,in. at the points where 
measurements were taken. Very few cracks were 
developed and the plaster came off in only a few 
places, the settlement generally being uniform. It 
was considered that this regularity was the result of 
excavating the pits irregularly, and that it would not 
have been obtained had the excavation been done 
from one end of the building to the other in sequence. 














THE CAMBRIDGE Bur~pive, New York. 

The underpinning of the Cambridge Building in 
New York City was rendered necessary by a dangerous 
condition developed in the subsoil when it was dis- 
turbed by excavations below the street level for sub- 
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ways. The subsoil was partly made ground, and 
lower down sand, gravel, clay, and silt. The work was 
done in two stages, the first being the tying in of the 
front wall of the building to prevent its tilting over, 
and the second the actual underpinning to prevent 
vertical movement downwards. 

The cause of the trouble arose during the making of 
a subway in the street between the Cambridge Build- 
ing and the Waldorf Astoria. The subway had been 
excavated by blasting, and one of the blasts by some 
mischance had taken out soil to a distance of 9ft. 
beyond its proper limit and had actually gone 3it. 
within and underneath the front wall of the Cambridge 
Building, as indicated in Fig. 17. This bursting out of 
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had been permanently lowered some 30ft. 


concrete. 





The Cambridge Building had formerly been an 
hotel, and part of the lower floor walling had been 
cut away and replaced by small cast iron columns 
without cross bracing, and turned into shops. These 
columns rested on 4in. steel beams on inferior brick 
and rubble masonry, and altogether the construction 


timber piles, already referred to, in the dry and thus 
exposed them to the attack of dry rot. In the mean- 
while the tunnel was finished and lined, and it was 
hoped the ground water would again rise and so pro- 
tect the piles. The borings showed that this result 
had not been secured, and that the ground water 
It was 
then decided to underpin the building to the rock, 
and to do so by steel cylinder foundations filled with 


ee 


| 


ments were in 2ft. lengths and were bolted up with a 
key segmont to ease the fixing. The lengths of the 
cylinder piles varied, according to the surface of the 
rock, from 20ft. to 44ft. below the street curb, and the 
time occupied in sinking each cylinder averaged two 
days. Sixteen cylinders were put down and completed 
within thirty days. 





Tue Sincer Tower, New York. 


The sinking of pneumatic caissons as foundations 
for the new Singer Building, now known as the Singer 
Tower, in New York City, including the underpinning 
of a large concrete foundation pier 50ft. deep in the 
ground, is one of the most elaborate cases of build. 
ing foundation work on record. The main portion of 
the building is a square tower 60ft. in each direction 
























WALDORF 
Z ASTORIA 





THIRD FLOOR 


One 1% round rod 
SECOND FLOOR 











NY 





FIRST FLOOR 

















H NY 
SSSSSSSSSNSSE Soreness SSS Ses 





CELLAR 





E\j 


FIGS. 17 AND 18—THE CAMBRIDGE BUILDING, 





was such that it was not considered safe to jack down 
the cylindrical casings of the piles from the building 
in the manner usually adopted tor this type of under- 


added on each side of the bottom of the old wall, as 
shown in Fig. 19, to secure and distribute the load to 
the underpinning cylinders. These girders were 5ft. 
deep and 67ft. long and were made up of web plates 


NEW YORE 





pinning. To begin with, therefore, girders were | 





~ 22 SN 


*Turnbuckle 


Swain Sc 


and 745ft. in height from the bottom of the caissons 
to the top of the flag pole, which is 40ft. higher than 
the top of the lantern to which it is attached. The 
bottom of the lowest caisson is 93ft. below tho stroet 
level and rests upon the gneiss rock of the district. 
The area of the site around the tower is 75ft. on 
Broadway, with a depth of about 115ft., and the 
ground outside the tower is covered with a building 


with one angle for the top and bottom flanges, the | 192ft. high above the street level. The tower is a 


girders being bolted right through the wall. In order 
to facilitate erection on the site each length of 67ft. 
was made up of two portions bolted together. The 
space between the girder and the wall—about lin.— 
was grouted up with cement. The 4in. beams under 
the cast iron columns were then carried on 9in. cross 





the soil was followed by the caving in of the surface 
of the street. In the, building vertical and inclined 
cracks developed in the front and adjoining inner 
walls, and the building commenced to bulge outwards. 

A second circumstance aggravating the case was 





the fact that the Cambridge Building, the Waldorf 
Astoria, and the street between had been built over | 
an old stream. The foundation of the Waldorf Astoria | 
had a bearing taken down to the solid rock, whilst the | 
Cambridge Building rested on concrete footings above | 
the rock and on a few wooden piles at one end. | 
These piles had been cut off just above the water line | 
with an idea to their preservation, but during the | 
subway excavation the tops of the piles became 
exposed and were*therefore rendered liable to rot. 
It was noted during the subwiy work that several 
considerable streams of water were flooding the subsoil 
near the piles. ; Hee 

The first thing done to the Cambridge Building 
was to tie back the front wall by anchoring rods 
reaching far to the rear of the building, as shown in 
Fig. 18. Two 12in. beams, 41ft. in length, were placed 
vertically outside the front of the building and were 
tied back at the level of the third floor by an lin. 
iron rod, 102ft. long, ee up of Ast cig une 
were connected together by turnbuckles. rear 
of this tie rod ended agaist 12. vertieal beams 6ft. 
long and a similar horizontal beam 18ft. in length. 
The lower anchor rods were 100ft. in length overall. 
The rear ends were secured through blocks of concrete 
5ft. by $ft. by, 6ft. deep, the rod being fixed to one 
vertical and two horizontal beams laid within the 
concrete block. All the tie rods were fixed and in use 
within the space of one week. The rods were tested 
to ensure that a certain amount of initial stress had 
been put.in them, When the vertical underpinning 
was completed the rods were removed, and as one was 
being cut for this purpose it suddenly fractured and 
is said to have gone back a distance of 2ft. The 
remainder of the rods had the turnbuckles released 
before they were cut. 

When the front of the building had been secured 
in this way from bulging outwards and probable 
collapse, another examination was made of the vertical 
movement, and it was found that the settlement was 
serious. Borings were made and it was discovered 
that the depth at which rock was to be found was 20ft. 
at one end of the building and 44tt. at the other end. 
It was also found that the tunnel excavations had 
diverted the water to another level, which left the 











beams wedged up from and resting on the 67ft. longi- | 
tudinal, wall girders. Part of the wall was already ' based upon a lump sum on the understanding that 


steel-framed structure, and, as will be surmised, a very 
strong wind resistance had to be provided at the base. 


The tension resistance is provided by a series of anchors 
going down almost to bottom of the concrote in 
the caisson. The ion resistance is, of course, 


provided by the caissons themselves. 
The contract for the sinking of the foundations was 
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FIG. 19—UNDERPINNING OF 


carried on a set of five 20in. steel beams, and these 
beams were under the new conditions to be carried 
on transverse girders resting on four pairs of new 
cylinder piles, as shown in Fig. 19. Under the remain- 
ing part of the wall the cylinder piles were single and 
were aligned directly under the centre of the old wall. 

The new cylinders were 4ft. in diameter and were 
made of 3/,,in. sheet metal and 2jin. by 2}in. by fin. 
angles. The method of sinking them was unusual. 
Ordinarily in this class of work the bottom length of 
the cylinder is put in first and the other lengths are 
added on top as the bottom of the pile is sunk. At 
the Cambridge Building the top length of the cylinder 
was a 4ft. special length, and once it was oxcavated 
for and d in position it remained where it was 
and the lower segments of the cylinder were put in 





through it. The excavation within the cylinders was 
done by hand with short-handled shovels. The seg- 
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THE CAMBRIDGE BUILDING 


the caissons. were to go 70ft. below the street, with an 
inereasing price per cubic yard of foundation excava- 
tion if sinking had to be done below this level, and a 
corresponding deduction if the caissons were not taken 
to the prescribed depth. The contract time was fixed 
at 110 days, again upon the basis of a depth of 70ft. 
below the street level, 

Borings were made in many parts of the site, but 
it was by no means certain that such borings would 
show the true level of the rock, as many boulders are 
met with in the hardpan overlying the rock, which 
in the boring would show as if solid rock had been 
encountered. As a matter of fact, the gneiss was 
actually found at two levels, differing by 6ft. at two 
points lft. apart on the plan. One of the caissons 
14ft. in length met with the rock at one end | ft. 
above the level of rock at the other end. 

The position of the caissons is shown in Fig. 20, 
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which by means of figures also shows the order in 
which the different caissons were sunk. It will be 
noted that no two adjoining caissons were sunk 
consecutively. The thirty-six columns of the tower 
are carried on twenty caissons. The remainder of the 
building is carried on ten other caissons outside the 
tower area, which were not necessarily carried down 
to the rock, but were in some cases stopped at the 
hardpan overlying the rock, The caissons under the 
skyscraper tower were taken down to the rock without 
exception. * 

In connection with one of the caissons marked 4 
on the plan there was carried out an interesting and 
probably unique case of underpinning a caisson after 
the sinking had been finished. This.caisson had been 
carried down 7ft. into the hardpan and filled with 
concrete before it was decided to carry the foundation 
down to the gneiss rock. The method adopted for its 
underpinning was—as shown in Fig. 21—to carry down 
the adjoining and later caisson marked 23 to a depth 
of 5ft. below the level of the caisson to be underpinned, 
and then from this new caisson to drive a drift 5ft. 
deep and 4ft. wide to caisson 4. The hardpan below 
the existing foundation was taken out through this 
driftway and removed up caisson 23. The excavation 
having been performed, the space was at once filled 
with new concrete down to the rock and wedged 
tightly up to the old concrete, a height of 15ft., the 
work being begun, of course, at the part of the excava- 


| alternative method of calculating the loading is to 
| allow 22} tons per square foot for dead, moving, and 

wind loads combined, and by either method of calcula- 
tion the tower was found to be of ample strength. 


about 15ft. below the street, and a platform was made 
at the street level. The hoisting plant for handling 


four-boom derrick was built so that carts could run 
under it at the street level on to the platform. The 
frame was 30ft. square, the masts were 30ft. high, and 
the booms were 50ft. in length. 

The compressor plant consisted of one compressor 
capable of pumping 1294 cubic feet of free air per 
minute, and one with a capacity of 1474 cubic feet 
of free air per minute. Twin air receivers, each 4lin. 
diameter by 15ft. 9in. long, were used, in conjunction 
with a 14in. air cooler 14ft. long. Two concrete 
mixers of 24 and 18 cubic feet were employed. 

The concrete over the caissons was laid inside forms 
made of 2in. planks placed around the central air 
shaft leading down to the caisson, as shown in Fig. 22. 
The anchors to the caissons were made of flat bars. 
It was considered that the adhesion of the conerete 
to the anchor bars would amount to about 50 Ib. per 
Square inch and would allow the sectional area of the 
anchor to be decreased from top to bottom. At the 
top of the anchor the section consisted of four bars 





tion farthest away from the driftway and continued 
until the whole of the excavation had been concreted. | 
A portion of the old concrete at this point, which had | 
been laid under compressed air, was removed and was 

found to be exceedingly hard, a proof that ordinary | 


concrete, with ample water mixture, when it sets in | 


Yitittiy 


wae ~ 


CHW 
LZ 











CURB LINE ON BROADWAY 





“Tne. Encivecn” 


6in. by 1jin., which was reduced to one bar 6in. by 
l}in. at the bottom. 

There was a great difference in the rate of the sink- 
ing of the caissons through the quicksand and the 
hardpan overlying the rock. Thus in the case of the 
caisson marked 10 on the plan, 50}ft. of sand were 
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The site was excavated down to the water level | 


the caissons, weights, excavation, &c., consisted of a | 
four-boom derrick and two stiff-leg derricks. The | 
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THE SWINDON WORKS OF THE GREAT WESTERN 
RAILWAY. 


Ir goes without saying that some uncommonly 
interesting work for the Government was done in 
the Swindon works ; so much so that we have diffi- 
culty in knowing where to begin a description of 
what was achieved. 

From a spectacular point of view, and taking the 
locomotive shops first, probably the chief feature 
was the provision of forty travelling carriages for 
6in. naval guns, sent to Swindon for conversion for 
land use. This change necessitated the making of 
trails, and in some cases the trunnions had to be 
altered, sighting brackets added, and new quadrants 
for the elevating gear fitted. The trail weighed, when 
completed, 2 tons ll cwt. lqr. In Fig. 111 some of 
the guns are seen, with their limbers, on railway 
trucks ready for dispatch. Carriages for twelve 
8in. howitzer guns, converted from naval to land pur- 
poses, were also made. In addition to the trail, whi-h 
weighed, when completed, 2 tons 3 cwt. 2 qr. 9 lb., 
the change necessitated the provision of a new quad- 
rant, new position for the trunnions, and new brackets 
for the sighting apparatus. Fig. 114 shows a cradle 
mounted on a table for the fixing of the sights. A 
spider, as seen, was fixed at each end, and ground 
plugs were used for locating the boring and vertical 
centre lines. The employment of a dial indicator for 
adjustment to .001 inch will be noted, 
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FIGS. 20, 21, AND 22—THE SINGER TOWER, NEW YORK—DETAILS OF THE FOUNDATION PIERS 


compressed air becomes exceedingly hard and sets | 
very quickly. 

In no case was the cutting edge of the caisson taken | 
down much below the level of the top of the hardpan, | 
although the latter was generally some 20ft. in depth. | 
It was found that the concrete below the cutting edge | 
of the caisson formed an excellent bond with the | 
hardpan adjoining, and in this way could be relied 
upon by friction to reduce the load upon the bottom 
of the foundation, which was generally from 12 to 
15 tons per square foot. 

In designing the foundations it was assumed that 
the tower would have to carry a wind pressure of 
30 Ib. per square foot above the level of the surround- 
ing buildings, which are fourteen storeys in height, 
and, of course; shelter the tower from wind to this 
extent. It was found that the moment caused by the 
wind was equal to 24 per cent. of the moment of 
stability at the base of the tewer. The city laws 
prescribe that the wind moment of any structure shall 
not exceed 75 per cent. of its moment of stability, 
so that the tower in this respect is well within the limit 
laid down. The wind braces are formed as four small 
towers set in the corners of the skyscraper, and are 
virtually trusses standing on end 500ft. in length, 
12ft. square in section, and extending up as far as tke 
thirty-third storey. These towers are connected and 
braced together wherever possible. 

The rule usually followed in bridge designing was 
accepted in this case, that wherever the wind load at 
the base of a column amounts to less than 50 per cent. 
of the combined. dead and moving loads, it is to be dis- 
regarded altogether. Excluding the wind stresses in this 


penetrated in sixty-two hours, whilst below this dis- 
tance it took ninety-one hours to go down through 
20ft. of hardpan. The size of the caissons varied 
from @ i 6ft. Gin. diameter to a rectangle 
7ft. 8in. by 21ft, 2in. In the former case the cylinder 
was under compressed air eighty-four hours, and in 
the latter'case the réctangle was under air 390} hours. 


| When a caisson had been placed in its correct position, 


and had some weight added to it, it was generally 
sunk about 5ft. without any air compression. The 
air locks and more concrete were then added at the 
top. It was found advantageous after the completion 
of the sinking to maintain the air pressure for twelve 
to twenty-four hours after the concrete was laid in. 
This procedure enabled the concrete to set hard and 
prevented water from the outside forcing its way 
through the concrete, to the injury of the setting 
material. Some of the caissons were out of the 
plumb when the sinking was completed, one being 
so to the extent of lft. in its depth of 90ft. To make 
the work satisfactory, therefore, the tops of all the 
caissons were connected together by a 12in. thickness 
of concrete, which ensured that no one foundation 
pier could move further without the whole building 
shifting with it. It is almost impossible that such a 
number of caissons can be sunk to such a depth with- 
out deviation from the strict vertiéal. 
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Tue electrification of the 21 miles from Bombay, which 
form the Bombay suburban area ofthe Bombay-Baroda 
and Central India Railway, is to be put'in hand at once. 
Messrs. Merz and: McLellan are the consulting electrical 











way, the pressure varies from 5)to 15 tons per square 
foot and averages 10.7 tons per square foot. An 


engineers, and power will be obtained from the Tata group 
of hydro-electric companies. 





In the matter of guns, the work on which the Great 
Western. officials at Swindon pride themselves the 
most, is the making of 327 6-pounder Hotchkiss guns. 
The forgings for the tube and jacket were supplied 
from outside, arid they were rough turned and rough 
bored. The boring of the tubes was then finished, 
and the turning of the portion on which the jacket 
is shrunk was finished. The breech was then slotted 
out, thé boring of the jacket finished, and the jacket 
shrunk on to the tube. After the thread for the B 
hoop had been cut on thé tube and jacket the B hoop 
was screwed on, The outside of the tube was then 
turned to the correct tapér, the breéch end of the 
jacket was milled for thé ejector and fitted up to 
gauges for the breech block. After the bore had been 
lapped up the gun was eran to the rifling machine 
for finishing. This machine, shown in Fig. 115, with 
the gun at the far end, was specially made at Swindon. 
In addition to these 327 guns made at Swindon there 
were 682 of the same type which were only rifled 
there. Cs eee 

For the 4.5 in. howitzer, 338 sets, involving 27,662 
parts, were made for the gun-carriage; 1078 sets, 
126,004 parts, for thé ammunition wagon; 1078 
sets, 53,854 parts, for the limber; and 338 sets, 
17,249 parts, for the carriage limber. Fig. 106 shows 
the perch hook, over which the trail eye of these guns 
goes, in its seven stages. The operations were :— 
(1) forging; (2) hook portion drawn down by a die 
under @ steam hammer ; (3) after placing in another 
die socket part plated out; (4) plated portion bent 
in the roughing die; (5) socket portion finished in 
two operations in the finishing die; (6) bending the 
hook and trimming off the unwanted portion of the 

* No. XIV. appeared June 4th. 








TE 





28 





THE ENGINEER Juty 9, 1920 








socket ; and (7) drilling the necessary holes. The 
axle for the 4.5in. howitzer was made from solid 
nickel steel, heat treated and oil toughened. The 
axle horns and the axle body were bored for light- 
ness. The original block weighed 7 cwt. 3 qr., and 
when finished the weight was l ewt. 2 qr. 12Ib. It 
may suitably be mentioned here that 35 axle-trees 
for 6in. howitzers were also made similarly. Their 
















weight was brought down from 13 ewt. 1 qr. 26 Ib. to 
4 cwt. 2 qr. 16 Ib. 

Fig. 107 shows a trail eye for the 60-pounder gun- 
carriage. Of these eyes, 356 were made. They were 
worked from a solid steel forging, weighing 4 cwt. 
3 qr. 26 lbs. When finished the eye weighed 2 cwt. 
3qr. Of the cradle sides, Fig. 109, for these 






FIG. 106—PERCH HOOK FOR AMMUNITION WAGON 
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At Swindon, 6739 tons of steel billets from America| In the matter of finished shells and parts, 103,127 
were unloaded, sorted, and reloaded ; 28,557 tons of 6in. shells, 266,200 fuses with adaptors, 11,210 fuses 
billets for 8in,, 6in., 4.5in., and shrapnel shells | without adaptors, 45,108 cast iron fuses, 428,248 
were rolled; 345 tons of large proof shot were | gaines, 144,665 nose stampings, 83,437 fuse body 
re-forged to smaller sizes, and 1113 tons of 9, 2in. | stampings, 76,411 base plate stampings, 74,493 fuse 
bars were rolled down to 3in. diameter to make | adaptors, and 5572 base adaptor forgings were com- 
18-pounder shells; whilst 2389 6in. Mark XVI. | pleted. The copper band work was done in tho 
shells were re-forged to Mark IV. carriage and wagon shops, but in the locomotive 








FIG. 107—TRAIL-EYE FOR 60-PDR. GUN CARRIAGE 





Another operation at Swindon was the actual 
manufacture from the billet of 265,652 tons of 
forgings. for 6in. shells, either high explosive or 
howitzer. The billets weighed 145]lb. each, and 
were 19in. long and 5}in. square. After being 


shops 2606 copper bands were made for 6in. proof 


shot. Of 18-pounder cartridge cases, 1,604,462 were 
re-formed, and 46,707 had the splits brazed. 
Perhaps the most delicate work done for the 
Ministry of Munitions was the making of 250 hardened 
screw gauges. These gauges had to pass the tests of 
the National Physical Laboratory, which they did 


cut to length they were taken to a twin con- 
tinuous semi-gas furnace of the regenerative type, 














60-pounder guns, 158 were made. A steel slab, 
4} in. thick, weighing 19 cwt. 1 gr., made two sides, 
and each was milled out as seen, and the weight 
reduced to lewt. Oqr. 141lb. for each side. The’ 
ribs, which were jin. thick, were left in for stiffening. 
For the same guns, 768 sets, involving 101,214 parts, 
were made for the ammunition wagon; 768 sets, 
2,747 parts, for the limber ; 281 sets, 635 parts, for the 
gun-carriage ; and 219 pintles for the limber. Forty- 
one sets of gun mountings and loading platforms ' 
and 5 pedestals for 6in. Nordenfelt guns were made. 

The illustrations, Figs. 112 and 113, will, no doubt, 
be of interest. They show stages in the manufacture 
at Swindon of 38in. H2 mine hemispheres, of which 
17,825 were made. The cases werestamped from jin. 
steel plate, cut by rotary bevel shears to a circle 
4ft. 64in. diameter. After being heated for five 
minutes in a furnace the plate was slid by a carrier 
on to the top of a die, and under the draw ring sus- 
pended from the moving table of a 300-ton hydraulic 
press. The press had a hemispherical punch, as seen | 
in Fig. 112. On the valve of the press being then | 
slightly opened, the draw ring was lowered, and.on its | 
reaching the plate the operator gave the ring a slight | 
twist so that the hugs on the ring interlocked with the | 
hook bolis of the die. The punch meanwhile, was | 
following the draw ring, and immediately the latter 
had become locked the valve was fully opened so that 
the punch descended rapidly. After allowing suffi- 
cient time for the hemisphére to get its proper shape, 
the punch was withdrawn and hook bolts attached 
thereto coupled the draw ring to the moving. table 
so that the ring was lifted clear. A small bottom 
ram then pushed up the hemisphere clear, as seen in 
Fig. 112. To allow for the insertion of the explosive 
equipment a hole was made in the bottom. of one 
half of the hemispheres. It was punched cold and 
the metal round the aperture was then heated on an 
ordinary ring fire, as seen in Fig. 113, and flanged 
whilst hot. The register rings were rolled in an 
angle-iron rolling machine, and then squared up in & 
segmental jig, as seen in the distance in Fig. 113. 
Of these register rings 10,966 were made. 








FIG. 108—CUTTER BRACKETS FOR PARAVANES 


‘night on 10-hour shifts. 





FIG. 109—CRADLE SIDE, 60-PDR. GUN CARRIAGE 


and after being placed, Fig..118, page 37. on the outer with great credit to all concerned with them. 
end of a water rack, were pushed along the rack by a| They were made from low carbon steel bar with an 
hydraulic ram to the hot end of the furnace. After | analysis of carbon .11, silicon .05, manganese .58, 
reaching forging temperature the billet was taken out | sulphur .04, phosphorus .04, arsenic .03. The blank 
of the furnace and conyeyed by a run-way to a 250-ton | was sawn off the bar and rough turned, then heated 
hydraulic press, seen on the right in Fig. 119. There! to 860 deg. Cent., and quenched in a brine bath. 
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FIG. 110—PITCH CORRECTING DEVICE FOR SCREW GAUGE MANUFACTURE 


it was punched and roughly formed to flower-pot | After the hole had been roughly drilled another cut 
shape. A: bottom.ram. pushed the forging out of the | was taken over the top, and it was again heated to 
press, and, at the same heat, it was taken by another | 860 deg. Cent., and quenched in a brine bath. The 
run-way, as ‘seen in..this illustration, to an 80-ton | hole was then finish bored, the gauge turned to size, 
press, where the forging was drawn. -The works | and the thread partly cut, and it was once more 
turned out 2546 shells per week, working day and | heated ‘to 860 deg. Cent., and quenched in brine. 
After the thread had ‘been finished, plus .007 full for 
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FIG. 111—CONVERTED 6-INCH NAVAL GUNS READY FOR DISPATCH 
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.114—FITTING SIGHTS ON 8-INCH HOWITZER CRADLE FIG, 115—RIFLING A 6-PDR, HOTCHKISS 
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grinding, the gauge was marked and the keyway 
cut. The gauge was then carburised at 900 deg. Cent. 
for three hours, and allowed to cool in the box in 
which it had been packed. When cool it was removed 
from the box and re-heated to 960 deg. Cent., and 
again quenched in a brine bath. The hole in the | 
gauge was then ground to size and afterwards to 
length, and the threads were ground to within plus 
-002 of finished size, ready for lapping. It was then | 
lapped to size, the limits being plus .0003, minus | 
- 0006. ’ 
The special plant required to produce these gauges 
is of interest. As it was found impossible to obtain, 
with the lead screws of any of the lathes in the tool 
room, the accuracy of pitch required, test screws were 
cut on two of the lathes and sent to the National 


head with a diamond trueing device for grinding the 
£ g & 


} gauges after hardening. 


The results were most Satisfactory; 250 gauges 
were made and passed by the National Physical 
Laboratory with less than 4 per cent. of failures. 

Throughout every assistance-and advice was given 
by Mr. Sears and his assistants at the National 
Physical Laboratory, and without this help it would 
have been impossible to make such: rapid progress, 
and to have made such a success of the manufacture. 

Other delicate work related to paravanes. The 
works made, for instance, 2900 cutter brackets, Fig. 
108, which were made of high grade nickel chrome 
steel and heat toughened before dispatch. Of. ‘planes 


for paravanes, 199 were made from 36 tons * tensile 
steel, and of stays for the planes, 6668. 





FIG. 116—-WATER-CART AND DETAILS 


Physical Laboratory for calibration, the resultant | 
charts making it possible to fit each lathe with a pitch- 
correcting device as shown in the line engraving, 
Fig. 110, on page 28. 

In this C is the correcting cam, S the correcting 
cam and abutment screw, and R the radius arm fixed 
on S. The formula for the required movement M is : 


M = 2xren per inch of run 
Where r = radius in inches 
e = error in inches 


number of threads per inch on e6rrecting 
screw. 

The correction bar C is drawn along by the saddle, 
and automatically moves the radius R, which turns 
the correcting screw S, forcing the lead screw along 
the bearings to make up loss in run, ‘.e., progressive 


0 eee 





| tangent gun sights. 


Yet another piece of work of whieh the Swindon 
officials are proud was the conversion of 17 sets of 
The travel of the sight bar was 
lengthened, ‘and it was fitted with a micrometer 
control. “The work consisted of a slide box with 
9-start screw,” Zin. diameter, and 10in. long, a 
dividing disc with handle and catch, a new. seale 
and Vernier, and a new carrier for the sight bar. 

Among the railway work proper done for the 
Government in the locomotive shops was the loan of 
95 locomotives for use overseas and the supply of 
Spare parts numbering 34,104 items and aggregating 
643 tons. For the maintenance of Belgian locomotives 
14,600 items, aggregating 290 tons, were suppliéd. 
In the way of equipment for the workshops overseas 
there were supplied 8 locomotive type boilers, 8 air 





FIG. 117—INVALID BED 


error. The device, as shown, is for correcting a plus | 
progressive error; to correct for a minus error C} 
must slope the other way. 

Three measuring instruments were then madé’: 

(1) Bench centres with a floating micrometer, 
reading to .000lin., for measuring the core diameter, 
the effective diameter, and the top diameter. 

(2) A microscope on a stand with a revolving 
eyepiece fitted with a dial graduated in degrees, and 
with a Vernier to read to five minutes for measuring 
the ni oy 

(3) A piteh-measuring machine of ‘the National 
Physical Laboratory’s large»design, which was 
calibrated at the National Physical Laboratory fos 
measuring the pitch. 


otherwise dam: 





The lathes were also fitted with a smi! guna 


reservoirs, 19 large and 39 small machines. 

The works .at Swindon make their own gas, and a 
| benzol extracting plant, which was put down in 
April, 1916, had, up to December, 1918, extracted 
142,810 gallons of crude benzol, which was at the 
rate, approximately, of 2} gallons per ton of coal 


’ earbonised. 


In the carriage and wagon shops 4 ambulance 
trains for use in this country were constructed, 6 for 
the BritishgArmy in France, 2 for the Mediterranean 


| lines of Communication, and 4 for the United States 


Army, a total of 46 trains and 256 coaches. » In 
addition, 10 pk coaches ‘were supplied:-to the 
Mediterranean ‘and 13 vehicles wrecked or 
France were replaced. For. use 
overseas the following stock was lerit :—309 covered 









goods wagons, 5070 open wagons, 400 open wagons 
with roof doors, 76 30-ton trucks for carrying tanks, 
4 travelling gas holders, 10 passenger brake vans, 
2 low wagons of the ‘‘ Crocodile’ type, 400 20-ton 
W.D. covered goods wagons, and 2 heavy “ Croco 
dile ’’ wagons for mounting guns. 

For use in this country 40 35-ton “ Rectank ” 
wagons were built, and 30 30-ton trucks—‘' Macaw ° 
—were stiffened by additional under girders and pro- 
vided with ramps for carrying tanks, also 12 35-ton 
wagons were built for anti-aircraft guns. The four 
40-ton wagons for the two armoured trains illustrate 
in our Crewe article of August 29th; 1919, were, it 
will be remembered, supplied from Swindon. 

A good deal was done, especially during mobilisation, 
to suit existing stock to military needs. Timber 
wagons had their bolsters removed and were converted 
to carry artillery, being provided with ramps, so as 
to give a path from wagon to wagon. For the san 
purpose the sides and ends were removed from open 
goods wagons. The centre stanchions were left in 
and a 7in. plank was bolted in on either side so as 
to act as a fender. Open goods wagons had their 
sides and ends raised to 5ft. 6in. by a plank so as 
to carry horses. Later, 238 covered wagons were 
converted for use as insulated wagons, and some oli 
carriage underframes adapted for carrying aeroplanc 
cases. These latter vehicles were named “ Gadfly, 
and had two pairs of sliding brackets to grip and holi| 
the cases in position. 

In the way of road vehicles there were made 1160 
G.S. wagons, 50 water tank carts complete, 50 water 
tanks only, 300 wheels for water tank carts, and 25 
2-horse vans. Whilst we have already, in a previous 
article, shown a water tank cart we give anothe: 
illustration in Fig. 116, as this shows also all the 
component parts, the number of which will be sur 
prising to many of our readers. The parts of a G.S 
wagon are more numerous still. 

It was observed, when describing the work done 
in the locomotive shops at Swindon, that the coppe: 
bands were made in the carriage and wagon shops. 
Of them there were 211,279 of 8in., 560,845 of 6in., 
616,500 of 4.5in., 357,150 of 18-pounder, and 47,000 
of 13-pounder—a total of practically 1,800,000 
bands. There were 6500 forgings for the noses of the 
8.25in. Italian shells, and 42,276 for the 2.75in. 
shrapnel shells. Of anchor flukes for mines, 42,000 
were made, also 96,614 forgings for mines. 

In timber work there were 2950 stretchers, 3850) 
picketing posts, 38,000 picketing pegs, 1300 cable 
drums, 5000 sets of scantling for rifie butts, 500 15in. 
cartridge boxes, and 40,000 oak spokes for artiller\ 
wheels. In addition to this, 10,000 cubic feet ot 
timber were cut and artificially dried for the Air 
Board. All the leather work for the guns dealt wit! 
in the locomotive shops was made in the carriage 
and wagon shops. Altogether, 105,000 pieces oi 
leather work were made for various purposes, ani, 
looked at from a railway point of view, with great 
credit to the shop. 

In concluding this article, we would revert to the 
question of ambulance trains in order to say that 
we have always been under the impression—and 
have yet no reason to think otherwise—that the 
skeleton scheme for the ambulance trains was 
developed at Swindon under Mr. F. W. Marillier, the 
carriage and wagon works manager. There, too, was 
designed the bed—known as the Great Western bed 
made by Hoskins and Sons, Limited, Trinity-street, 
Birmingham, and used in all ambulance trains and 
hospital ships. Out of this has been developed a 
stretcher for spinal cases for use in invalid saloons. 
A portable frame, with a handle at each corner, 
containing three similar beds, lies on the floor of the 
carriage, and into it is set the stretcher, as shown in 
Fig. 117. 





THE annual report of the National Union of Railway- 
men, issued in anticipation of the forthcoming annual 
general meeting, states that the strike of September- 
October last cost the Union over a quarter of a million 
pounds. 

In a paper entitled “‘ Electricity Supply by Gas Com- 
panies,” presented at the annual convention of the 
Institution of Gas Engineers, Mr. J. Fisher describes the 
Wood Green electricity undertaking of the Tottenham 
District Light, Heat, and Power Company. In discussing 
the economics of this method of electricity supply, the 
author finds it distinctly advantageous from a coal con- 
servation point of view to use gas to generate electricity 
instead of burning it direct to heat an incandescent 
mantle. Comparing the two systems, he states that 


_}one unit with tungsten lamps using 14 watts per candle 


per hour will supply the light of 890 candles for one hour 
at a cost of 7d. to 6$d., but 50.6 cubic feet of gas, with a 
burner efficiency of 16 candles per cubic foot gives only 
809 candles for one hour, and with gas at 4s. 8d. per 1000 
eubie feet the cost would be only 2.8d. Comparing 
nitrogen-filled lamps with high pressure gas, the results 
are :—Electricity, 1335 candles for one hour, the lamps 
taking 0.75 watt per candle-power hour; while for gas, 
2275 candles are obtained, with burners giving 45 candles 
per cubic foot. The use of high-pressure gas is, however, 
so limited that the comparison is hardly fair; for the 

en or half-watt lamps can be, and are, extensively 
coed for indoor illumination. For power obviously one 
cannot generate electricity by gas and reconvert it into 
power without some loss ; but there is a great advantage 
in so doing. It enables a great number of people to use 
small units «in factories, shops, and even their 
homes—in places where a gas engine would be out of the 
question. 
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A Seven-Day Journal. 


The Forty-four Hour Week — Light Railways — Welfare Work — New Motor Ships — Developments 


Government Economy — Tron and Steel Wages — 
at Dowlais — Technical College at Chesterfield — 
South-Western Electrification — Channel Tunnel 


A LONG letter on Government economy was sent 
by the Federation of British Industries on Tuesday 
last to the Prime Minister. The letter opens with 
a warning to the Government of the serious effect 
which may follow the continuance of taxation at its 
present level; it then charges the Government with 
having signally failed to restrict its expenditure and 
with showing but little grasp of the fundamental 
grasp of the principles involved. The Federation 
sugzests that instead of deciding upon measures and 
then imposing taxation to meet their cost, the Govern- 
ment should first consider taxation and then decide 
what it can afford to spend. The letter then dis- 
cusses Government extravagance and Government 
methods in some detail, and proposes as a remedy for 
the present ills that a Financial Council should be set 
up, under the chairmanship of the Chancellor of the 
Exchequer. This Council should be composed of 
independent men selected for their wide financial 
or business experience, assisted by the senior per- 
inient officials of the principal Government Depart- 

nts. 
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Ir was decided at a divisional Conference of the 
[ron and Steel Trades Confederation, held at New- 
castle on July 3rd, that a claim should be made for a 
minimum payment of £1 per day to all men employed 
in the iron and steel industry. The demand is based 
on the familiar excuse of the cost of living. 

* * * 


THE question of the 44-hour week came up for 
discussion at the annual meeting of the General 
Fe leration of Trade Unions, held at Leamington on 
July Ist. Mr. John Hill, representing the Boiler- 
makers’ Society, moved a resolution complaining of 
the delay in this connection, and affirming the prin- 
ciple of the 44-hour week and the limitation of over- 
time. Colonel John Ward, who recognised that his 
action was liable to be misunderstood, urged the 
desirability of taking steps to stabilise’the 48-hour 
week and consolidating the position already won for 
labour, rather than presenting fresh demands at this 
juncture. His criticism of the action now sought to 
be taken as grasping at the shadow and running the 
risk of losing the substance was not accepted as 
sound, and the resolution proposed by Mr. John Hill 
was adopted by a large majority. 
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In a White Paper issued on Saturday last, the Light 
Railway Commissioners report fif.een new applications 
for orders to authorise light railways. The report 
refers to the need of co-ordinating transport by rail, 
road, and water agencies, and expresses a belief that 
many advantages will arise from the bringing of these 
and light railways under the control and authority of 
the Ministry of Transport. Cases are quoted of the 
effort of railways of the class named upon industrial 
and agricultural expansion. 

* * * 


Tae Conference on Welfare Training and Welfare 
Work, which has been held at the Home Office during 
the past week, was inaugurated by an address from 
the Home Secretary. Mr. Shortt, in commenting on 
the value of the work which has been done, referred 
to the suspicions which in some quarters in labour 
circles the welfare movement had aroused. These 
were now dying down, and he hoped that those con- 
nected with trade unions and greet industrial organisa- 
tions would appreciate the intentions of those behind 
welfare schemes. The interest of the Home Office 
was to make the work really efficient, as it was 
realised that only by careful attention to the health 
and welfare of the younger generation could this 
country secure the population desired. A number of 
papers on various aspects of welfare work were read, 
and experience was quoted to the effect that when 
carried out on approved lines it had not only been 
associated with good relations between employers and 
employed, but had secured increased output at less 
fatigue. 

* * * 

Ir is reported tha‘ the British Indie Steam Navi- 
gation Company has placed contracts for three motor- 
propelled ships. New features, it is stated, are to be 
incorporated in the design of the Diesel type engines 
which are to be fitted. 

* * # 

In a statement published on July 2nd, particulars 
are given of Messrs. Guest, Keen and Nettlefold’s 
scheme for a range of coke ovens on the Ivor site to 
meet the requirements of the Dowlais works. It is 
understood that the plans include a power station 
to supply the works and collieries and new fitting and 
machine shops,, The estimated expenditure _ is 


. 





£750,000. 


New Labour Demads — Sales 


of Destroyers — Ironfounders’ Wages Vote — Air Mail to Holland — 


‘ . — Foundry Pig Iron — Fairfield Appointment — Wear Shipyards’ Output — New Chairs at Liverpool 
University — Payment by Results — Patents Report — Shipyard Appointment — Sir Perey Scott and Vickers. 


At this week’s meeting of the Chesterfield District 
Higher Education Committee it was announced that 
Mr. G. A. Eastwood, a former Mayor of Chesterfield, 
had made the gift of a site and a sum of £25,000 for 
the provision of a technical college for Chesterfield. 
Plans have been already prepared for the carrying 
out of the work in sections, it being recognised that 
the cost of building and equipping a college of the 
character required will largely exceed the sum 
available. 

* * * 

Tae Joint Committee of the shipbuilding and 
engineering trades, which is charged with an investiga- 
tion into the economic effect of a further reduction in 
the hours of labour from forty-eight to forty-four 
per week has been engaged in making inquiries on the 
North-East Coast during the past week. There has 
been considerable delay in the formation of this 
Committee, mainly owing to differences of opinion as 
to constitution. 

* * * 

THE Admiralty has this week decided to offer for 
sale no fewer than eighty-five destroyers. The vessels 
listed for sale include, it is stated, the Lance, which is 
believed to have fired the first shot in the war at sea, 
and the Portia, a comparatively modern ship. When 
these vessels have been sold none of the units remain- 
ing in British destroyer flotillas will be more than five 
years old. In other words, all those on the active 
list’ will have been constructed since the outbreak of 
war. 

* * 

WorkKERs in engineering unions continue to show 
opposition to the proposals that wages payments 
should be based on results. The decision of the 
Friendly Society of Ironfounders and associated 
bodies, which comprise the National Union of 
Foundry Workers, to reject the scheme placed before 
its members, which was made known on Tuesday, 
puts them in line with other engineering unions. In 
this instance the method of putting in force the 
principle of payment by results had been carefully 
framed, it was believed, to meet possible objections 
on the part of the men, and its acceptance was recom- 
mended by the negotiating Committee. It is explained 
that the adverse vote does not apply to such modified 
schemes of payment by results as are now in opera- 
tion, but is limited to a refusal to make a general 
application of the system to the whole of the foundry 


trades. 
* * * 


THE Post Office authorities give notice that regular 
air mail services are now in operation between London 
and Amsterdam. The date of opening of the service 
was July 5th, and the packets which are being carried 
include registered letters, express letters, ordinary 
letters, postcards and printed papers and samples. 

*- * * 


THE extension of electrical operation on the London 
and South-Western Railway is to be postponed. The 
routes which it was hoped to convert from steam to 
electric traction to complete the scheme already 
authorised are the Cobham and Leatherhead lines to 
Guildford. The decision not to proceed with the work 
at present is based on the abnormal rise during recent 
months of prices of material, the inability of 
manufacturers to make firm quotations or to fix dates 
for delivery, and the difficulty of raising cepital while 
@ definite declaration of railway policy has not been 
made by the Government. 
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A MEETING of members of all parties in the House of 
Commons was held on Monday evening to discuss the 
Channel Tunnel! project. Mr. Arthur Fell occupied the 
chair, and a resolution was unanimously adopted 
urging thet the sanction of the Government to the 
construction of a tunnel under the Channel to unite 
the railway systems of France and England should 
no longer be postponed. The resolution added that 
the tunnel is in the interest of the commerce of the 
two countries, and would be as a sign to the world 
that France and England are united by bonds of 
friendship which are stronger than treaties, and will be 
proof against any questions or difficulties that may 


at any time arise. 
* * * 


THE shortage of foundry pig iron in Scotland has 
been the subject of a question in Parliament’ this 
week to the President of the Board of Trade. Com- 
plaint is being made that owing to the difficulty of 
obtaining deliveries of English pig iron, Scottish 
ironfounders have been compelled to fill their require- 
ments by buying American pig iron at excessive 
prices. A demand is made on English manufacturers 
to increase the output of pig iron of the quality 
required. : 





Mr. A. M. KENNEDY, managing director of the 
Northumberland Shipbuilding Company, has this 
week been appointed managing director of the Fair- 
field Shipbuilding and Engineering Company, in 
suecession to Sir Alexander Gracie, whose retirement 
was announced in this journal last week. 

ae 

Five vessels were launched from Sunderland ship- 
yards in June, representing a total gross tonnage of 
26,245, and raising the output for the first six months 
of the current year from Wear shipyards to 160,263 
tons, which is over 20,000 tons in excess of the output 
for the corresponding period of last year. An interest- 
ing statement which accompanied the issue of the 
statisties this week is to the effect that four out of 
the five vessels launched last month are being con- 
structed for Scandinavian owners. 


* * * 


At a meeting of the Council of the University of 
Liverpool, held on July 6th, Mr. C. O. Bannister was 
appointed to the Chair of Metallurgy, and Dr. W. 
Mason to the Chair of Engineering (Strength of 
Materials). Mr. Bannister, who is an Associate of the 
Royal School of Mines, was lecturer in metallurgy at 
the Sir John Cass Technical Institute, and subse- 
quently joined Messrs. Riley and Harbord, for whom 
he carried out work for the War Office, Admiralty, and 
other public departments. Dr. Mason has had 
experience in India, and has for the past fifteen years 
been at Liverpool University, first as lecturer, and 
since 1919 as assistant professor in the department 
of engineering. He has done valuable work on the 
strength of materials. 
* * * 

ATTENTION may be directed to a statement made 
at the meeting of the Explosive Trades, Limited, on 
July 6th. Sir Harry McGowan, the chairman, com- 
mented upon the company’s interest, in associetion 
with an American company, in scientific mass produc- 
tion of motor cars, and referred to the greater output 
per man in the American factories in which the com- 
pany is a partner. His point was that the high wages 
earned by American. workmen a3 the result of high 
output were due, not to any superiority over the 
British mechanic, but the result of the greater free- 
dom of action which he enjoyed. Until a similar 
condition of affairs prevails in this country it is hope- 
less, said this authority, to expect that we can com- 
pete successfully with American firms in this and 
other branches of engineering manufacture. 


* * * 


In the annual report of the Comptroller-General of 
Patents, Designs, and Trade Marks, issued on Wednes- 
day as a White Paper, it is stated that the number of 
applicetions and specifications filed in 1919 was the 
highest on record. Applications numbered 32,853, 
or 1901 more than in any previous year, and showed 
an increase of 11,014 over those of 1918. An equally 
notable increase is shown in the complete specifica- 
tions filed, which numbered 18,922, as against 13,263. 
Applications received from women inventors num- 
bered 306. 


* * * 


Ir was announced on Wednesday that. Mr. William 
Boyd, general manager of. Messrs. Swan, Hunter and 
Wigham Richardson’s Wallsend shipyard, has been 
appointed managing director of Workman, Clerk and 


Co., Limited. 
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JUDGMENT was delivered by Mr. Justice Coleridge 
in the King’s Bench Division of the High Court on 
Monday last in the action brought by Admiral Sir 
Percy Scott against Vickers, Limited. The Court 
decided in favour of Admiral Sir Perey Scott, and 
directed the defendants to furnish an account of the 
sales of the plaintiff's naval inventions and royalties 
at a percentage on the selling price. The declaration 
was that the plaintiff was entitled to receive 20 per 
cent. where orders for his inventions had been 
obtained in an absence of competition with other 
firms, and 10 per cent. where there had been such 
competition from January 15th, 1905,to January 18th, 
1913. On all orders received after the latter date 
the royalty is fixed at 10 per cent. in every case. As 
the defendants had pleaded the Statute of Limita- 
tion all claims relating to sales made before January, 
1913 were waived. A reported sequel to the judgment 
is the resignation of Sir Trevor Dawson, which the 
directors of Vickers Limited declined to accept. 
They are understood to have expressed the opinion 
that his action in connection with the dealings with 
Admiral Sir Perey Scott has throughout been quite 
correct, 
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The Royal Agricultural Show at: 
Darlington. 
No. III.* 


Two of the simplest and most novel exhibits in 
the implement section had to do with the raising of 
water, and, although quite distinct, are each based 
on the same scientific principies. We refer to the 
chain elevators made by Liquid Lifts, Limited, 47, 








| carried above the engine, containing two days’ supply | 


| of fuel. It has a small compartment at one end to 
carry a sufficient quantity of petrol for use when 
| starting up. The crank shaft is extended at the near 
side to take a pulley for driving by belt a thrashing 
| or other machine. This extension is coupled up to 


| the crank shaft of the engine by a friction clutch. 
| This ctutch also controls the travelling and ploughing 
| gears. The travelling gear and ploughing drum are 
| mounted on the rear end of the frame, and by means 

of a pitch chain from a sprocket wheel on the counter- 








The flour-milling machinery shown by Thomas 
Robinson and Son, Limited, Rochdale, embraced a 
roller mill, an emery grain scourer, a double milling 
separator, an auto-balance shaft-driven plansifter, » 
Koh-i-noor sieve purifier, a cyclo-pneumatic dust 
collector, a cyclo-pneumatic grain separator, and a 
plansifter milling separator and grader, with vertical! 
shaft. These machines embody all the most recent 
detail improvements. The roller mill gearing has 
been re-designed to give the highest possible efii- 
ciency, the bearings being totally enclosed and workiny 














FIGS.15 AND 16—McLAREN’S 


Victoria-street, London. S.W., and Boulton and Paul, 
Limited, Norwich. When an endless chain is run 
over a pulley or pulleys above a certain velocity and 
revolved through water or other liquid, the latter is 
constantly displaced by the descending length of 
chain, and is as constantly urged by the force of 
gravity to make good the displacement. Further, 
when the length of chain after passing down through 
the liquid and round the lower pulley, having charged 
its links with water and expelled the air from them, 
ascends above the surface, surface tension and 
capillary attraction cause the liquid to adhere to 
the chain, thus producing a rising column of water 
with the chain as a core until the liquid is thrown off 
at the top by centrifugal action when the chain passes 
over the driving pulley. By means of this simple 
apparatus, water or other and more viscous liquids 
can be raised to considerable heights. The chain 
used by Liquid Lifts, Limited, is composed of a 
number of helical coils of wire disposed transversely 
and held together by means of loosely fitting pins 
or bolts, and runs over a driven pulley at the top, 
while it is kept taut in the liquid at the bottom by a 
suspended pulley. The other arrangement shown 
by Boulton and Paul consists of an ordinary link 
chain surrounded by galvanised wire helices. It is 
suspended and driven in the same manner as the first- 
named pattern, and seems to act equally well. 
vided these simple water-lifting appliances 
operated within a certain range of speed, they per- 
form their functions with a fairly high mechanical 
efficiency, and there must be hundreds of uses to 
which they can be applied with advantage. 


There is considerable diversity of opinion amongst 


agriculturists concerning the merits of ploughing by 
direct traction. There are many who hold that it is 
wrong from a mechanical point of view, owing to the 
loss of energy entailed in the tractor having to haul 


its own weight in addition to that of the plough, as well | 
as being injurious to the land over which the tractor | 


passes. It is generally conceded that the chief 
objection to the cable system of haulage is the cost 
of the plant required, which is far too great for 
individual farmers on small estates. Hitherto, the 
double engine system has been the most popu- 
lar form of cable haulage, and for this method 
steam engines have been used almost exclusively. 
Messrs. J. and H. McLaren, of Leeds, who have been 
builders of this class of engine, have now an alterna- 
tive system, in which the steam engine is displaced 
by an internal combustion engine. Messrs. McLaren 
use two motor windlasses—shown in Figs. 15 and 16 


—which take the place of the steam ploughing engines. | 


These windlasses weigh about 3 tons each, are easily 


moved from field to field, and can also be used for | 


transport purposes. 


Pro- | 
are | 


| shaft the power of the engine is communicated to the 
main driving shaft. Sliding pinions are mounted 
on this shaft, and can be engaged at will with either 
the road travelling gear or the ploughing drum. 

The ploughing drum is mounted on a short hori- 
| zontal axle, and can be easily dismounted for the 
sake of lightness when the machine is to be used as 
a tractor; 450 yards of steel rope, 7/;gin. diameter, 
are provided on the drum of each windlass, and are 
led off round a horizontal pulley underneath the 
frame of the implement. The paying out of the rope 























MOTOR WINDLASS FOR CABLE-HAULAGE 


PLOUGHING 


in an oil bath, and the feed rolls being driven by a 
belt from the fixed roll shaft. All the gear wheels 
are machine cut. 

In the heavy fuel oil section, W. H. Allen, Son 
and Co., Limited, Bedford, showed threo sizes of 
their surface ignition engines working on the two 
stroke cycle. This engine was fully described anid 
illustrated in Tue ENGINEER of March 12th last, and 
it is thus unnecessary to deal with it again at any 
length. The drawing—-Fig. 17—-which we are now 
able to add to those already published, is of interest 
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FIG. 17—ALLEN’S TWO-CYLINDER TWO-STROKE SURFACE IGNITION ENGINE 


The windlass consists of a frame of channel iron, | 


rigidly stayed and carried on four cast steel road 
wheels. The front wheels are ribbed, to give efficient 
steering, and the hind wheels have cross plates cast 
on the rims to give adhesion when travelling. The 
front wheels are guided by chain steerage gear, 
worked from the footplate, and the hind wheels are 
actuated by a worm drive through differential gear. 
The frame carries at the front end a four-cylinder 
internal combustion engine, rated at 32 horse-power, 
and capable of working with either petrol or paraffin. 
Magneto ignition is used. A cylindrical tank is 





* No, II. appeared July 2nd, 


is regulated by means of a brake, which comes auto- 
| matically into action when the drum is thrown out 
| of gear. One of the special features of the windlasses 
| is the provision of means whereby the engine of one 
|may stand inoperative while the other is hauling 
without necessitating ‘‘ cranking up”’ for. re-starting, 
the power of the operating windlass, through the 
medium of the paying-out rope, being used for 
starting up the idle engine. By bringing a friction 
pulley into contact with the revolving drum, a small 
sprocket wheel is set in motion, whereby through the 
medium of a light chain the idle engine is started up. 





Swam Seo 


on account of the clear view which it gives of the 
fuel pump operating gear. The double bell-crank 
lever, by means of which the single excentric operates 
the two pumps, and the substantial, hood-shaped, 
bracket supporting it, are well shown in the end view. 
The hand levers for working the pumps and the new 
fixed form of blow lamp for starting the engine can 
also be seen. The engine has cylinders 9}in. in dia- 
meter by llin. stroke, and develops about 25 horse- 
power per cylinder. It is made in three sizes, employ- 
ing either one, two or four cylinders. 

The products of Robey and Co., Limited, Lincoln. 
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were well represented. One of the principal features 
of this firm’s exhibit was a 5-ton steam wagon with | 
rubber tires. This wagon is claimed to comply in | 
all respects with legal requirements, both the front 
and back axle weights being well within the limit | 
allowed by the law, and the driver’s position being | 
such that his view of the road is unimpeded. In| 
addition to a foot control throttle, the engine has a | 
foot brake fitted, so that in emergency the driver's | 
hands are both free for controlling the steering wheel. | 
All levers are within easy reach of the driver. The 
design and construction of the boiler have already | 
been described in THr ENGiIncER. A quarter-size | 
working model of one of the firm’s Uniflow hori- | 
zontal engines was also on view. It is built accurately | 
to scale, and has a cylinder 4}in. bore by 5}in. stroke, 
an is complete in every particular. There were also 
exhibited three of Robey’s well-known semi-Diesel 
crude oil engines, one being a 90 brake horse-power | 
double cylinder engine, shown in section, another a | 
20 brake horse-power engine with single cylinder, and 
the third a 12 brake horse-power single-cylinder 
engine, direct coupled to a dynamo, by J. H. Holmes | 
and Co., of Newcastle. This latter set forms a very 
compact and convenient combination, and is suitable | 
for the lighting of country houses, pumping and 
similar purposes. Other exhibits of the firm included 
a cylinder fitted with drop valve reversing gear, 
similar to that fitted to large numbers of winding | 
engines in the North of England ; a 10-ton compound 
road roller; a 6 horse-power portable engine ; and | 
a small high-speed vertical engine for driving a 
dynamo or pump. 

“Ruston and Hornsby, Limited, Lincoln, had a | 
very extensive exhibit, embracing single-cylinder | 
compound traction engines, steam tractor, 


and 


| travelling wheels are 52in. diameter and Qin. 


; unit with the tractor, the plough can be readily 


removed and other farm implements attached in its 
stead. The engine has two vertical cylinders, 5}in. 
bore by 7in. stroke, and gives 20 horse-power at 800 
revolutions per minute. It starts on petrol, and after 
becoming warmed up runs on paraffin. It is pro- 


} 
| 








machine is that it starts from cold on paraffin. It 
has @ 25 brake horse-power engine, three road speeds 
and @ reverse, and can also be used for driving 
stationary machinery, Blackstone's crude oil engine 
was shown in sixteen sizes, and the exhibits included 
one of 75 brake horse-power. Blackstone’s also 


vided with forced lubrication, and is fitted with a| showed a combined swath turner, tedder and side 


Two speeds 
p 


governor for use for stationary work. 
3 and 


forward and a reverse are provided, namely 
> > 
2} miles per hour forward and 2} reverse. 


rake fitted with universally jointed slides on the 
front bar, in conjunction with similar connections 


The | between the turning heads and the driving wheels, 
wide, | by which means the machine is readily converted 


and have forged steel spokes, angle iron rims and | from a swath turner to a side delivery rake. Davey, 


detachable spuds. 
rear of the tractor frame, so that the driver rides 
almost immediately above the plough, and all the 


| control levers are arranged within easy reach of the 


driving seat. A three-furrow plough is provided. 


| The hind body can be quickly removed for converting 


it into a two-furrow machine for heavy Jand. The 
lift of the plough is mechanically operated through 
the medium of a foot lever, while a depth-regulating 
wheel enables the shares to be set to the correct cut. 
Means of adjustment for the width of the furrows 
between 8in. and llin. are also provided. The gear 
wheels run in oil in a dust-proof gear box. 

The Feuerheerd rotary pump, which made its 


exhibited in improved form this year by Feuerheerd’s 
Rotors (British Empire), Limited, 
street House, New Bridge-street, London, E.C. 4. 


The seat is placed right at the | 





Paxman’s exhibits included a locomotive type and 
Essex type boiler, a steam wagon and a Il6in. by 
27}in. engine cylinder fitted with high-pressure valve 
gear of the Paxman-Lentz type. Howard's showed 
a powerful cultivator for’ working on heavy or light 
land. This machine is built on the steam cultivator 
principle, and is fitted with ten strong steel tynes, 
correctly spaced to remove the wheel tracks of the 
tractor as well as those of its own wheels. Knapp’s 
new automatic spring press, as applied to their corn 
and seed drills, comes into operation immediately 
the drill is set in motion and automatically depresses 


| the coulters to the required depth. Altogether, the 


| total area of the stands occupied by this huge amal- 


| appearance last year at the Cardiff Show, was again | 


gamation was 34,500 square feet, and the number of 


| appliances shown was over 270, 


New Bridge- | 


It will perhaps be remembered that this pump is a | 
purely rotary device of positive action, having an | 
inner rotor with three projections and an outer rotary | 


ring with four recesses. The two rotors are excen- 
trically disposed, so that they mesh on one side and 


; on the other side the projections pass over each 


We have previously referred to the extensive appli- 
cation of concrete to farm structures and estate work, 
and in this connection the stand of Winget Limited 
—whose works are at Warwick—was occupied by a 
number of machines for handling materials and 
converting them into blocks. It is well known that 
one of the chief needs for sound concrete work, 
whether of the reinforced or ordinary variety lies 








compound road roller, one of the few portable steam 
engines, thrashing machines, binders, baling press, 
centrifugal pumps, a cold-starting oil engine of 
32 brake horse-power, petrol-paraftin lampless engines 
from 3 to 9 brake horse-power, and various other 
internal combustion engines of well-known types. 
In the firm’s new type of steel binder metals of great 
tensile strength have been used, together with a 
simple mechanism giving a light draught. The 
knotting mechanism has been further simplified. 
This firm’s new self-lift tractor plough is a two-furrow 
implement which can be easily converted to one of 
three furrows, The lifting mechanism is operated 
from the tractor driver's seat by means of a cord. 
The bodies are of malleable iron, and are adjustable 
so as to deal with a furrow 8in. to 10in. wide for general 
purpose work and 10in. tq 12in. for digging, the depth 
of work being variable. A special feature of the 
construction is the exceptional clearance allowed when 
working in rough land. Dust-proof caps are fitted 
to the wrought iron furrow-wheel, which is 3}in. 
wide, and has wrought iron spokes. Swivel disc 
coulters are the standard fitting for general purpose 
work, and skim coulters for digging. The implement | 
can be supplied with either general purpose or digging 
breasts, both of which are interchangeable. The | 
draw-bar is rigid, so that the plough can be backed | 
by the tractor, The carrying swivel wheel is raised | 
by the lifting arrangement, and locks itself again | 
automatically when let down to work. 

The new motor plough—Fig. 18—called “the 
Boon,’”’ was shown by the makers, Ransomes, Sims 
and Jefferies, Limited, Ipswich. It is of the two-wheel 
pattern, and the plough is attached to the tractor, | 
thus forming one complete unit. When ploughing, 
one of the wheels runs in the furrow, so that tho tractor 
is practically self steering. Although forming one 


FIG. 18—THE BOON MOTOR PLOUGH 


other, although continuous contact is maintainea. 
The projections of the inner rotor are circulur in 
shape, and pass along a curve between the recesses 
of the outer rotor during rotation. In this way 


pockets are formed of increasing capacity on one side | 
and decreasing capacity on the other side—the one | 


side forming the suction and the other the delivery 
side. Chambers communicating with these pockets 
are formed in the pump casing. 


Since last year’s Show was held, as is well known, | 
&@ very important amalgamation of engineering firms | 


interested in agricultural plant has taken place under 
the title of Agricultural and General Engineers, 
Limited. The firms included in this combination are 
thirteen in number. 
Aveling and Porter, Limited, Rochester; Barford 
and Perkins, Peterborough ; E. H. Bentall and Co., 


| Heybridge ; Blackstone and Co., Limited, Stamford ; 
Charles Burret] and Sons, Thetford; Clarke’s Crank | 


Their names are as follows :— | 


and Forge Company, Lincoln; Davey, Paxman and | 


Co., Colchester ; Richard Garrett and Sons, Leiston ; 
James and Frederick Howard, Bedford; L. R. 


Knapp and Co., Clanfield; E. R. and F. Turner, | 


and the A.G.E. Electrical Company, 
Limited. The machinery. of these amalgamated 
firms was shown upon three stands. Aveling and 
Porter’s exhibits included steam road rollers, tractors 
and ploughing engines ; Barford and Perkins showed 
the application of the internal combustion engine to 


Ipswich ; 


| road rollers; Burrell’s were represented by a steam 


road locomotive; and Garrett's by a steam motor 
wagon, and an electrically propelled wagon, the power 


| for which is obtained from accumulators. Garrett’s 


also showed a semi-stationary steam plant combining 
@ boiler, superheater and _ engine. 
caterpillar type oil tractor, which is familar to our 
readers, was also shown. The advantage of this 


Blackstone’s | 





in the thorough mixing of the cement, aggregate and 
water. Hand mixing for all practical purposes is 
obsolete. This firm showed a portable power-driven 
self-contained .chain spade mixer, the power being 
supplied by means of a petrol engine which is enclosed 
in @ housing to keep it free from dust. The working 
of the ‘“‘ Winget’ mixer is very simple. The aggre- 
gate and cement are fed into a fixed measuring hopper, 
and thence by one movement of a lever which raises 
a sliding door for the purpose, are emptied direct 
into. &@ mixing trough. Here they come imme- 
diately ‘into contact with revolving chain spades, 
and are very quickly mixed. The chain spades are 
on separate arms bolted to a central square shait. 
The Winget block and slab-mzking m2chines are 
well known, having been on the market for a con- 
siderable time. Two new machines were shown by 
this firm, however, one a portable elevator for lifting 
concrete blocks during building operations by means 
of an endless chain and buckets, and the other a 
truck loader for sand, &c. These machines are both 
driven by petrol or paraffin engines. 








TxE membership of the Federation of British Industries 
now amounts to 1185 firms and 195 associations, in which 
the iron, coal, steel, engineering, and allied industries are 
represented to the following extent :—Mechanical engi- 
neering, 214 firms and 15 associations; iron and steel, 
140 firms and 49 associations; general engineering, 80 
firms ; chemicals and explosives, 72 firms and 11 associa- 
tions ; electrical engineering, 42 firms and 3 associations ; 
non-ferrous metals, 41 firms and 13 associations ;_ mining, 
41 firms and 4 associations; building trades, 30 firms and 
3 associations ; marine engineering, 22 firms and 5 assdécia- 
tions. 
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Design and Construction of Mer- 
cantile Vessels in the Light 
of War Experience.* 

By Professor J. J. Wetcu, D.Sc. (Member of Council). 


WHEN, during the late war, the enemy adopted the policy of 
torpedoing mercantile vessels, the Board of Trade commenced 
an investigation into the circumstances attending the damage 
or loss of such vessels by mine or torpedo, with a view to deter- 
mining whether the experience so gained suggested modifications 
of design or details which would conduce to greater safety of 
life at sea. The author was asked to undertake this investiga- 
tion—and some of the information gained he is now able to lay 
before you by permission the Department named. 

Naturally enough, the circumstances in which the vessel was 
attacked, and the urgent necessity for taking to the boats, often 
made impossible detailed observations as to the exact effect 
of a blow; but from the mass of information available it is 
possible to arrive at some general conclusions as to subdivision, 
and to suggest modifications as to details. 

One point brought out by this analysis is the reasonableness 
of the figures for permeability suggested by the 1914 Bulkhead 
Committee, Thus in nearly every case, when analysis, based 
on the permeabilities, showed that a vessel damaged in machinery 
or cargo spaces should float or sink, the analysis was confirmed 
by experience. Moreover, when analysis in connection with 
general cargo spaces showed that the vessel should have just 
floated, or should just sink, the actual results have been in 
accord. 
on 60 per cent. permeability, showed that the vessel should 
have sunk, whereas in fact she remained afloat : in such cases, 
however, the cargo was not of a “‘ mixed ”’ or general character, 
but of homgeneous nature such as grain, which is known to 
have a lower permeability than 60 per cent., and the discrepancy 
mentioned was thus adequately accounted for. 

Before proceeding further. it may be interesting to give some 
account of the nature and extent of damage caused by torpedo 
or mine. 
hatches are usually blown off, and as the hatchways are of 
considerable size the relief of the pressure set up by the explosion 
roust be very great, tending to minimise the damage below. 
It seems probable, although the evidence does not justify 


In other cases of damage to cargo holds, analysis, based | 


When a vessel is struck in way of a cargo hold, the | 


doors low down in the containing bulkheads of damaged com- 
partment shut at the time of the casualty than similar doors 
at a higher level. The final result may be the same, but by con- 
fining the longitudinal extent of the free water low down, the 
ship may continue upright, and if the ship has ultimately to be 
abandoned the upright position will facilitate the getting away 
of the boats and so conduce to the saving of life. 

Out of the total number of cases examined, only some six 
or seven were stated to have capsized, although these included 
some important vessels; and of these, one was attacked by 
torpedoes, shells and bombs, whilst another was hit by two 
torpedoes. A fairly large number of ships are said to have 
retained a list, either “slight”? or ‘ heavy,’’ after damage, 
most of these being ina “light” or lightly-laden condition. In 
the large majority of cases, however, there is no hint of permanent 
list, and the vessels regained the upright after damage. As to 
the possibility of listing in the “light”’ condition, it will be 
remembered that many vessels of relatively fine form have 
very moderate metacentric heights in that condition, so that 
the loss of stability due to the inflow of water, mentioned above, 
might well suffice to give a negative G.M. with consequent heel- 
ing; in one case, indeed, the loss of stability due to this cause 
was so great as to result in the capsizing of the vessel. On the 
ether hand, vessels of full form, carrying their breadth well 
down, often have very large metacentric heights when light, 
and many such vessels in this condition have continued to float 
upright with two or more large compartments flooded. 

« Generally, of course, after damage the mean draught of a 
vessel is considerably increased, but in the case of laden oil- 
carriers the vessels remain at about the same draught as before, 
if struck in way of the tanks. In such vessels the machinery 
| Space is usually aft, and if the engines and boilers are in one 
compartment a laden vessel is likely to sink if struck aft. This 
points to the desirability of fitting a water-tight bulkhead between 
engines and boilers in these otherwise well-subdivided vessels. t 

A consideration of the many cases analysed prompts the 
following conclusions :— 

1. Many ships after damage remained afloat and reached 
port, so it is clear that in these cases the water-tight subdivision 
was sufficient under the actual conditions as to lading. 

2. Remembering the considerable longitudinal extent of the 
damage from mine or torpedo, the damage from such causes to 
a small ship is more likely to be fatal, on the average, than that 
resulting from collision; whereas for large ships, capable of 
floating with two adjacent compartments opened to the sea, 
the maximum direct damage from mine or torpedo represents the 
maximum effect likely to be caused by a collision blow in the 





covery, and lead to the remedy, of defects such as those under 
consideration. 

(e) Pipes such as voice pipes and pump suctions from hotwell 
were carried through bulkheads low down in holds, without 
valves at the bulkheads. 

(f) Air-escape pipes and test pipes were sometimes carried 
short distance only above the tank top, some with and others 
without stop-cocks or screw-caps at their upper ends. At the 
time of casualty stop-cocks have been found open and _ ti, 
screw-caps provided have been found not in position, so that 
water obtained access to empty spaces. The recommendation 
of the Bulkhead Committee that air pipes should extend «ut 
least as high as the bulkhead deck thus appears to be a reasonable 
one, whilst it seems desirable that sounding pipes should he 
treated similarly. 

4. Referring next to the subject of the structural strength of 
bulkheads, it was found, in the great majority of ships which 
came into port after being damaged, that the bulkheads bounding 
damaged compartments had stood the water pressure quit: 
satisfactorily, and some of these were fully tested. In the case 
of two or three vessels which foundered it was stated that bulk 
heads gave way; but in one of these the explosion occurred 
close to the bulkhead, which was probably strained there}, 
and this would be aggravated by the severe stresses set up by 
the heavy weather experienced ; whilst in another the leakage 
past a bulkhead occurred when the ship was in light condition 
so that no question of structural strength appears to arise here. 
Reviewing all the evidence, therefore, it is submitted that 
nothing has occurred which throws doubt upon the adequacy 
of the scantlings for bulkheads recommended by the Bulkhead 
Committee. 1t will be remembered that that Committee made 
tests on actual bulkheads, and, as a result, adopted scantling. 
somewhat in excess of previous practice, with more efficient end 
connections ; and war experience warrants the conclusion that 
the scantlings so determined are sufficient for their purpose, 
with a reasonable margin of safety. 

5. War experience has drawn renewed attention to the qu 
tion of stability in vessels subdivided transversely. Previou 
experience and investigation had led to the conclusion thai 
vessels damaged within their power of flotation would in genera! 
remain upright or without serious list, and this has been full, 
justified by many recent examples. Moreover, some vessel 
which capsized, and others which took a dangerous list, did sv 
in consequence of compartments being flooded other than those 
necessarily open to the sea. It is clear, therefore, that if tl. 
integrity of all bulkheads except those actually damaged hy 
collision or explosion could be assured, the possibility of dangerou 











FIG. 1—DAMAGE BY MINE 


dogmatism, that as the hatchways in large and fast steamers 
are often relatively small, the pressure would not be relieved 
so quickly in such vessels as in others, and increased damage 
below and to decks, as eompared with purely cargo vessels, 
is likely to result. The irregular holes blown in the side or bottom 
plating varied greatly in size, and, in cases where holds were 
empty, or nearly so, splinters of plating, rivets, &c., were likely 
to be driven through the opposite side and the boundary 
bulkheads of the compartment attacked. Pump suction 
pipes leatlng to other compartments have often been fraetured, 
and pipe, communication, and shaft tunnels passing through 
mined or torpedoed compartments have been damaged, thus 
opening other spaces to the séa. The sizes of the holes made by 
a torpedo varied, in the vessels which have subsequently reached 
port, from about 40ft. by 23ft. to 16ft. by 14ft., the corresponding 
figures for mine damage being 43ft. by 21ft. and 13ft. by 10ft. 
respectively. The average size of hole for both types of damage 
may be taken as about 30ft. by 20ft. From this it follows that 
to make s vessel reasonably safe against attack from a single 
torpedo or after striking a mine, the ship should be. capable 
of remaining afloat with any two holds open to the sea, whilst 
the minimum length of hold should not be less than say 40ft. 
to 45ft., so as to avoid the possibility of two bulkheads being 
injured at the same time. These conditions can be conveniently 
arranged for in a vessel of about 450ft. to 500ft. in length. 
Figs. 1 and 2 are reproduced from photographs of damage, 
due in one case to a mine and in the other to a torpedo. 

The first effect on a damaged ship was.to produce a heel 
temporarily to the damaged side, due to the influx of water 
on that side, which heel was eliminated or reduced as the water 
became uniformly distributed across the ship. In some cases 
the loss of metacentric height due to the loose water admitted 
to holds was sufficient to render the ship initially unstable, and 
heeling resulted from this cause ; such heeling being diminished, 
or the ship even regaining the upright, as the water in the holds 
reached the level of the water outside. This follows from the 
well-known fact that the loss of initial stability is generally 
greatest when the quantity of water admitted is relatively 
small. The value of the total moment of inertia of water plane 
area in damaged compartments, is more or less constant at all 


heights, and hence the loss of G.M. may be considerable in the | 


early stages, and less important as the water rises in the com- 
partment and so raises the position of the centre of buoyancy 
of ship. For this reason it is more important to have water-tight 





* Institution of Naval Architects, Summer Meetings.— 
Abstract. 











FIG. 2—DAMAGE BY TORPEDO 


region of a bulkhead, and such vessels should survive. Some 
of the large vessels which were sunk were not so well subdivided 
as recommended by the recent Bulkhead Committee; had 
they been so divided, and had doors and sidelights been closed, 
such vessels would have continued afloat. 

3. Many large vessels did not survive damage from a single 
mine or torpedo, and the reasons for this, acting singly or in 
combination were :— 

(a) Water-tight doors were open which were not, or could not 
be, closed after the casualty, thus giving water access to com- 
partments not directly affected by the explosion. Among the 
causes likely to prevent, or render inoperative, the closing of 
doors after the casualty may be mentioned: distortion of 
bulkheads caused by explosion ; sudden inrush of water through 
the doorway, coupled with delay in closing from above ; pe: 
sence of coal or débrie washed into the. doorway ; and, probably, 
distortion of bulkhead due to water pressure on one side. 

(b) Below the bulkhead deck sidelights were left open, and 
these became immersed under the influence of sinkage and 
heel, combined in some cases with the effect of trim, thus 
admitting water to intact compartments. In a large vessel 
there may be several hundred sidelights below the bulkhead 
deck, a considerable proportion of which are capable of being 
opened. Recent experience goes to show that with the usual 
organisation on board ship it is most difficult to ensure that all 
sidelights are effectively closed, even when stringent orders 
have bea! issued to this effect. 

(c) Suction pipes were often fractured in damaged compart- 
ments, thus putting other spaces in communication with the 
sea. Early experience in this respect led to a recommendation 
by the Board of Trade that an effecient non-return valve should 
be fitted at the ends of such pipes, whilst this Institution advised, 
on the same subject, that a serew-down non-return or similar 
valve should be fitted, to be worked from the bulkhead deck, 
This recommendation has been generally acted upon. 

(d) Bulkheads and tunnels were found to be leaky through 
defective caulking, through bolt and other holes left in the 
plating, and through faulty fastenings. The complete carrying 
out of the Bulkhead Committee’s recommendations as to in- 
| spection and hose-testing of bulkheads and tunnels, and careful 
inspection during periodical surveys, should ensure the dis- 








+ In the original paper there follow at this point details 
| indicating the subsequent behaviour of nineteen vessels after 
, they had been torpedoed,mined or otherwise damaged by 

explosives.—Ep. Tur, E. 


heeling developing would be reduced to a minimum. 

Reviewing the experience gained under war conditions, 
will be seen that, whilst it has shown that arrangements designed 
to minimise risk have not, for various reasons, been fully 
effective, and that there may be possibilities of improvement 
in some details, the results, given the conditions actually 
existing, were such as might have been anticipated from previous 
knowledge. 

One word I should like to add in conclusion. No one who 
has had occasion to look into the details accompanying the 
torpedoing or mining of mercantile vessels can refrain from 
expressing the greatest admiration for the determination, cool 
ness and courage with which the “officers and men-—~including 
the engineering personnel in their specially trying situation 
below—met the risks inseparable from the ruthless methods 
of the enemy. By their conduct in “ carrying on ” unflinchingly 
in face of these risks, they certainly deserved the thanks so 
freely tendered them by a grateful country. 


it 








HEATHFIELD Station, between Tunbridge Wells and 
Eastbourne, on the London, Brighton and South Coast 
Railway, is a single line crossing place. The down loop 
is extended, beyond the connection joining the up line and 
making the single line junction at the south end, into a 
shunting neck. The points leading into this neck are 
“ facing’ to trains going towards Eastbourne. On the 
evening of April 19th the signalman called by hand-signal 
@ train out of the shunting neck, but failed to notice before 
doing so that the facing points first mentioned were lying 
for the main line and not the siding. Owing to the gradient 
being an adverse one of 1 in 50 the train passed through 
the points very slowly, so slowly, indeed, that the switches 


| were only slightly damaged and the detector remained 


intact. As a consequence of the latter the signalman was 
able, when he lowered the signal for a passenger train to 
leave later, to detect the switches even although they were 
damaged. The result of the damage was that the engine 
and two leading coaches were derailed. Major Mount, who 
inquired into the accident, recommends in his report, 
issued on the 3rd instant, that the shunting neck be pro- 
vided with trap points and then a train cannot leave the 


‘neck until the facing points lie for the neck. 
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Railway Matters. 


Ir is officially announced thatjthere will be no annual 
dinner of the Railway Benevolent Institution this year. 


fe CABLE advices state that the Chinese Government is 
appointing & commission to consider the standardisation 
of the State-owned railways and that Monsieur Painleve 
is to be the chairman. 


A But for the creation of a central regulative authority 
for London traffié™is now, according to Mr. Neal, being 
drafted, and if approved by the Cabinet, will come before 
Parliament next Session. 


Av the half-yearly meeting of the Great Indian Penin- 
sula Railway, on the 25th ult., the Chairman said that it 
had been decided to carry out a programme of electrifica- 
tion of the suburban services. 

THE estimated wages bill of the railway companies, 
including all increases authorised to date, and the cost of 
the eight-hours day, is £163,000,000 a year. The eight- 
hours day has necessitated an increase of about 23 per 
cent. in the number of men employed. 


y WHEN the Rates Advisory Committee rose on the 23rd 
ult., the adjournment was until Tuesday, the 6th. 
This extra week’s interval was to give the railway com- 
panies an opportunity to prepare evidence as to what 
further increase in rates was required to meet the fresh 
higher operating costs. 

In a recent American consular report it was stated that 
an arrangement for the sale of a large quantity of railway 
equipment to the Government of Roumania had just been 
concluded by an American firm. The Roumanian Govern- 
ment, it seems, is to pay for the equipment in petroleum 
which the American firm will probably sell, at the wells, 
to an American petroleum company. is arrangement 
illustrates the ingenuity that is being used by enterprising 
Americans in attacking the difficult problems of financing 
their exports at this time. : 

In reply to @ question on the proposed amalgamation 
of the Hull and Barnsley and the North-Eastern Railway 
companies, Sir Erie Geddes replied that the proposals 
outlined in the White Paper Cmd. 787 did not represent 
a final or detailed scheme incapable of modification. He 
intends to discuss these proposals with representatives of 
the railway companies, commerce and labour. The 
Government pledged itself in 1918 to consult the Railway 
Companies’ Association as to the future of railways before 
any Bill was: presented to Parliament dealing with the 


matter. 


A CONDITION on consignment notes is that complaints 
as to non-delivery of goods must be made within fourteen 
days of dispatch. In a case before Mr. Justice Roche at 
the recent Liverpool Assizes, in which judgment was 
given in London, the plaintiff, on the strength of the 
assurance by the railway company that there were great 
delays in transit, failed to lodge a complaint as to non- 
delivery within fourteen days. Some of the consignments 
sybsequently came into his possession, and thus it was a 
case of short delivery, for which~the above condition did 
not protect the railway company. Judgment was, there- 
fore, given for the plaintiff. . 

PRacTICALLY the only American railway company which 
has used cars of the compartment type, like those found 
generally in this country, was the ois Central. They 
were used in the Chicago syburban service, and the 
example was. noteworthy inasmuch as it was claimed that 
passengers alighted more quickly from these com t 
cars than from those with end doors. It is instructive, 
therefore, to note that the fifty hew steel coaches now 
being built for that company’s suburban service have 
end doors only. These cars are being so constructed 
as to be available for conversion to electrical operation 
when the company’s electrification scheme is completed. 


Ir was stated in this column of our issue of May 7th 
that the extension of the London and South-Western 
electrification to Guildford vid Cobham and Leatherhead 
was contemplated. It is now announced that the scheme 
has been postponed asa result of various circumstances 
which have arisen during the last few months, among 
which are the following :—(1) The abnormal increase in 
the cost of all material required in connection with the 
electrical equipment of the permanent way and rolling 
stock; (2) the refusal of manufacturers to give firm 
quotations or to guarantee delivery within a reasonable 
period ; and (3) the impossibility of raising fresh. capital 
while the present uncertainty as to the future position of 
the railways continues. 


A QUESTION asked recently by Viscount Curzon, in 
which reference was made to “‘ the public inconvenience, 
danger, and loss of time caused by existing level crossings 
over public highways,” affords us an opportunity to 
observe that such crossings are never now san¢tioned 
except for light railways, and then only where the: railway 
and road traffic are both exceedingly small. One of the 
House of Commons Standing Orders provides that a special 
report must be made by a railway inspecting officer upon 
all proposals for railways across any public carriage road, 
and this report must be considered by the Private Bill 
Committee considering the Bill. The Standing Order goes 
further, and says that the Committees shall give the 
reasons and facts upon which its opinion is founded. 


AccorDING to the Board of Trade returns, the value of 
the railway material exported during the five months 
ended May was as follows, the corresponding figures for 
1919 being added in brackets :—Locomotives, £1,862,418 
(£365,496) ; rails, £733,072 (£601,876) ; i £607,898 
(£129,806) ; » £2,414,439 (£389,271)5 wheels and 
axles, £816,008 (£162,162); tires and axles, £527,199 
(£372,249) ; chairs and metal sleepers, £283,622 (£87,033) ; 
miscellanéous permanent way, £953,262 (£318,046); total 
permanent way material, £3,343,642 (£1,026,142). The 
weight of the rails exported was 40,835 tons (36,884 tons), 
and of the chairs and metal sleepers 13,556 tons (5254 tons). 
The value of the locomotives e: ing the month 


xported during 
of May alone was £575,173, of which £50,972 were for 
South Africa, £443,991 for India, and £11,769 for other 


Notes and Memoranda. 


AccorpinG to an article in Fire, lightning strikes loamy 
soil most frequently, then sandy soil, then clay, lastly 
chalk. Statistics show that loamy soil is struck twenty- 
two times to once on chalk. : 


Some experiments carried out by Mr. T. 8. Taylor, of 
Pittsburg, on the flow of air through small brass tubes, 
show that for sizes from fin. to 1}in. diameter the velocity 
distribution of the air in the pipe does not become constant 
until the air has travelled a distance of about 80in. inside 
the tube. 


THe current number of the Bulletin of the Imperial 
Institute discusses in detail the possibility of utilising the 
large quantity of seed now being produced on rubber, 
plantations, The kernels of Para rubber seeds yield a 
large amount of oil similar in properties to linseed oil, 
whilst the cake which is left after the oil has been removed 
from the kernels is an excellent feeding stuff for livestock. 


Ir has been found, in San Francisco Bay, that teredos 
attack timber piles most severely just at the mudline. 
Below the mudline the borings always cease abruptly, 
and from this zone of greatest activity upward, the extent 
of the action decreases rapidly. It has been found that 
although there is no record of teredos entering a sound 
creosoted pile standing alone, yet if a piece of untreated 
wood be spiked to a creosoted pile below water line, the 
teredo enters the untreated wood, and when grown to a 
length of an inch or more will bore thence through the 
creosoted pile itself. ‘ 

THE principal vanadium mine in the world is found in 
Peru, and is known as Minas Ragra, which lies on the 
eastern slope of the western cordillera of the Andes, in a 
westerly direction not far from Cerro de Pasco. The 
approximate production of vanadium was 3000 metric tons 
in 1912. There was no production in 1913. It inereased 
from 100 in 1914 to 3100 in 1915, 3350 in 1916, 4000 in 
1917, and decreased to 2200.in 1918. There is supposed 
to be in sight at this mine ore of 36,000,000 lb. metallic 
content. The ore averages 19 per cent. metal, and the 
deposit is said to represent 95 per cent. of the total known 
vanadium in the world. 


A NEw use for electric furnaces has been discovered in 
America, aceording to the Iren Age, by a company whieh 
during the wart made ferro-silicon and similar compounds. 
The furnaces are now being used for the manufacture 
of phosphoric acid and potash on a fairly large scale. For 
making phosphoric acid, phosphate rock is smelted in the 
electric furnace and the phosphorus driven off as phos- 
phor:c oxide, suspended in the gases. The gases are 
collected and treated by electrical precipitation. In the 
manufacture of potash, Southern shales are similarly 
treated, with the formation of oxides of potassium in the 
gases and their electrical precipitation and collection. 

A LOCOMOTIVE. turn-table 92ft. long was. lifted and 
moved horizontally 1600ft., at Kansas, in ten hours’ by 
means of a 100-ton wrecking crane and two railway flat 
trucks. The crane first lifted one end of the turn-table 
and a cribbing was built underneath at about two-thirds 4 
away. ; ork: v 
built there. The crane gave another hoist and 
crib was heightened. By repeating. this | 
turn-table was raised high.enough to admit. 
below, far more quickly than could have been done 

7 Te 


This action raised the far end and a cribwo 


jacks. Once on the trucks the table was easil: 
a locomotive to its new site. 


In the course of a paper read before the Society of 





mixed with sea water and submerged in sea water had a 
lower compressive strength than when mixed with fresh 
water and kept in air. Granite concrete was less affected 
by sea water than gravel concrete. Sea-coast shingle 
should be used in preference to gravel where possible, and 
broken brick conerete should be avoided for all works 
where compressive stren was. imperative, especially 
in reinforced concreté oe oe Comeanes focibied ‘ch any 
aggregate was of less compressive strength if mixed with 
sea water and submerged in sea water than when .kept in 
fresh water or in air. The tests also showed that conerete 
submerged permanently in sea water had a lower com- 
pressive strength than when in air, or alternately in air 
and in sea water, as in tidal waters. 


In the report of the Science Museum, South Kensington, 
for 1919, the following additions to the museum are 
announced :—Sectional model of a Newcomen engine 
as improved by Smeaton in 1772;. model of a Pedrail 
tractor wheel ; model of a tank locomotive engine ; various 
gauges and measuring machines which were used in 
munitions work during the war; model of a: orli 
Goldfields mine-head ; models of H.M.S. Glasgow, Taran- 
tula, and P.28 ; relics of F: Stringfellow’s aeroplane models 
of 1868; the Vickers-Vimy Rolls-Royce aeroplane which 
crossed the Atlantic;,..many aeroplane engines; a series | 






of scientific instruments and appliances emy in con- 
nection with aviation :. many early pest 4 ey L 
optical and matical. instruments; a | of | 
vacuum tubes and instruments used by the late Sir William 


Crookes in his researehes on cathode rays. 

In- reviewing one. of the publications of the 
Institution, by Professor oe as, Nature attracts atten- 
tion to a novel system of eally representing a variable 
quantity. It is often noticed that such an element as 
rainfall, when expressed as. departure from the mean, as 
it must be in correlation problems, is arithmetically lacking 
in symmetry, since the defect can only be 100 per cent. at 
most, while excess can be very much larger. Geometrically, 
this.can be avoided by using a logarithmic scale, but this 
flattens the variation very much. Professor Do ’s 
device is to leave the deficient amounts unaltered, but. in 
the case of excessive falls to invert the fraction and measure 
upwards irom the normal. Thus a rainfall of twice the 
normal is indicated by a point just so far above the normal 
line as the: point indicating a rainfall of half the normal 
is below it. The symmetry is not perfect, as, of course, 
no possible wetness can give a point corresponding to zero 


Carnegie 


of its length from the crane... The crane was then lowered | * 


Engineers, Professor E. R Matthews said that conerete | St 





Miscellanea. 
| at 





Ir has been estimated that the value of the total output 
of machine tools in Great Britain during 1919 was about 
£10,000,000. 


Tx is hoped that work on the scheme for an inland har- 
bour at Manicktollah, Calcutta, and the connected cana] 
system will be commenced in August. 


A monument to Wilbur Wright is to be dedicated on 
July 18th at Le Mans, France, near which town he carried 
out many of his aeronautical experiments. 


A NEW reservoir, extending over 234 acres and of 
1163 million cubic metres capacity, is to be built in Hamma- 
Siba for the water supply of the city of Tunis. 


A HUGE stone crusher with a capacity of from 2500 to 
2700 tons of stone per hour has recently been installed in 
a Michigan quarry, and is said to be the largest in the world. 


Tue Forestry Department of the Netherlands Indian 
Government is intalling a complete mechanical plant for 
logging, sawing, &c., and is also laying small railways for 
use in the teak forests. 

Tue Government of India proposes to organise a com- 
mission to consider and on the advisability of tran :- 
fering the office of the Boards of Directors of Indian Rait- 
ways from England to India. 


Suc success has attended the experiment of Dick, Kerr 
and Co., of permitting their men to smoke while at work 
for a quarter of ar hour morning and afternoon, that the 
privilege has been extended to an hour and a-half. 

In addition to the widerting of the Singapore River, which 
is being undertaken in connection with the new harbour 
works at Singapore, it is understood that there is a big 
scheme in contemplation for the reclamation of the 
northern foreshore of the town. 


Tr is estimated that China has 400,000,000 tons of iron 
ore available and suitable for modern furnace practice, 
with an additional 300,000,000 tons that might be treated 
by native methods. China’s production of pig iron is 
somewhere about 500,000 tons a year. 

WE are informed by the Department of Scientific and 
Industrial Research that Dr. J. 8. Flett, F.R.S., at present 
Assistant to the Director in Scotland, has been appointed 
to be Director of the Geological Survey and Museum, in 
succession to Sir Aubrey Strahan, K.B.E., F.R.S., who 
retires this month, when Mr. G. W. Lamplugh, F.R.S., 
Assistant to the Director in England, also retires. 

We are informed that Professor Sir John Cadman 
K.C.M.G., D.Se., University of Birmingham, Mr. W. B 
Hardy, Soc. R.S., Gonville and Caius College, Cambridge, 
and Professor Sydney Young, D.Sc., F.R.S., Trinity College, 
Dublin, have been appointed by an Order of Council dated 
June 24th, 1920, to be members of the Advisory Council 
to the Committee of the Privy Council for Scientific and 
Industrial Research. 


We learn that the Senate of the University of London 
-has, on-the recommendation ef the Dixon Fund Committee, 
“made a grant of £30 for the session 1920-21 to Mr. Alfred 
. Ackermann, B.Sc. Eng., ee ™ererches 
physical properties of clay. ry le a similar 
the session 1919-20, and the results of the experi- 
ide during that period are to be presented at the 
the Society of Engineers to be held on Jonday, 
» 1920. a 

orthy that the increase, amounting to about 
b. of the total imports, in the imports of United 
ucts into South Africa was, last year, provided 
efly b ineering manufactures. The increase in the 
ie of the imports amounted to nearly £200,000 and 
ised :—Locomotives and rolling stock, £116,000 ; 
motor ears, £19,000; boots and shoes, £11,000 ; petrol, 
£11,000; paraffin, £10,000; and implements and tools, 
£10,000. 

Tue daily average of the records of visits to the galleries 
of the Science Museum, South Kensington, during last 
year was over 1100, a number in excess of the average for 
the years before the war. It may be noted that the 
increase in visits was specially marked in the records for 
Sunday afternoons. The collections continue to be used 
on week-days for group visits, both by school classes under 
their own teachers and by clubs or societies under their 
own ; there was, indeed, a marked increase in the 
number of classes brought to the Museum for instruction. 


A SPECIAL section of the Japanese Ministry of the 
Interior Has, says the Weltwirtschafts Zeitung, been 
appointed to deal with enemy property in that country. 
This section has, according to an announcement in the 
Yamato Shimbun—repeated in the Japan Advertiser— 
decided to sell by auction in the near future 1200 patents 
whieh were owned by Germans in Japan. In order that 
these patents may be rightly valued, a commission has 
been appointed consisting of about a es gemam a 
others qualified to judge. The names of t members 
are not published, pre it is said that the dealings of the 
‘commission are to remain secret until their decisions are 
arrived at. The patents will then be put up for auction 
in the Government Buildings of Tokyo and Yokohama. 
Our German contemporary describes this action as 
robbery—Diebsiahl. 

In connection with schemes for further developing the 
Cauvery Falls, it is stated in the Electrical Review that the 
immediate needs of the State of Mysore, the cities of Mysore 
and Bangalore, the goldfields of Kolar, &c., are met by 
the existing 25,000 horse-power, but in the near future 
more power will be needed, and to that end the Govern- 
ment has sanctioned a sixth installation at Sivasamudram. 
Much of the old plant, which has done good service, is to be 
scrapped. The new installation will supply the Kolar 
goldfields and Bangalore. In addition to this, the other 
schemes before the Government include the harnessing 
of the Shimsha Falls and the Mekadatu Falls. It is 
estimated that when all the schemes have materialised 
the combined power will represent 100,000 horse-power 
at the very least. The price of coal in India is now pro- 

















countries than the Argentine in South America. 





rainfall, but the method is convenient in places where 
zero rainfall in the unit period is unknown. 





hibitive, so that a cheap water power supply is 
absolutely necessary. 
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fFIG. 118—-SEMI-GAS FURNACE FOR HEATING BILLETS 
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London Trams and Motor Omnibuses. 


MuniciraL enterprises of all kinds are small scale 
representations of nationalised industries; in them 
we may see the effects of bureaucracy and of the 
democratic vote, and’ may study, by contrasting 
thein with private undertakings of a similar kind, the 
probable course of events in businesses conducted 
by the State. In London we have two great public 
services tun in the municipal manner—the tramways 
by the County Council, and water supply by the 
Water Board. Both are in a desperate financial 
position. We have also two services managed by the 
State—Posts and Telephone ; both, again, are short of 
money. On the other hand, we have the gas supply, 
eleecricity supply, motor omnibuses, and inter-urban 
railways controlled by private enterprise. They are 
all carried on with a degree of success that is com- 
mendable in these hard times. They succeed because 
they are conducted on business lines. They sell the 
commodities they provide at a profitable price, and in 
settling that price they look at the balance. sheet 
instead of the register of voters. Furthermore, by 
the avoidance of extravagances which are inevitable 
in the cases of governments and municipalities, they 
are able to sell more cheaply than any public body 
does, and to make a reasonable profit at the same 
time. To take but a single example, it would be 
interesting to compare the printing expenses of the 
London County Council tramways with those of 

any private tramway company. The figures would 
astonish those who are not accustomed to the handling 
of printing accounts. 

A large portion of this week’s “agenda” of the 
London County Council was devoted to the tramways, 
which, as all Londoners know, are in a precarious 
financial position. It is true that they nearly always 
have been in that position, but it has grown rapidly 
more acute, and in March last a special committee 
was appointed to examine the problem, particularly 
with regard to an increase of fares. This committee 
has not completed its work, but it has been moved 
to issue an interim report, because the position 
disclosed by its inquiries is so serious, and the esti- 
mated ‘deficiency on the tramways has grown so 
rapidly, that. something must be done at once. ‘It is 
with this interim report that we purpose now to deal. 
To discuss the various figures would bore and probably 
confuse vur readers, and in any case thev are rather 
of detailed than of general interest. It is sufficient 
to say that there is no small probability that the 
deficiency for the current financial year will amount 
to more than one’ million pounds sterling, which -is 
equivalent to a special county rate of sixpence 
farthing in the pound! Had any private undertaking 
been allowed to get: itself into so parlous a state no 
words of condemnation would be strong enough for 
it; the County Council escapes because itis a public 
body run, ostensibly, for the public g good. Put brutally, 
the London tramways are hopelessly bankrupt, and 
the best thing to do with'them would be to sell them 
piecemeal to the highest bidders—as the Thames 
boats were sold in similar civeumstances—or jettison 
them if no putchasers could be found, and allow 
private enterprise, run on business lines, to cater 
for the needs of the public. ‘That common-sense but 
heroic course the County Council has uot the courage 
to pursue. It looks to'other methods, of which the 
first is the perfectly proper and Jegitimate.increase of 
fares—which we are glad to observe the Council has 
adopted—and the second.is the whoily improper and 
illegitimate method of killing competition. A large 
portion of the report of the special committee is 
oceupied by an attack on the advantages enjoyed 
by the motor omnibus and underground railways of 


“ 





London, and it is seriously suggested that the motor 


omnibus companies should he purchased by the 
Council and then let to private managements, the 
object being, of course, to secure a part of the profits 

on the omnibus lines and to maintain such control 
over them that they would not press heavily on the 
tottering tramways. We cannot imagine that fhe 
majority of Londoners would approve that action, 

and we note with interest that it was not even 
raised at the meeting on Tuesday. What the peo- 
ple of London want is good transport facilities, 

and they are quite indifferent whether those facilities 
are owned by the County Councii or not. The 
omnibuses suit them; they provide a rapid and con- 
venient: means of transport at a reasonable price. A 
disinterested municipal body would rejoice in their 
success. It would see that they were serving the 
city well, and would encourage them. The County 
Couneil takes the opposite line. Jt desires to rob the 
public of the facilities the omotor omnibuses provide 
because they interfere with the success of the trams. 
It would like a monopoly of transport in London. It 
makes, through the special committee, the usual com- 
plaint that the tramw ays are burdened with road im- 
provements from which the omnibuses escape. Of 
course they are: that is one of the expensive items 
of the tramway system and is a legitimate charge on 
that system. A gas company does not complain 
because its mains are more expensive to lay and 
maintain than electric mains. lt puts that charge 
down on the contra side of the account and it gives 
up making gas if, after allowing for its costly mains, 
it cannot make a profit. The fact is that tramways 
are fast becoming an anachronism ; the independent 
vehicle is hetter in every respect. Instead of con- 
tinually inereasing its commitments, the Council 
should be taking steps to discharge itself of an intoler- 
able burden. * would be far, far better to give up 
the tramways and turn the tramway rate to the 
legitimate municipal enterprise of road improvenient 
for the benefit of motor traffic than endeavour to 
boost up a weak enterprise by choking successful 
competitors. 

The London County Council tramways have always 
been a crying example of the futility of municipal 
enterprise directed into wrong channels. They were 
acquired with the idea of unifying control for the 
public good and securing profits w hich could be turned 
to necessary but unprofitable city improvements. The 
unification of control has Jed to grandiose plans which 
ose Council could not afford, and the profits have 

disappeared and left a deficit of one million pounds. 
New factors have arisen in the motor omnibus and 
tube railways which discount very seriously the value 
of the tramways, but the Council cannot tolerate the 
waste of its vast capital expenditure and endeavours, 
therefore, to bolster up an undertaking which is 
out-dated. Had the tramways beew left to private 
management this quandary would never have affected 
the public. The management would have foreseen 
the coming change and modified its policy in time, or, 
failing that, the unavoidable loss would have fallen 
on private purses. The struggle of the unfit with the 
fit, of the old with the new, is mevitable in all affairs 
run by municipalities or States. They. oppose im- 
provements and arrest progress because they cannot 
bear to see the expenditure they have made thrown 
to the winds, and they would kill opposition, however 
good it might be, rather than acknowledge the 
deterioration of their own work. 


Standard Specifications and Research. 


No one even. moderately acquainted with the 
work which has been done by the Engineering 
Standards Committee—now the British Engineering 
Standards Association—can fail to appreciate the 
immense -value of that work to British engineering 
and to the mariy great industries connected with it. 
British Standard Specifications have attained a 
status all their own, and the unremitting activities 
of the Standards Association and its numberless 
sub-committees may well be trusted to maintain 
that status. The one great objection to excessive 
** standardisation ” resides, of course, in the danger 
that once a “ standard” has been adopted it tends 
to stereotype design and production, and to stifle 
progress and initiative. To a very considerable 
extent the practice of the Association meets this 
objection by bringing all its specifications up for 
revision at relatively short intervals of time, when 
they can be amended or withdrawn as may seem 
wise in the light of experience. Admirable as this 
principle undoubtedly i is, yet it does not quite meet 
the real root of the dificulty. The specifications 
come up for revision, it is true, but whence will come 
the initiative required to bring about revision ? 
When new conditions have arisen which alter the 
demands of the user, or when other changes have 





38 





THE ENGINEER 





Juty 9, 1920 





ee, 








affected the conditions of production, there will be 
a cause for revision, and those immediately affected 
may be trusted to bring their case forward. This is 
revision prompted, if not forced, from without, 
occurring as the result of the pressure of external 
causes. But it is not well to wait until one is pushed 
forward from outside, and we would therefore plead 
for an initiative towards progress from within the 
Association itself. 

Whenever a committee or panel appointed to draft 
a new specification first comes together, discussion 
nearly always shows that the greatest obstacle to 
arriving at a really satisfactory specification lies in 
a lack of fundamental knowledge. It happens again 
and again that points of the highest importance have 
simply to be left “as they were” in some earlier 
specification, beeause no one is able to give definite 
data, or the point is settled on the strength of some 
expression of opinion which may be little more than 


ences of opinion are to be met, In the second place, 
and, as we regard it, the more important, the con- 
duct of such researches, by or under the auspices of 
the Association, would furnish a most powerful and 
useful initiative for the periodical revision of standard 
specifications. Where at present this incentive to 
revision rests with someone who, for one reason or 
another, has found the existing specification unsatis- 
factory, a new impulse would be created. The 
publication of the report of a research carried out 
under the auspices of the Association itself could not 
be ignored ; it would become automatically necessary 
to bring the standard specifications into line with the 
new data obtained unless on critical discussion those 
data could be either discredited or shown, not to be 
in conflict with the clauses of the existing specifica- 
tions. Were such a course to be adopted, we might 
feel sure that not only were we safe against any ten- 
dency for the activities of the Association to clog 





progress, but we might look to the Association itself 
as a very powerful force actively making for pro- 


gress. 





the echo of works tradition or of local prejudice. 
Even in those cases in which fundamental facts are 
fairly well established, there is always a large number 
of outstanding points upon which a wide difference 
of opinion exists, not only as between users and 
makers, whose views often diverge as a result of their 
different outlook upon the same problem, but as 
between different makers of the same material or 
different users of the same article. This state of 
affairs is, of course, inevitable, since it is scarcely 
possible that our detailed exploration of the facts 
of nature should have kept pace with the rapid 
developments of our industries and technique, by 
methods largely of trial and error. fe 








Britain’s Timber Supplies. 





Berore the war the annual consumption of timber 
in this country was valued at thirty-five million 
pounds sterling, and of the total quantity used 
4) per cent, was imported. In the later stages of the 
wur the very serious interference with our imports 
compelled us to fail back almost entirely upon our 
own timber resources. We won through, but only by 
a narrow margin, and then solely by ruthlessly 
slaughtering our woods and foresis, without paying 
much regard to the future position: To-day we are 
more than ever dependent upon foreign sources for 
the timber supply which is essential to our lives and 
industries. It may be said by some that as time goes 
on timber will become less and less essential, and that 
already metal pit props, railway sleepers, railway 
carriages, aeroplanes, &c., are pointing the way to the 
passing of wood as an essential material. Never- 
theless, we are convinced that wood as a structural, 
building, and generally useful material will always 
retain a first-class importance, and that we shall 
never be able to dispense with it. Some, too, may 
argue that tu attempt to make this country. self- 
supporting in the matter of timber supplies, even if 
it be physically possible, would be uvsound economi- 
cally. On this point we have to face the fact that a 
world shortage of timber is undoubtedly close upon 
us. The United States, for instance, are to-~lay 
consuming three times as much wood per annum as 
the country produces, and in fifty years’ time, at the 
present rate of consumption, will have exhausted the 
existing sources of supply. Indeed, in one wood- 
consumiag industry, the manufacture of newspaper, 
the situation is already acute, ws may be judged from 
the fact that according to an American writer the 
average issue of a New York morning paper requires 
the produce of no less than 25 to 90 acres of 
forest! As it takes from 20 to 150 years for 
a crop of timber to reach fruition, it is evident 
that we have little time to lose if we would 
make ourselves secure against the coming scarcity 
in the world’s supplies. In the past’ very little 
effort was directed towards afforestation in this 
country, and what little there was owed its inception 
to a few people acting privately. To the timber so 
grown and preserved by private initiative the country 
very largely owes its salvation, for the appropriation 
of these supplies formed the main resource open to 
the country in its recent hour of need. So long as 
there is a possibility of another war it would be fool- 
hardy to trust again to private enterprise in this 
respect. It is obvious that the question of re-afforesta- 
tion in these islands is one primarily for the Govern- 
ment to deal with, for no commercial impetus can be 
infused into an undertaking which must be carried on 
for between twenty and fifty years before a profit can 
be made. Already, we are glad to say, the Govern- 
ment has made a start, 1500 acres of tree land cleared 
during the war having been replanted in the course of 
last year. The problem is, however, too urgent and 
important to be attacked on anything but the 
broadest lines. It is essential that the country in 
general should have its interest: aroused in the matter 
and that it should support a whole-hearted scheme ot 
national re-afforestation, a form of national insurance 
which, after an interval, would become self-supporting 
and with wise control might even be expected ulti- 


“ Practice ” in 

this sense cannot avoid pushing far ahead of sys- 
stematic knowledge. But it is none the less very 
important that we should do all we can to fill up these 
gaps in our knowledge and to provide gs soon as may 
be systematic data to replace the more or less 
haphazard results of trial-and-error exploration. 
The work of the Association, in its many committees, 
provides one of the richest fields in this direction. 
There is, as a rule, a very frank interchange of 
opinions between the manufacturer and user, and the 
scientific investigator is often called in to assist 
in these deliberations. Often, indeed, he is able to 
solve some of the difficulties which arise; data 
obtained in a special investigation: are circulated to 
the members of a committee, and, as a result, a 
satisfactory conclusion is reached. But this result 
can only be arrived at when research work on the 
lines in question happen to have been carried out 
previously, or when it can, by some particular 
arrangement—as in the case of certain “ aircraft 
committees ”"—be specially carried out for the 
committee. When such is the case, the results. are 
often so important and so satisfactory that it may 
well be suggested that the consideration of the Main 
Committee of the Association should be given to this 
question of encouraging and even undertaking a much 
wider series of researches. The Association is already 
in receipt of financial support from the Government, 
but the money so derived is mainly required for the 
routine work of preparing and publishing standard 
specifications. A body possessing such widespread 
and influential support as the Association, however, 
should be well able to secure sufficient financial 
support from its technical and industrial subseribers 
to permit it to ask for increased grants from the 
Government for this very object, of undertaking 
research, 

We do not suggest that the Association should 
itself carry out researches; we do not feel satisfied 
that research either ““ by committee ” or “ by Asso- 
ciation” is likely to be particularly successful. 
But if the Association had reasonable funds at its 
disposal for research purposes, the various com- 
mittees would find no difficulty at all in having 
researches undertaken to clear up the many points 
of difficulty which constantly arise. Such work 
could be carried out at the National Physical Labora- 
tory, which in the past has done a very large amount 
of work for the Engineering Standards Committee, 
and at various University laboratories which happen 
to be particularly suited for any given investigation. 
Research of this kind would be of very special value 
and importance for two reasons. In the first place, 
many of the questions which arise in discussions over 
specifications are of that “ borderland” variety 
which do not appear to be the particular business of 
anyone. Some of these questions are not in the least 
likely to be taken up by any Research Association 


down to the outbreak of war. 





interested in the prosperity of British industry, 
That policy, as explained by Lord Lovat at the first 
meeting of the British Empire Forestry Conference in 
London on Wednesday of this week, contemplates 
the ultimate creation within our islands of over 1} 
million acres of State forests, besides the maintenance 
of three million acres of privately owned woodlands. 
This programme is an ambitious one, but does not, 
in our view, exceed the needs of the situation, and 
should be carried to a successful issue as speedily as 
possible. 








Institution of Naval Architects. 


No. I. 


THE summer conference of the Institution of Naval 
Architects opened at Liverpool on Tuesday last, and 
concludes to-day with a visit to the shipyard and 
works of Vickers, Limited, at Barrow. 

The proceedings began in the fine Council Chamber 
of the ‘Town Hall with a welcome from the Lord Mayor 
of Liverpool on behalf of the city. It was, the Lord 
Mayor reminded the Conference, no less than thirty - 
four, years since the Institution of Naval Architects 
had paid an official visit to the city. 

In acknowledging the welcome, Lord Durham, tlie 
President of the Institution, referred to the intimate 
character of the association between naval archi- 
tecture and the industries upon which the prosperity 
of Liverpool rested. The city stood for that spirit 
which had animated the mercantile marine during 
peace and war to which the nation owed so much. 

Reading and discussion of papers followed these 
preliminaries. The first contribution taken was that 
by Sir Norman Hill, of which an abstract appears 
below. 


“THe FUNCTIONS OF THE MERCHANT Suir.” 


Regarded from the point of view of the {shipowner, the pro 
ducer, and the consumer, the one and only function of the 
merchant ship is to deliver cargoes, and delivery connotes : 
(1) Leading, (2) transportation in safety, and (3) discharging in 
good condition. 

As oversea commerce is now carried on, a ship spends about 
one-half of its life at sea under steam, and the other half in 
port, engaged in loading and discharging, and in overhau!s 
and repairs. The time spent by the ship in port has been 
described as lost time, but that surely ignores what is tli 
function of the ship, which is to deliver cargoes at the point 
at which they are needed, not merely to carry such cargo about 
on the sea. It follows that the loading and discharging are just 
as necessary as the transportation of the cargoes, and the tin 
occupied in each of these necessary operations must be reduced 
to the minimum if the maximum number of cargoes is to | 
delivered. Thought should not be concentrated on the saving 
of time in only one of these operations. The overall efficienc) 
of a ship is therefore composed of several factors, and after 
safety, the most important of all is time, because in measurin. 
efficiency it is the life of the ship and the sum of the cargo: 
she will carry during that life that must be always kept in 
view. 

The Institution has given very careful consideration to the 


factor of speed and its relation to the cost of its production, anc 


the cargo-holding capacity of the ship. I speak subject to 
correction, but it would appear that on balance, little is to be 
gained from increasing the speed with which the voyage is made 
Certainly, looking back over the last thirty years, there ha- 
been but a small increase in the average speed of the steam 
ships of the British Mereantile Marine. Taking all the available 
information into consideration, I do not think that the 
average speed of the steamships of the British Mercantile 
Marine has increased during the last thirty years by more than 
about half a knot. If time is to be saved it must, I think, be 
in port. 

n designing the most efficient discharging and loading 
appliances for the ship, such as winches.and derricks, much has 
been done. In designing vessels capable of loading and dis- 
charging with the minimum of labour and in the shortest possible 
time, particular classes of cargo, such as oil in bulk and coal, 
much more has been done; but in many ports the ship's 
appliances do not play an we rire pert in the loading and 
discharging, and ships designed for the carriage of special com- 
modities and no other, will not meet the general needs of oversea 
commerce. The utmost dispatch is required in all ports; the 
great majority of ships must be able to carry not only cargoes 
outwards, but also homewards, and frequently on cross voyages 
between the outward and homeward voyage ; and the cargoes 
on all these voyages will never.be of only one class of commodity. 
In studying the problem how time in port can be saved, there 
are certain marked tendencies in the development of the ocean 
oversea trade to be borne in mind. 

The first is the growth in the size of the ocean-going steaim- 
ship. From 1860 down to about 1890, there had been but a 
small increase in the average size of the British steamship 


employed in ocean oversea trades. Soon after 1890, bigger 


vessels were built, and this tendency was accentuated right 
The average tonnage of ships 
was, in 1860, 1322 tons net = 2200 tons gross; while the 


corresponding figures for 1910 were 2511 and 4000 respectively. 


The second tendency in the development of ocean oversea 


trade is the concentration of the voyages on a limited number 
of ports, which has followed largely on the growth in the size 
of the ships. 
cent. of our oversea imports, other than iron ore, and 78.1 per 
cent. of our oversea exports other than coal, were in 1913 
handled in the twelve ports of London, Live 
Bristol and Avonmouth, Southampton, Hull, Newcastle, Cardiff, 
Grimsby, Glasgow, Leith, Dundee. Of the iron ore imports in 


The Board of Trade figures show that 75.6 per 
1, Manchester, 


1913, 95 per cent. were concentrated on the following fifteen 


ports ; of which only three are included in the twelve principal 
ports with which I have already dealt :—Middlesbrough, 
Glasgow, Cardiff, Newport, Newcastle, Ardrossan, Hartlepool, 
Barrow, Stockton, Grangemouth, Ayr, Sunderland, Maryport, 
Swansea. Of the coal ex 
concentrated on the fol lowing nine coal shi 


rts in 1913, nearly 80 per cent. were 
ing centres, of 





of manufacturers, partly, perhaps, because any com- 
mittee consisting of manufacturers alone would agree 
on the very point which becomes a contested issue 
where manufacturer and user meet. Research on 


such matters would assist in placing the whole industry 


mately to yield a handsome profit. 
should he as interested in the subject as anyone, for 
not only does the engineering industry directly con- 
sume annually a large volume of timber, but in many 
directions it is dependent upon other industries which 


would be seriously crippied by a shortage of the 
material. The Government’s forestry policy should, 


on a sounder basis, and this result would nowhere be 
better secured than in the case of non-ferrous alloys, 


which only two are included in the twelve principal ports :— 
Cardiff, Barry Docks and Penarth, Newcastle, North and South 
Shields, Blyth, Newport (Mon.), Port Talbot, Briton Ferry, 
Neath Abbey and Porthcawl, Sunderland, Swansea, Burntisland, 
Methil. All these figures point to an extraordinary concentration 


of traffic on a limited number of the ports of the United Kingdom, 
but for the purposes of this paper I would direct special attention 
to the concentration of general traffic on the twelve ports 
excluding the iron ore imports and the coal exports. 

The third tendency in the development of ocean oversea trade 








which constitute a region in which the widest differ- 


therefore, receive the heartiest support from all 








is the growth offparcel shipments, and the decrease of whole 
cargoes. 


General trade, both import and export, is depending 
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more and more on the liners carrying mixed cargoes, It is shipped 
to meet almost the daily needs of individual importers, instead 
of being left for the purposes of transit in the hands of merchants. 
For the successful working of the shipment and delivery of these 
general cargoes, elaborate shore organisations are required, 
and the liner organisations have been built up to meet these 
requirements, The effect of all these tendencies is to concen- 
trate the general ocean oversea trade on the ports which can 
offer the best accommodation to the bigger ships, both as regards 
berthing and the handling of their mixed cargoes; but all this 
concentration tells against the quick turn round of those ships 
in the big ports, It is no easy matter to keep pace with the 


necessities of the ships by adding to the accommodation in the 


hig ports, and it is a still more difficult matter to increase the 
carrying power of the railways by which those ports are served. 
Perhaps the easiest way of meeting these necessities in this 
country will be by the development of overside delivery and 
coastwise distribution. Several causes have contributed to check 
the development of the coasting trades, and one of the most 
important has been railway competition. But has everything 
possible been done towards producing the types of coasters best 
adapted to receive the eargo from the big ships in the big ports 
and to deliver that cargo in the small ports ? Here, again, time 
is of the first importance in judging what is best. Working 
hand in hand with the ports and in especial with the big ports 
upon which the big ships are concentrated—cannot radical 
improvements be introduced? In the handling of general 
cargoes, are winches and derricks the last words in loading and 
discharging appliances ? Recently the merits of standardisation 
have been preached from the housetops, but may it not be that 
what we need is more specialisation if we are to produce the 
vessel which will deliver the greatest number of cargoes in the 
trade in which she is employed ? 

Sir John Biles, who opened the discussion, said 
that the paper was one which the Institution had 
needed for a long time past. It seemed to him that a 
stage had been reached in the development of the 
merchant ship when the subject had entered the 
arena of scientific economics. The paper pointed to 
the directions in which investigation might be made. 
In the past naval architects had looked upon the 
question of the economics of shipping from the point 
of view of what Sir Norman called the economic 
value to the shipowner, i.e., the difference between 
the freight earned and the total cost incurred in the 
delivery of the cargo. Sir Norman had now opened 
up the view that it might be very much better for the 
community to approach the subject from the point 
of view of the maximum delivery of cargoes in the 
country rather than the economic value to the ship- 
owner of each cargo delivered. That presented an 
enormous field for investigation. But it} was not 
sufficient to have the proposition stated ; it should 
be dealt with on scientific lines and the necessary 
data collected, Mr. Anderson recently gave the Insti- 
tution the result of a long investigation of the effect 
of the dimensions of ships by taking into account the 
time spent in port in the loading and discharging of 
cargoes. The loading and discharging of those 
cargoes was dealt with in an exact way on the assump- 
tion of certain rates of loading and certain speeds of 
hoisting cargo, and definite results were obtained from 
these calculations. That kind of investigation in 
precise detail was, he ventured to think, of great 
value, but it was only by the occasional and accidental 
efforts of individuals that they were achieved. 
What was wanted was research on a larger scale, such 
as could only be undertaken either by a Department 
of State such as a Ministry of Shipping or the Board 
of Trade systematically taking this work up with the 
assistance and under the guidance of shipowners and 
persons like Sir Norman Hill, or it might be done by 
the endowment of research in the University of 
Liverpool. The cost of the endowment of a chair for 
the economics of shipping would be returned in value 
many fold. He ventured in that hall to make that 
suggestion for the consideration of the shipowners of 
Liverpool. : 

Sir Westcott Abell said they owed a considerable 
debt to Sir Norman Hill for giving them another angle 
to their technical problem. The point which impressed 
him most was the suggestion that shipowners should 
devote more and more attention to the coasting trade. 
He had noticed that with the growth of the large 
overseas tonnage there had not been an equivalent 
increase in the tonnage for coastwise work. Referring 
to the question of the derricks and winches and cargo- 
handling appliances on board ship, Sir Westcott said 
these were not the last word, and something in the 
nature of the moving staircase and belts might be 
employed for the handling of cargo. 

Mr. Alexander Richardson referred to the statement 
in the paper as to the small increase in s in cargo 
ships. He thought Sir Norman should have made 
reference to the great increase in the efficiency of the 
engines propelling those ships, because he thought that 
was an important factor in the balance sheet which 
he had. drawn up in reference to the profit on the living 
time of the ship, Marine engineers should be en- 
couraged in that direction, because not only would 
it be found possible to increase the economy at sea, 
but alse to shorten the time occupied in the “ turn 
round ” in port., The blem was beset with diffi- 
culties, and, as Sir John Biles said, it ought to be 
handled on a scientific basis. 

Mr, John Anderson insisted, in spite of the criticism 
of Sir Norman Hill, that any in@fficiencies in cargo 
handling which increased the time spent i port must 
count as lost time. A great percentage of this lost 
time was due to the inefficient arrangements in the 
sheds. At Greenock, where a great deal of sugar was 
discharged, it had to be weighed, but there were only 
three weighing machines! This number of machines 
was quite inadequate for the work. . He thought, 
therefore, more consideration should be; given to the 
provision of improved port facilities. 

Sir Norman Hill responded briefly to the discussion. 





His main point was, he said, that the shipowner was 
the servant of the consumer, and the prosperity of 
both went hand in hand. 

The only other paper presented at the first day’s 
meeting was that by Professor J. J. Welch, ‘‘ Some 
Features in the Design and Construction’of Mercantile 
Vessels Considered in the Light of Recent War 
Experience.” An abstract of this paper will be 
found on p. 34. 

Sir Eustace D’Eyncourt welcomed the paper as an 
admirable résumé of the subject. Incidentally, it 
directed attention to the very valuable work which 
was done by the Bulkhead Committee in 1914, with 
which Professor Weleh was connected. Nothing that 
had happened during the war had led them to alter 
the conclusions then reached ; these had, indeed, been 
confirmed. The necessity for having a proper sub- 
division of bulkheads was most clearly demonstrated, 
and also the importance of having those bulkheads of 
sufficient strength, and of keeping them intact. A 
great number of the cases quoted in the paper had 
shown that ships would have been saved if the water- 
tight doors had remained closed, and it was 1ow 
realised that many of the losses were due to unfor- 
tunate negligence in that respect, and also in respect 
of leaving sidelights open while ships were in the 
danger zone. Infact, he was afraid that a very large 
percentage of the ships torpedoed by the Germans were 
lost because the instructions given in these respects, 
and in many cases Admiralty instructions, as to the 
rules and methods of navigation, were not observed. 
He had made an investigation which illustrated the 
result of being ready for emergencies. He had taken 
in haphazard fashion forty ships that had met with 
disaster and had been sunk before the war over @ 
period of about ten years, and he also took forty ships 
haphazard which had been sunk by enemy action. 
He took the numbers of the crew and passengers in 
those ships, and he found that the ratio of lives lost 
to those on board at the time was, during the war, only 
about one-third what it was in peace time. In dis- 
cussing the question of making ships safer in the early 
stages of the war when the submarine campaign was 
commencing, he had suggested that certain additions 
should be made to the structure of merchant ships, 
such as they were making in the case of warships, to 
enable the vessels to withstand torpedo attack. 
As the demand was, however, to get ships completed 
as quickly as possible, his proposals were not adopted 
for merchant ship construction. 

Sir John Biles expressed satisfaction at the com- 
mendations of Professor Welch on the work that was 
done by the Bulkhead Committee of the Institution. 
He would like to ask Professor Welch whether any of 
the war precautions had been continued in. peace 
service. Some of the devices to increase the safety of 
ships during war were applicable to cases of collision 
at any time. The instances Professor Welch had 
given them were all very interesting. No. 3, to which 
they could all put @ name, was a case very similar 
to that of H.M.S. Victoria. Both ships were damaged, 
both ships were well subdivided, but both were lost. 
In the case of the ship,quoted by Professor Welch, the 
water flooded through because the doors were left 
open, and the Victoria sank and turned over simply 
because an upper-deek port had been left open, which 
allowed the water to enter when the ship got down by 
the head. More attention should be given to the 
closing of the sidelights. The question whether 
sidelights could be automatically closed was a matter 
calling for further careful consideration. On the 
subject of water-tight doors, he would remind the 
meeting that in the construction of two ships in the 
‘eighties they successfully carried out in passenger 
ships the principle of having no doors. Doors were after- 
wards cut, but they were arranged so that they would 
automatically close. He believed that it was prac- 
ticable in ships where oil fuel was used to do without 
water-tight doors, and he hoped the question of dis- 
pensing with them would receive attention. 

Mr. 8S. V. Goodall said he had the privilege, when 
in the United States during the war, of being asso- 
ciated in some slight degree with the work done by the 
United States Navy Department and the United 
States Shipping Board in their efforts to deal with the 
submarine menace. It was realised that the best 
basis to work upon was the experience obtained by 
Great Britain, of which an account was given in the 
paper. That was, roughly, that water-tight sub- 
division should be on sound scientific lines, and that 
the decks and sides of bulkheads which the ship- 
designer labelled water-tight should be kept water-tight 
by the ship user. Some of the work done in America 
had been described by Professor Hovgaard in a paper 
which he presented to the Society of Naval Architects 
and Engineers last autumn. - ' 

Cordial votes of thanks were accorded to Sir Norman 
Hill and Professor Welch, and the meeting adjourned 
until the following day. 

A fairly comprehensive programme had been 
arranged for the afternoon of July 6th. The chief 
function was a luncheon at Messrs. Cammell, Laird’s 
Birkenhead establishment, and a subsequent inspec- 
tion of the yards, shops, fitting out basin, and graving 
docks. 

In offering a welcome to the guests of the company, 
and proposing the toast of “‘ The Institution,’ Mr. 
Lionel Hichens said that although it had become a 
commonplace to assert that ships were a vital require- 
ment for Great Britain, there was still a danger that 





this truth was not fully realised. Whatever the 
need for economy, we could not afford to save either 
on our Navy or mercantile marine. We must remain 
supreme at sea. Other nations were threatening our 
supremacy, but with perfect friendliness, yet with 
complete determination we must make up our minds 
not to lag behind in the shipping arena. A cause of 
anxiety was the rising cost of shipbuilding, and this 
was the more serious as unless we could produce 
cheaply our existing supremacy in the mercantile 
field would be lost. Remedies must be found for the 
rising cost of materials and wages, and the disposition 
to increase profits must be discouraged. Unless the 
cost of building ships came down there would be a 
slump in shipbuilding. 

Present activities at the yard and repair establish- 
ment are entirely devoted, of course, to the con- 
struction of merchant vessels. Those at present 
occupying the building slips of the new yard, where 
vessels up to 1000ft. in length can be turned out, are 
the Orepesa, of about 16,000 tons deadweight capa- 
city, which is being constructed for the Pacific Steam 
Navigation Company. This vessel, which is now 
approaching completion, is fitted with double reduc- 
tion geared turbines of the Parsons type. Another 
ship which is in a forward state is a Cunarder of the 
intermediate class, a 550ft. P. and O. liner, a ship of 
similar dimensions for the Compagnie Générale 
Transatlantique, a Japanese liner, and some fruit 
cargo boats for Messrs. Elders and Fyffes. In the 
old yard boats for the French Ministry of Marine, 
some general cargo vessels, and an insulated steam 
barge for the Union Cold Storage Company, for service 
in the River Plate, are under construction. A feature 
of great interest. in the basin was the Fullagar, the 
motor-propelled electrically-welded vessel built in the 
yard, which has just been berthed after a successful 
trial run to Glasgow and back. The propelling 
machinery comprises twin engines of the Cammellaird- 
Fullagar type, each of about 1000 horse-power. 
Another ship which attracted attention was the Cap 
Finisterre, which is at Birkenhead for overhaul. The 
character of the graving dock accommodation—the 
largest dock is over 860ft. in length, with a 90ft. 
entrance—aroused favourable comment, and the 
repair facilities are certainly of a remarkable 
character for a private yard. The fine range of shops 
have been planned for dealing with large material, 
and a feature is the provision of independent shops 
for many of the slipways.~ The platers’ sheds have 
been designed on a vast scale, and the machine equip- 
ment.has been brought into line with the most 
modern practice. The marine engineering section of 
the works was also thrown open, and attention was 
naturally directed to the production of wheels for 
turbine reduction gears, which is a special feature of 
the work in this section. An experimental Michell 
journal bearing was shown under test. The new 
turbine power station is a good example of design and 
equipment in this field, and has been planned to supply 
the whole of the yard and works’ current require- 
ments. The plant includes a 3000-kilowatt Willans- 
Siemens three-phase set and a 2000-kilowatt Westing- 
house three-phase set. 

On leaving Messrs. Cammell, Laird’s, the main 
party was conveyed by tender to the Canada Dock 
for an inspection of the Celtic, on the invitation of the 
White Star Line. A reception was held by the Lord 
Mayor at the Town Hall in the evening. 
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Hydro-electric Power Works at the 
Great Lake, Tasmania. 
No. II.* 


Leaving for the moment the question of the design 
of the nozzles, we would point out that the turbine 
wheel—Fig. 9—is composed of a central disc of 
cast steel, on which are mounted the nineteen buckets. 


Adjustment. 
The neecie head should just touch the pozzle cap when the 
ring R, is hard up against the bearing S. With needles in this 
n, rod A, and B, should be adjusted so that the 
ss 19 the closed position. 





The movementsof the 


goverm 


The load of the Spring together with the water 


of 80 per cent. above normal, which might con- 
ceivably be attained in the event of an accident up- 
setting the normal operation of the set. The overall 
diameter of the wheel is 7ft. 10in., and the total 
weight is 5 tons. Each bucket has two lugs, which 


| have to be very carefully machined so as to fit 


accurately on the discs, and two 2}in. taper bolts 
are used to secure each bucket. These bolts have to 
be very accurately machined and fitted, as they have 
to stand up to a succession of blows from the jets, 
each jet creating a pressure 

of 8} tons on the wheel. 
The casing is of cast iron, 
and to it are bolted the 


Sering nozzle bends. A deep bed- 


needles, should be coincident, so thet the indicators show 
fhe same open 


0g for each of the needles at any part of the 

should be adjusted, so that the edge of 
entre line of the yet. Rod D, 

¢ there ss @ clearence of 6% 

p Centre of the yet, and the edge of the deflector, 

ernor, and the needles are closed and Lugs H 







pressure en the need/e, should always tend to 
Shut the needle, but this Force should be 
keel as small ard constant as possible for 
various positions of the needle to relieve 
the governor of work 

The load of the spring can be adjusted by 
means of Washers W. 


plate of cast iron supports 
the casing and the two 
bearings. The shaft has a 
maximum diameter of 350 
mm. It is reduced to 
















og A, are 





pesition, and Hand K in contact, the 
the needles should be 128 Fm,and 
ine clearance between the deflector edge 
end a set of /48'Yn should be 6 Ym. This 
ce should be he as small 2s 

4 efector must not touch 
position of the stroxe, 


2 contact. This should 





















250 mm. in the outside 
bearing and 300 mm. in the 
inside bearing, the bearing 
length being 600 mm. in 
each case. The bearings 
are white metal lined and 
of the ring lubricated type, 
but to prevent all danger 
of their heating, the oil is 
circulated by means of 
a small rotary pump 
mounted on the bed-plate 
and driven by a belt from 
the shaft. This oil passes 
through a cooling pipe 
placedin the tail-water and 
returns to the top of the 
bearing, which is_ kept 
flushed withcooloil. Water 
traps are fitted to each side 
of the casing to prevent the 
water creeping along the 
shaft. Thrust rings are 
provided in the outside 
bearing to centre the run- 
ner with regard to the jets. 
The shafts of both genera- 
tor and turbine have flanges 
forged on them to form a 


feturn and compensating Gear 
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FIG. 7—SPEED CONTROL 


These buckets are made of cast steel, and owing to 





MECHANISM 


coupling and the cover for 
the flange bolts on the 
turbine side of the coupling 
is extended and provides 
+ the pulley faces for driving 
the governor. A pit lining 
of cast iron is provided. 
Since the method of 
governing involves’ the 
deflection of the jets away 
from the wheel, provision 
has to be made to take the 
force of these deflected jets. 
For the lower jet a series 
of curved baffles has been 
provided, whilst for the upper jet @ hood over the 


Swain Sc 


the very heavy stresses caused by the force of the | lower jet receives the deflected water. 
Provision is made in the foundations for inspection | 


carefully ground on the inside to give an absolutely | of the wheel pit by means 0° a water-tight inspection 


jets, they have to be heavily ribbed. They 


are | 





the control is conducted from this level, all valve 
handles, grease cups, &c., being brought above it. 
Owing to the height of the unit, a ladder is provided 
for inspecting the moving parts in connection wit}, 
the upper jot, the highest point of the unit being 
11ft. above floor level. The total weight is 32 tons. 

Reverting to the question of the inlet bends. 
Fig. 7 shows full details of the method of control. 
It also indicates the general design of the bends 
with needles and nozzle caps. It will be seen that 
each inlet bend is fitted with a renewable cast stec| 
nozzle cap. The orifice of this nozzle can be closed 
by the needle head. This needle head also has a 
renewable cast steel tip, and in order to give tho 
maximum possible waterway with minimum dis 
turbance, it is mounted on a stiff shaft and overhung 
from the bearing, which scarcely protrudes into tho 
waterway. The shaft has a bronze liner to form a good 
bearing surface, and the steel casting supporting this 
bearing has also a bronze liner. 
to make this liner water-tight. The rearward pro- 
longation of this shaft passes through the cast iron 
cover, which forms a grease lubricated bearing on the 
outboard end of the shaft. A nut, which acts as a 
stop to prevent the needle being driven too far forward 
into the nozzle, is also fitted, and the shaft is inscribed 
so as to form an indicator of the amount of opening 
of the nozzle. 

By means of levers and links, the needle receives 
its movement from the control mechanism. Within 
the cast iron cover a helical spring of flat steel on 
edge thrusts the needle in towards the nozzle. This 
spring, combined with the hydraulic pressures on tho 
various parts of the needle, gives a fairly uniform 
thrust forward at all degrees of opening, thus reduc- 
ing the maximum amount of energy required from 
the governor. 


A U leather is fitted 


SPEED CONTROL OF TURBINES. 


The method of control is one of the most interesting 
features of these turbines, and we therefore describe 
it in some detail. 

There aro in general two methods of regulating 
the speed of Pelton wheels. When the load is reduced, 
the quantity of water striking the buckets must he 
reduced correspondingly or the speed will rise. This 
reduction can be effected by closing the nozzles by 
means of a needle or other gear and preventing the 
water flowing down the pipe to the turbine. The 
other method is to allow the water to continue to flow 
at the same rate, but to prevent it from striking tly 
buckets, either by deflecting it away or by by-passing 
it. A third method, which consists in dispersing the 
energy of the jet by causing it to spin, was described 
in these columns a few weeks ago. The by-passing 
method has been adopted to a considerable extent in 
America, but it involves a large number of additional 
moving parts with corresponding opportunities for 
frouble to ensue. The deflecting method has been 
adopted in two forms, one of which is to mount the 
inlet bend and nozzle on trunnions and deflect the 
whole jet away. This, too, for mechanical reasons 
is not at all satisfactory, and the simplest method 
holds the field—that is, to have a deflecting plate or 
hood either above or below the jet of water mounted 
on pivots and operated by the governor directly, so 
that on the rise of speed the deflecting plate cuts 
straight into the jet and throws it away from the 
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FIG. 8—ENCLOSED ELECTRIC 


smooth surface. Before leaving the factory the wheel | 
with the buckets mounted on it has to be carefully 
balanced to prevent vibrations being set up in opera- | 


tion. It is designed to withstand,a runaway speed 
~ No. I. appeared July 2nd. 





GENERATOR 


door and ladder. A grid is placed across the wheel 
pit just above the tail race proper, to enable the 


workman to make his inspection more easily, but in | 
| awkward or dangerous extent, the quantity of water 


' striking the wheel must be reduced quickly. If the 


normal operation there is, of course, no need to move 
from the floor of the turbine room, as the whole of 





FIG. 9—TURBINE WHEEL 

wheel. Each of these simple methods, viz., needle 
control and deflector control, has grave disadvantages. 
In order to prevent the speed from rising to any 
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needle is operated quickly the long column of water 
flowing in the pipes is arrested suddenly, and water 
hammer action of such magnitude is caused that the 

ipes will burst unless they are built of exceptional 
thickness. In many cases it is impossible to build 
such thick pipes, and in every case it would have 
very serious effects on the financial possibility of the 
scheme. Hence, simple needle control is in a large 
number of cases quite impossible. 

Simple deflector control, on the other hand, gives 
very easy and quick governing with no water hammer 
action at all, but it’means that the flow of water 
remains constant, even when the load is reduced and 
a large waste of water takes place at all but full loads. 

By the Boving patented method of control, the 
advantages of both needle and deflector regulation 
are secured. It is arranged that the first action of 
the governor on load being reduced is to deflect the 
jets away from the wheel by means of simple de- 
flectors. This same movement releases the needles 
and allows them to travel slowly forward, the speed 
being adjusted very simply, so that the time required 
for the full stroke is any desired figure. In this case 
it would be about 30 seconds. 

In order to deflect the whole stream the deflector 
need only cut about half-way into the jet. As the 
needle moves forward the diameter of the jet just 
after it issues from the nozzle will be steadily dimin- 
ished until when the movement is complete it will 
be found that the jet has been reduced to the desired 
extent and the deflector is resting just clear of the 
reduced jet ready to come into operation if the load 
is still further reduced. 

Reference to Fig. 7 will show that the cast steel 
deflector plates are mounted on rigid bearings sup- 
ported from the inlet bend castings. The aperture 
in the deflecting plate is given a circular shape, so 
that it almost embraces the jet. The governor is 
shown diagrammatically in this drawing, and it will 
be seen that the servo-motor piston is connected to 
parts H of the control mechanism, and on the other 
side of the same disc is connected the lever D, which 
operates directly the deflectors, thus movement of the 
governor is communicated directly to these deflectors. 
The needles are connected by levers A and B to the 
dise K, the lugs on H and K abut under normal con- 
ditions, but when the governor operates on reduction 
of the load to depress the deflectors, H moves away 
from K, which is then free to rotate in the same 
. direction. It will be seen that owing to the force of 
the springs driving the needles forward in combina- 
tion with the hydraulic pressures, these lugs K 
will rotate until they again abut against the lugs H. 
The parts K, however, are connected with the cylinder 
mounted at about floor level below the control 
mechanism. This cylinder acts as a dashpot, the 
movement of the needles to close the nozzles being 
thereby checked, the period required for the full 
stroke being regulated as required. In this case the 
period is about 30 seconds, owing to the great length 
of the pipe lines. 

The various connecting links in this mechanism 
are all adjustable, so that the simultaneous opera- 
tion of both needles and deflectors is secured. 

This method of control of the turbines has proved 
an entire success, and the utilisation of the dashpot 
as an assistant cylinder has considerably reduced the 
capacity required in the governor, and therefore its 
size and cost. 


Tue Evectric GENERATORS. 


The generators, built by the General Electric 
Company, of Schenectady, are furnished with base, 
shaft with half coupling forged on, and two ring oil 
bearings. The machines are completely enclosed— 
see Fig. 8—air being drawn in from a fresh air duct 
situated below the floor and discharged into an outlet 
duct through the bottom of the stator frame. Air is 
circulated by means of fans attached to the rotor 
spider, no external blowers being necessary. 

The armature punchings are securely dove-tailed 
to the stator frame and clamped firmly in place by 
means of heavy steel flanges. The armature winding 
is of the distributed type, all coils being alike and 
being interchangeable. The distribution is such as 
to reduce the higher harmonics to a minimum to 
facilitate radiation and equalise the temperature rise 
in the windings, resulting from the copper losses. 
Imbedded temperature detectors are fixed at various 
points in the stator winding. By means of suitable 
instruments it is possible to determine the tempera- 
tures of the windings while the machines are in opera- 
tion. . 

The projecting ends of the coils are mechanically 
braced by means of insulated steel binding bands 
rigidly attached to the stator frame. The individual 
coils are firmly laced to these binding bands. This 
construction prevents the distortion of ‘the coils due 
to the heavy mechanical stresses resulting from short 
circuits. , 

The rotor spider consists of two solid cast steel 
wheels keyed to the shaft and bolted together. 
Ventilating holes are provided in the rim to furnish 
air to the field coils near the centre of the machine. The 
poles are made up of laminations riveted together and 
fastened to the spider by means of dovetails. The 
field winding consists of copper strip wound edgewise, 

_and as the outer edge of the copper is exposed to the 
air, very effective cooling is obtained. Coils are 
clamped ‘firmly between the pole tips and the rotor 





spider in such @ way as to prevent distortion under 
the maximum overspeed condition. 

In conclusion, we would point out that this scheme 
has been in the charge of Mr. J. H. Butters, who was 
the chief engineer for the original company and who 
became chief engineer for the Hydro-electric Depart- 
ment of the Government of Tasmania when it was 
formed, so that the scheme has been in his hands 
from the beginning. We are indebted to his reports 
and to a paper read by him before the Electrical 
Association of Australia in 1916 for much of the 
information given and to the staff of Boving and Co., 
Limited, for the technical details of the pipe lines 
and turbines which they have supplied. 








Naval Exhibits at the Imperial 
War Museum. 


Tue authorities responsible for arranging the naval 
section of the Imperial War Museum at the Crystal 
Palace deserve to be congratulated on the happy 
mean they have struck between the conflicting tastes 
of technical and lay visitors. Both are generously 
catered for, but there is no undue predominance on 
either side. There is, of course, a great deal at the 
Museum that is interesting alike to engineers, naval 
architects, and the general public. Take, for instance, 
the full-size model—in wood—of the 18in. naval gun. 
Even to the professional eye this exhibit is instructive. 
The dimensions of this piece of ordnance are fairly 
well known by now, but seen in replica, the pro- 
digious length and huge girth of the weapon impress 
the mind more than figures are able to do. While 
inspecting this model it occurred to us that it might 
be a good thing if all those experts—amateur and 
otherwise—who are continually urging the need of 
larger and still larger guns, and who talk so glibly of 
18in. and greater calibres, could be induced to gaze 
at this ‘‘dummy” 18in. piece for five minutes. It 
would help to restore that sense of proportion which 
is so apt to become blurred by a prolonged study of 
mere figures, and would demonstrate more clearly 
than any arithmetical calculation the immense incre- 
ment of space and displacement necessitated by the 
mounting of super-cahbre armaments in men-of-war. 
This, however, is @ digression. 

The warship models form a most interesting collec- 
tion. Although confined to typical vessels that were 
actively employed during the war, the series is by 
no means complete. Several types that performed 
yeoman service in the various theatres of the naval 
war are conspicuous by their absence, e.g., the 
Majestic and Canopus battleships. In the  last- 
named category the oldest representative is the 
Russell. Other pre-Dreadnoughts exhibited are, in 
chronological order, the Swiftsure, Commonwealth 
and Agamemnon. It is to be regretted that no model 
of the Dreadnought is shown, and that the all- 
big-gun series only opens with the Hereules, a com- 
paratively advanced type. In another part of the 
building, far removed from the naval section proper, 
Beardmore’s exhibit a model of the Benbow, and 
Armstrong’s one of the Malaya. At the cost of a 
little trouble, therefore, the visitor is able to compare 
the fairly consecutive results of twenty years of 
British battleship evolution. Mention must also be 
made of the “ exotic’? Canada, an ex-Chilian ship, 
now about to revert to her original owners. The 
Armstrong-Whitworth stand is remarkable for a 
truly magnificent model of H.M.S. Furious. Apart 
from its wealth of detail, this model is particularly 
interesting because it represents the ship as she was 
to have been completed according to the initial 
design, and before her first conversion into an air- 
craft carrier. She is shown with two 18in. guns in 
position—only the stern gun was actually mounted, 
and it was removed shortly afterwards—and it is 
noteworthy that the ship, despite her great length, 
looks too small for these ponderous weaons. The 
fineness of the lines and the partial anti-torpedo 
bulge are other arresting features of this handsome 
model. Beardmore’s exhibit a model of the aircraft 
carrier Argus, which until the recent advent of H.M.S. 
Eagle, had the unenviable distinction of being the 
ugliest ship in the Navy. The horizontal ducts through 
which the smoke is emitted at the side of the vessel 
and the broad flying deck unobstructed by funnels 
or other erections, are notable characteristics of the 
Argus. 

The older armoured cruisers, of which the war took 
a heavy toll, are represented by the Good Hope and 
the Diadem. An examination of Admiral Cradock’s 
ill-fated flagship suggests at least one cause of this 
vessel’s swift destruction by shell fire, for apparently 
she was crowded with wooden and other inflammable 
fittings, some of a permanent character. Other 
models, beginning with the Juno and ending with 
the Dauntless, typify the development of the light 
cruiser. The Dauntless, which was completed in the 
final year of the war, is so encumbered with guns, 
torpedo tubes, superstructures, and a bewildering 
variety of “‘ gadgets ” that deck space is at a premium. 
Each of these fittings, no doubt, has its use, but it 
seems to us probable that the séaworthiness and 
fighting efficiency of the ship are impaired, rather 
than improved, by this multiplicity of tophamper. 
The model shows the disposition of the vertical 





armour,the heel plate on the forefoot to which the 
paravane wires are attached, spare paravanes stowed 
on deck, the complicated system of bridges and tops, 
the blast screen arrangement below the super-firing 
guns, and the aeroplane hangar forward. Other 
interesting models are those of the Swift, two typical 
sloops built during the war, a ‘“ Kil” class double- 
ended gunboat, and Admiralty whalers and trawlers. 
Submarine models include the ‘‘ E”’ class, in which 
the beam torpedo tubes are conspicuous; a “ K” 
boat, steam-driven on the surface, showing gear for 
hinging back the funnels and closing uptake vents ; 
and an * M”’ class submersible monitor, armed with 
a 12in. gun. s 

The armour and ordnance section contains many 
attractive exhibits, but excepting the wooden model 
of the 18in. mentioned above there are no modern 
naval guns above 4in. calibre. The 4in. gun which, 
when mounted in H.M.S. Lance, discharged the first 
shot of the war at sea, is on view. Three naval anti- 
aircraft guns are shown, viz., 4in., 12-pounder and 
6-pounder. The first-named is fitted with automatic 
breech mechanism permitting a very high rate of 
fire. For the 18in. gun the following official details 
are given ;—Weight of gun, 149 tons; of projectile, 
3333 lb.; of propelling charge, 6301b. Hadfields 
exhibit a specimen projectile for the 20in. gun which 
Lord Fisher was anxious to introduce during the 
war. No data of the gun itself are furnished, but the 
projectile is more than 7ft. in height, and, according 
to the inscription, weighs 24 tons, or nearly a ton more 
than the 18in. shell. Fired with an initial velocity 
of 2500 foot-seconds and a muzzle energy of 250,600 
foot-tons, it is credited with a penetration of 60in. 
of hard-faced armour at the muzzle and of 30in. at 
a range of 10 miles. Judging from the current rate 
of progress in the United States, guns of this pro- 
digious size and power are quite likely to make their 
appearance afloat within the near future. 

An assortment of large projectiles, badly broken 
up after being tried against armour plate, shows that 
the supremacy of the gun over armour is not yet so 
complete as might be imagined. On the other hand, 
damaged armour plates removed from the Princess 
Royal, Tiger, &c., illustrate the formidable power of 
heavy guns even when fired at the great ranges 
imposed by modern tactics. Incidentally, the plates 
from the Tiger supply convincing proof of the high 
quality of British armour. One thick plate, though 
all but penetrated by a large calibre projectile, is 
entirely free from cracks and shows scarcely any 
flaking. Among the weapons specially designed for 
anti-submarine work are two heavy naval howitzers, 
of 7.5in. and llin. calibre respectively, and an assort- 
ment of depth charges. Every type of mine used 
in the British Navy, and most of the German patterns, 
are exhibited in this section. One of the most 
interesting is an elongated mine made for use in our 
class mine-laying submarines. The later 
British types bear more than a family resemblance 
to the German, and we are assured that they were 
at least as efficient and destructive. The torpedoes 
on view include a 2lin. Mark If., with which the 
majority of British vessels are now armed. This 
massive and apparently unwieldy piece of mechanism 
should help the public to understand why torpedo 
craft have grown so considerably in size during recent 
years, for our latest destroyers carry six tubes for 
discharging these immense torpedoes, which are only 
surpassed by the German 23.6in. model. By way of 
contrast, there is also a 14in. Mark XI. torpedo, used 
in the dropping gear of naval picket boats. 

Among the German naval guns on view, a 4. lin. 
high-velocity quick-firer, as mounted in the later 
types of U boat, deserves notice, as also does the 
collection of projectiles used with the guns. The 
German A.P. shell of all calibres has a very long cap, 
tapering to an extremely fine point. Some of the 
larger projectiles are exhibited in half-section, which 
enables the internal structure and the fuse mechan- 
ism to be examined. The largest projectile shown is 
one of 42 cm. (16.5in.) calibre, weighing 1760 Ib. 
It is, however, doubtful whether Germany built 
guns of this bore for mounting on shipboard, and the 
weapon in question was probably designed for coast 
defence. Although, for obvious reasons, no German 
submarine is included in the Museum—to the surprise 
and disappointment of several visitors within our 
hearing, who apparently thought that a U boat could 
be transported to the Crystal Palace in a motor lorry 
—mementoes of the great” sink at sight’ campaign 
are not lacking. There is ‘a large exhibit of structural 
parts and instruments from enemy submarines 
captured or destroyed, including W/T and hydro- 
phone gear, net cutters, Anschiitz gyroscopic com- 
passes, engine-room diagrams’ and logs, &c. The 
effect of torpedo explosions on ships’ hulls is illustrated 
by sections of damaged shell plating and bulkheads. 

Considerations of space preclude mention of count- 
less other exhibits, nearly all of which are of interest 
to students of naval science. As a whole, the naval 
section of the Imperial War Museum has been ad- 
mirably designed and arranged, and we feel sure 
that most of those who have visited it once will take 
an early opportunity of paying a second visit. 
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AN international motor show is to be held at Bandoeng; 
Dutch East Indies, next year, 
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The Institution of Civil Engineers. 


THE new “Home” of the Institution of Civil 
Engineers was completed in 1913, and in July of the 
following year & conversazione was held init. Scarcely 
@ month elapsed before’ Europe was at war and all 
thought of such social gatherings was at an end. 
Hence it comes about that the conversazione held 
by the Institution on Tuesday last was but the 
second given in the new building. That it was appre- 
ciated goes without saying. Was there not much 
good music, a display of interesting exhibits, and a 
quantity of old friends ? What more could one want 
unless it be a bite and sup for companionship’s sake, 
and they, too, were not wanting. We shall be for- 
given if we refrain from expressing an opinion 
whether the string band of H.M. Royal Engineers, or 
the Blue Imperial Band, or the Ensemble Glee Singers 
earried off the musical palm of the evening, for it 
requires an ear specially trained to disentangle merits 
when three musical performances are proceeding at 
the same time in a building of limited size, and faint 
echoes of an Oriental one-step mingle with a Melody 
in G, and both get involved in a jolly invitation to 
join in a roundelay. We felt more at home amongst 
the scientific apparatus and models that were arranged 
in the south Reading and the adjacent rooms. It is 
true that they reminded us rather forcibly of the 
Scientific Products Exhibition, for a large proportion 
of the space was occupied by measuring apparatus of 
one kind or another, with which no scientific exhi- 
bition can now be considered complete. The Royal 
Ordnance Factories, Woolwich, had a long bench 
eovered with screw gauges, measuring machines by 
several well-known makers, special gauges for checking 
the dimensions of shells and similar devices, while, 
in another room, the National Physical Laboratory 
had a collection of gauge and screw-testing apparatus, 
including a Société Genevoise end measuring machine, 
similar to that described in our issue of May 7th last. 
There was also a small tent in this room for demon- 
strating the optical method of comparing screw gauges. 
A rather unusual form of measuring instrument was 
exhibited by the Technical College at Loughborough, 
and was devised for determining the shape of water 
jets issuing from different shaped orifices. It took the 
form of several groups of fine-pointed set screws, 
arranged in a frame embracing the jet, and was a 
very dainty piece of workmanship. 

Professor W. E. Dalby showed one of his optical 
load extension recorders—with the general principles 
of which our readers are well acquainted—that had 
been fitted with a simple means of calibration. Three 
washers, ground with great accuracy as regards thick- 
ness, can be inserted in the linkwork operating the 
mirror, and marks can thus be made to indicate 
definite extensions of the test piece. The most in- 
teresting feature on Professor Dalby’s stand was, 
however, a series of diagrams representing the effect 
on @ tension specimen of frequent unloading during 
the test. If the load is taken beyond the yield point 
of the material and then removed, the stress-strain 
curve doubles back on itself along a line more or less 
parallel to its original rise. On re-applying the load 
the curve rises again, but, makes a loop inside the 
first diagram. This process can be repeated a number 
of times, according to the material being tested, In 
the case of copper and iron the loops are very narrow, 
and may be repeated more often than is possible with 
brass and steel. It thus appears that a new means is 
here provided for investigating the fatigue of metals. 
Near by, Mr. J. L. Hodgson showed one of his steam 
flow meters, manufactured by G. Kent, Limited, of 
Luton, and described in THE ENGINEER of June 
13th, 1919, besides a special planimeter for measuring 
the area of meter diagrams and several other instru- 
ments. A series of calculating charts which showed 
considerable mathematical ingenuity was staged by 
Mr. Rollo Appleyard and Captain A. P. Douglas. They 
were concerned chiefly with aeronautical calculations. 

There was a little oil pump, designed by Sir J. 
Dewrance, at work, which at first sight looked very 
much like a modification of the screw oil pump used 
by Sir C. A. Parsons in the early days of the steam 
turbine, but further investigation showed that it 
had quite a peculiar action. A pair of right and left- 
handed threads is cut on a spindle, and meet at the 
middle of its length. The screw is rotated in a plain 
cylindrical casing and arranged to suck in oil at the 
two ends, while delivery takes place through a port 
at the centre. In the model shown a small desk fan 
motor was used to drive the worm, but pressures well 
over I000 lb. per square inch were easily attained. The 
pressure, however, is dependent on the depth of. the 
screw thread rather than on its length or pitch, and 
therein lies the novelty. of the machine. For a 
pressure of 1000 1b., or thereabouts, the worm was 
0.003 in. deep, while only 250 lb. was registered with 
a worm 0.009in. deep, and 1801b. with a depth of 
fifteen thousandths. The explanation put forward 
by the inventor is that with the very fine clearance 
between the rotating spindle and the fixed barrel, 
the film of oil rolls forward, like the rollers of a 
Stoney sluice, at only half the linear speed of the 
spindle surface, and is consequently subject to a very 
powerful force driving it forward. The mechanism 
might have many applications where small quantities 
of liquid at very high pressures are required. T. 





Cooke and Sons exhibited a very fine example of | 
engraving machine for putting the graduations direct 
on to glass tubes, such as those of long-stemmed 
thermometers, together with a new water current 
meter and several other instruments ; while Mr. A. 8. 
E. Ackerman showed a model of his lifting door for 
airship hangars. There were, of course, many other 
exhibits in the rooms, and our only excuse for not 
mentioning them here is the great crush of visitors 
and the many distractions caused by the meetings with 
old friends that form one of the greatest attractions 
to the conversaziones, 

A picture given by Sir John Griffith, President, | 
to commemorate thé part taken by the Institution 
in the Great War, which occupies the central 
panel of the ceiling in the Great Hall, caused much 
interest and discussion. This great ‘painting was 
designed and executed by Mr. Charles Sims, R.A. 
The prineipal subject is a flying figure of Renown, a 
mourning veil of purple about her head. She holds | 
out a wreath of bays with a gesture of crowning ; on | 
her left shoulder is the flag-pole of a Union Jack | 
which half drapes her and spreads over the sky, 
across which an aeroplane floats. Officers in the 
uniform of the several Services appear along the | 
north side of the panel, whilst the other edges show 
engineering constructions. 











| per hour. The rod A in this case will rise 1.6 in. 


evenly divided scale, one graduation space at the beginning 
will represent an increment in the flow of a few cubic feet 
while an equal graduation towards the end may represent 
an increment in the flow of several thousand cubic feet. 
Various types of mechanism have been designed with 
the object of permitting an equally divided scale to be 
used for reading equal increments of flow. Thus, in ono 
well-known form of recorder a cylinder having a particular 
form of spiral curve grooved on its surface is used to 
modify the movement of the recording stylus produced 
by the float. In the “ Rheograph,” a new form of flow 
recorder to which our attention has been called by United 
Water Softeners, Limited, of Imperial House, Kingsway, 
W.C, 2, the difficulty is surmounted in a novel manner 
which is both simple and ingenious. As shown in tho 
accompanying engravings, the device is arranged to read 


| the flow in gallons per hour against a quadrant scale, and 


also to record the flow on a chart surrounding a time drum. 
The chart is 5in. high, and therefore permits a curve to be 


| drawn which is more open than the curves given by some 
| other recorders, wherein the nature of the modif ying 


mechanism restricts the chart height to a certain degree. 
At A in the half tone engraving is shown the vertical 

rod which, attached to the float, rises and falls with tho 

flow in accordance with the five-halves power law. At 


right angles to this rod there is fixed a bar whereon there 


slides a carriage B. The problem to be solved is to devise 
mechanism connecting the rod and the carriage in such 


| @ way that the unequal motion of the rod produced by 


@ given increment of flow will be translated into an equal 
motion of the carriage, no matter what the flow may be. 
For example, let the flow increase from zero to 375 gallons 
Let the 


| flow increase from 3000 gallons to 3375 gallons per hour 


The Rheograph Water Flow 
Recorder. 


ALTHOUGH the theory of the flow of water over a vee- 
notch weir is well understood, and the coefiicient of the 
formula connecting the flow with the head over the vertex 
of the notch known with very great accuracy, the vee-notch 
as a means of measuring the flow of water is unsatis- 


“ 
Tre Excincea” 


THE RHEOGRAPH—-FRONT AND 


factory in practice because of the fact that without some 
artifice the flow cannot be determined by reading it 
directly against an evenly divided scale. For a right- 
angled vee-notch the flow Q in cubic feet per minute is 
related to the head h in inches in accordance with the 
formula Q = .305h?. It follows, therefore, that for a} 
given increment of flow the rise of the float measuring 
the head will decrease as the head increases. If we are 
seeking tp provide a device that will measure a wide range 
of flows the scale, if graduated in equal increments of flow, 
will be very open at the beginning and very crowded in 
the upper portion. If, on the other hand, we start with an 


| In this case the rod will rise about 0.17in. 
increases from 6000 to 6375 gallons per hour the rod will 





If the flow 


rise by about 0.12in. The mechanism to be devised is to 
be such that each of these unequal movements of the rod 
is to be converted into an equal movement of the carriayo 
B—actually a movement of */;¢in. in the case of the ex- 
ample illustrated in the half-tone engraving. « 

The mechanism provided consists merely of a parallel 
linkwork frame and a cam plate. yOne vertical bar of the 


ff 
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SIDE ELEVATIONS 


linkwork is formed by the upper portion of the rod A. 
The opposite member, which remains constantly parallel 
with the rod, is extended and slotted at its lower end to 
engage @ pin on the carriage B, and at its junction with 
the lower transverse member of the linkwork is provided 
with a roller which rests within the slot of the cam plate. 


| The essential parts of the mechanism are the rod A, 


the lower transverse member of the linkwork and the 
cam plate. If the slot in the cam plate be correctly formed 
the horizontal component of the movement of the roller in 
the slot will be proportional to the flow associated with a 
given position of the float rod A. The,other members 
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of the linkwork serve the purpose merely of communicating 
this horizontal component of the roller motion to the 
carriage B. 

It may, perhaps, interest mathematicians to learn that 
in order to construct the cam plate it is not in the least 
essential to know the equation to the centre line of the 
slot. That equation can be easily found, but its evaluation 
for the purpose of plotting the curve involves logarithmic 
calculations, and would be tedious and would probably 
result in accuracies in the making of the slot. In any 
event, a very simple process of marking out the curve is 
available, and is adopted in practice. A table is compiled 
from the formula Q = Kh? showing the rise of the rod A 
at equal increments of flow. The blank cam plate is 
marked with vertical lines equally spaced apart at a 
distance representing the selected increment of flow used 
in the construction of the table. The cam plate is then set 
in its correct position relatively to the rod, and the rod 
is moved vertically into each successive position given 
in the table. In each such position of the rod an arc of 
a constant radius—the length of the lower linkwork 
member, or 7in. in the case illustrated—is struck from the 
centre of the pin uniting the lower linkwork member to 
the rod. The intersections of these arcs, with the corres- 
ponding ordinates on the cam plate, lie on the centre line 
of the required slot. 

The carriage B is equipped with a stylus, and bears a 
pin which works within a slot in a pointer swinging on 
a pivot behind the time drum. The quadrant scale 
against which this pointer is read is graduated by setting 





RHEOGRAPH WATER FLOW RECORDER 


the carriage B into various positions represent‘ng known 
rates of flow. Strictly speaking, as the reader will 
probably detect from the engraving, the graduations on 
the quadrant scale are not uniformly spaced, but are a 
little more open towards the centre than at each end. 
This effect is attributable to the curvature of the scale, 
and could easily be eliminated by making the scale 
straight and using a pointer fixed vertically to the carriage 
B. By so doing, however, the divisions on the seale would 
be crowded into a total length just about half as great 
as they occupy in the curved scale actually used by the 
makers. The drum record is more important than the 
scale reading, and the division lines on the paper are 
strictly equally spaced. 

The “ Rheograph ”’ illustrated in the half-tone engraving 
is capable of measuring flows ranging from zero to 10,000 
gallons per hour. The other registers flows ranging from 
zero to 20,000 gallons per hour. The maximum rise of the 
float rod shown in the latter case is about 6in. The flow 
over a right-angled triangular notch at a head of about 
6in. is 10,000 gallons per hour. The explanation of the 
apparent discrepancy is that the first “ Rheograph ” 
illustrated is intended for use in conjunction with two 
triangular weirs placed side by side. The flow over one 
weir is thus half of the total flow. The “‘ Rheograph ”’ is, 
therefore, arranged to record the total flow. In this way 
the well-known difficulty of applying a vee-notch to the 


measurement of large flows can be successfully overcome. ! 








Some Souvenirs of the War. 


WAR WORK OF THE BOMBAY, BARODA AND 
CENTRAL INDIA RAILWAY. 


WE have recently received an illustrated book which 
deseribes the special work which was carried out in con- 
nection with the Great War by the Bombay, Baroda and 
Central India Railway. It makes a very fine record. 

The “‘ Bombay Baroda *’—we will so call.it for shortness 
sake—is one of the largest of the railway systems in India, 
comprising as it does a total mileage of 3871, of which 
1230 miles are broad gauge—5ft. 6in. ; 2281 miles are 
metre gauge ; and 360 miles are narrow gauge. It has its 
headquarter offices at Bombay and Ajmer, with locomotive 
carriage and wagon building shops at each, and it employs 
a staff of 64,098 men. 

The locomotive and carriage workshops at Parel employ 
nearly 5000 men, and have a covered area of fourteen acres 





and an open area of fifty-six acres. War work began at 
them almost immediately on the outbreak of hostilities. 
The sawmill and carriage shop undertook the manufacture 
of horse and mule stalls for the fitting out of transports, 
and about 300 workmen were sent to the docks to help 
in the conversion of ordinary steamers to transports. 
The iron wagon shop was also engaged in the manufacture 
of hospital cots, and, later, in the manufacture of a pipe 
line for a dredger at Fars. The shops also supplied 250 
ambulance tongas, 2500 transport carts, 3500 wheels and 
various component parts, including some for 18-pounder 
field gun carriages, For the motor transport, 231 ambu- 
lance bodies and 835 box bodies were made, and, in 
addition, a large amount of small work comprising motor 
accessories, &c., was undertaken for that department. 
Miscellaneous items included hospital furniture, stretchers, 
meat safes, observation ladders, and hospital huts, 100ft. 
by 20ft., which were so designed and made in sections 
that they could be erected without skilled labour. 

For the manufacture of 13 Ib. high explosive shell a 
complete shop, which had previously been used for the 
repair of wagons, and which had a floor area of 25,000 
square feet, was re-equipped with special machinery. The 
necessary columns for carrying the shafting were made 
up from scrap bridge material, and all the line shafting 
was electrically driven. The shop was divided into four 
bays, and the sequence of operations on the shell bar 
was so arranged that the shell in course of manufacture 
travelled forward up and down the bays until, at the end 
of the fourth bay, it became a complete shell case. 

The total number of men employed on the work was 
500, and day and night shifts, which were changed over 
each week, were worked. A bonus system was in 
operation, and it was found that it helped materially 
to increase production, some of the operators reaching a 
high state of efficiency. For example, in the operation 
of “finish bore, counter bore, and recess and face fuse 
seating ’’ an output of sixty-five shells per turret lathe 
in a shift of ten hours was usual, and, as is pointed out, 
considering that the machines generally were not made for 
the work, but were adapted from ordinary engine lathes, 
that result was excellent. 

The drawings which had to be worked to were received 
in September, 1915, and the Government gauges on 
October 14th. The first batch of completed shells was 
passed in the week ending November 13th, and from that 
date onwards the rate of production increased steadily 
month by month—commencing with 1320 in December, 
1915—until the number reached in September, 1916, was 
20,333. Orders were then received to stop the work. The 
total number of this sized shell made was 111,158. In 
addition, some twenty thousand odd 4.5in. howitzer 
shells were forged, and some of them machined as well. 

It would be impossible to give a full list of the mis- 
cellaneous manufactures, besides those already referred to, 
but we may say that they included pairs of camel water 
tanks (250), saddles of various descriptions (6400) braziers 
for burning coke (5000), field hammers (11,500), swingle 
trees (3800), cooking vessels (11,700), sieves (11,700), 
zine water bottles (15,000), transport carts (1500) and 
bodies (1000), motor lorry bodies (60), bedsteads and 
trestles (1700), horse troughs (600), ambulance bodies for 
Ford chassis (163), telegraph poles (3000), ambulance 
stretchers (10,000), portable drawing tables (250), &c. 

In addition, the following material was surrendered 
for dispatch to various theatres of war, or for purposes 
connected with the war, in India. For 2ft. 6in. gauge :— 
4 ““X” class engines, 25 bogie open wagons, 4 goods 
brake vans, 10 bogie platform wagons, 20 four-wheeled 
open wagons, 2 open wagons with tanks, 2 Broach- 
Jambusar Railway steel covered wagons, fifty 4ft. 8in. 
gauge,open wagons, and 10 broad gauge water tank wagons. 

The locomotive central shops at Ajmer employ some 
4800 men, and have an area of twenty-four acres, of which 
eleven and a-half acres are covered. The first demand 
made on the works in connection with the war was for the 
supply of locomotives for the Expeditionary Forces at 
Aden and in Africa. . The very first order was for three 
metre-gauge locomotives, and it had to be complied with 
within three days of the receipt of a telegram, a feat 
which was satisfactorily accomplished, though it entailed 
the complete dissembling of the engines, and the classifica- 
tion, numbering, and packing of all movable parts in such 
a way as to render re-erection possible with a minimum 
amount of confusion. Subsequently forty-two further 
similar engines were dispatched at various times either 
to Aden or Africa or Mesopotamia. In addition to the 
engines themselves, sufficient spare parts had also to be 
supplied to enable the locomotives to be kept in running 
order under war conditions, and, later, in the case of 
supplies to Mesopotamia, stores sufficient for a year’s 
consumption had to be provided in addition to spares, 
The practice in force on the railway of standardising, as 
far as possible, all parts of its metre-gauge locomotives 
considerably facilitated the work, and the company is 
to be congratulated on the fact that not one single com- 
plaint was received of any spare parts so supplied being 
faulty or incorrect.: The number of locomotives sent 
represented nearly 9 per cent. of the total stock. 

As early as June, 1915, orders were received for the 
manufacture of 13-pounder and 4.5in. high explosive 
howitzer shells. This necessitated the remodelling and 
re-organising of a workshop never intended for work of 
that nature. In addition to employing all the lathes 
available in the shops and borrowing others from private 
factories throughout Rajputana, twenty-four new lathes 
were built. Other machines required were hack saws 
and an additional forging press of 250 tons capacity. By 
August, 1916, or eleven months after the commencement 
of: manufacture, the output of the machine shop had 
reached 3800 completed shells per week, and the forge 
was in a position to supply 800 forged shells per day. 

In addition to the foregoing, numerous items, including 
workshop machinery, heavy tools, permanent way, rolling 
stock, small tools and stores, hardware, transport carts, 
stirrups, horseshoes, &c. &c., were supplied from the 
Ajmer locomotive shops. 

In the carriage and wagon shops at the same place 
were designed and built two complete armoured trains and 
three hospital trains. Other work included 300 meat 
safes for Egypt, disinfecting vans for Mesopotamia, oil 
tank wagons, transport earts, &c.' Large numbers of 
13-pounder and 4.5in. shells were also manufactured, as 
well as a host of other hings too numerous to specify. 








Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


July Iron Trade Quarterly Meeting. 


Tue Birmingham iron market this week was the 
occasion of the July quarterly meeting. ‘Trade was tame, 
buyers by common consent withholding orders, The 
meeting presented a striking contrast to the April quarterly 
meeting, and to-day’s market clearly suggested the end of 
the upward move. Consumers were not disposed to buy 
any more material than will suffice for their early require- 
ments. Without actually using the phrase ‘ slump,”’ it 
must in honesty be reported that business has very 
materially declined, and that the trade outlook has changed 
in an important degree. Until the financial outlook is 
clearer—-which, in view of the existing adverse factors, 
ean searcely be expected yet awhile—no one will venture 
on any speculation. Belgian and American competition 
is becoming a matter of increasing importance, and pro- 
ducers are not so confident of the future as they were a 
month or two ago. Export buyers are not so much in 
evidence as was the case recently, and although the manu- 
factured iron mills have still a large quantity of work on 
hand, covering a period of two or three months, there is a 
distinct lull in the placing of forward business. As time 
goes on the feeling, both among producers and consumers, 
gains ground that prices have reached their apex ; indeed, 
they are going down the hill. The decline in confidence 
was to-day especially noticeable in steel circles. Consumers 
were refusing to give out business in the hope of forcing 
down prices, and they were not wholly unsuccessful. 
Significant rumours were in circulation of a keenness for 
specifications amongst makers, and buyers made the most 
of this condition. Foreign competition in steel is also 
gradually becoming an important factor in buyers’ favour. 
At the same time it must be recorded that producers whose 
order books are for the present very well furnished believe 
that they will be able to resist the “ bearing ’’ movement. 


Finished Iron Prices. 


There were few changes in finished iron prices 
to-day, and, speaking generally, the finished iron trade was 
the strongest department of the whole market. Marked 
bars remain at £33 10s., and good second-class qualities 
at £30 10s. basis, with sales up to £32 10s. Three-eighths 
iron rounds, squares, and flats are £34 10s. to £35. These 
prices, however, are subject to alteration. Nut and bolt 
iron of Lancashire make is arriving in the district at about 
£30 10s. f.0.t., and Staffordshire-made iron commands £30. 
Recently there has been a renewal of offers of Belgian nut 
and bolt iron at about £29 delivered South Staffordshire, 
and should substantial deliveries be forthcoming they will 
have an important effect in pulling down native rates. 
Though the nut and bolt works are well booked, they are 
sharing the common fate of a slackness in the placing of 
new business. A lull—temporary it is believed—is reported 
in the overseas trade for galvanised sheets, and with steel 
bars cheaper as a raw material business in sheets is likely 
to continue on more favourable terms for customers. 
Recent sales have been made as low as £53 per ton, com- 
pared with £55 only a few weeks ago, the latter being now 
about the maximum f.o.b. Liverpool. Hoops appear now 
to be as scarce as sheets, attractive contracts having been 
refused within the past few days. The general price for 
tube strip is £31 to £33 per ton, but a few makers claim to 
be obtaining as much as £34 and even £35 per ton. 


Strong Raw Iron Market. 


It was hardly possible to gauge the price situation 
in pig iron with any precision at the Birmingham quarterly 
meeting. Buyers who have heavy commitments to cover 
reported that they had paid as much as 25s. over bottom 
prices to secure deliveries as they want them. Equally, 
however, some other buyers stood off the market. Certain 
it is that sellers had the mastery. There was an almost 
bewildering diversity of quotations, according to the state 
of the order books of sellers and the extent to which they 
think it prudent to push their present advantage. Basis 
rates, indeed, must be strictly read with this qualification. 
Some Northamptonshire houses claimed to be able to get 
235s. for forge and 240s. for No. 3 foundry. Derbyshire 
grey forge was quoted at 270s., only, however, with the 
result of showing that there are lengths to which the market 
will not go. The shortage of Derbyshire foundry iron is 
more acute, and business was done in a special lot of No. 3 
at 277s. 6d. f.o.t. For basic as much as 275s. was again 
asked. South Staffordshire smelters have not varied their 
quotations, and supplies continue short on the basis of 
242s. 6d. for part-mine iron, 250s. for No. 3 foundry, and 
365s. for cold-blast all-mine iron—mostly used as a mixture 
or for best engineers’ castings. Owing to poor fuel and 
various other disadvantages, the proportion of the best 
class pig iron turned out is much below requirements, 
compelling users to resort to various mixtures of poor with 
better quality irons to meet their requirements. 


Improved Raw Iron Output Prospects. 


The Staffordshire forges, on account of the hot 
weather, are not consuming quite so much raw material 
as usual. But it is thought the pressure for deliveries will 
recommence shortly. The output of the district must be 
voted far from satisfactory, particularly as regards special 
qualities like cold blast iron. In these circumstances local 
consumers welcome the information that the extensions 
at the blast-furnaces of Bradley and Foster, Limited, 
Darlaston Green Furnaces, Darlaston, which were stopped 
by the war, are now steadily in hand again, and it is hoped 
that nine or twelve months from now will see them ready 
for work. An additional furnace, with its Cowper type of 
stoves and a hoist, which, I may say, is very similar to the 
Demag style of charger, is being erected. The furnace is 
80ft. high with a 15ft. hearth, and it only requires lining. 
The bunkers are of ferro-concrete and are practically 
finished. "The only plant that now has to be placed is the 
hoisting bridge with its gearing. Then there are the rail- 
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way sidings, of which approximately some half mile is 
being put in. It has not yet been determined whether 
forge or foundry iron will be first smelied, the trend of the 
buying market at the date when the new plant is ready 
for the first blow will most probably furnish the deter- 
mining factor. But sufficient is known to enable it to be 
stated that the output will not be basic iron. Consumers 
may possibly find that the new output will enable the firm 
to increase its production of special iron now carried on 
at Darlaston Green by means of refining furnace plant. 


Fall in Steel Prices. 


There is keener competition for orders for steel and 
prices arelower. This afiords buyers considerable satisfac- 
tion and encourages them to persevere in the policy of keep- 
ing down purchases to the irreducible minimum. Makers who 
not long ago stated that they could not give delivery against 
fresh contracts under nine months now admit that they 
can accommodate customers in two or three months. It is 
not nearly so difficult to get deliveries of some sectional 
materials and plates and shapes if the specifications are 
favourable. Numerous stories of cancellations are abroad, 
but these are difficult to verify, and many of them are 
denied by the manufacturers. The slackened pressure for 
forward business and the renewal of American competition, 
which is likely to become more effective, will certainly 
hasten the downward movement, which has already begun 
in prices. Steel sheet semis have fallen from £27 to £24 
and even less, mild steel billets from £27 to £25, and finished 
mild steel rounds from £34—basis—to £32 per ton. 
Buyers of billets in Birmingham this week were holding 
off until the position is clearer, but stocks are now becoming 
exhausted and contracts must be replaced shortly. Steel 
sheet makers are actively employed, and there is every 
prospect of this branch being fully employed over the 
second half of the year. A good deal more is being heard of 
foreign competition. Belgium is offering rolled bars for 
delivery at British ports at £24 10s., as compared with £30 
for British steel. Supplies, however, do not appear to be 
at all large and consumers require to be much better satis- 
fied than they are at the moment as to ability to supply. 
The Belgian plant, however, it is understood here, is 
rapidly approaching normal production, and this encour- 
ages hopes of better deliveries in the near future. American 
wire rods are obtainable at lower figures than the prices 
quoted for English rods. The latter, however, it is note- 
worthy, are cheaper by £1 to £2 than either German or 
Belgian rods. Consequently there is no demand for this 
particular continental material. Some qualities of native 
Siemens wire rods have realised as much as £37, but the 
market level at date for the ordinary Bessemer qualities 
is about £30. 


Iron and Steel Scrap “‘ Bears.”” 


Rather curiously, the steel makers themselves 
have joined the “ bearing ”’ contingent in the matter of 
serap. Welsh makers, it was stated at the quarterly meet- 
ing in Birmingham, claim to be able to buy scrap at 
£11 5s., whereas the dealers report sales in the North of 
England at £12 5s., and say that they can obtain this. 
Welsh offers are accordingly not entertained. The price 
of serap has increased very much within the past few 
months, and, in view of the searcity of pig iron, it is a more 
essential factor than ever in steel production. The large 
number of open-hearth steel furnaces which have started 
lately in various districts, of course, make considerable 
use of scrap, and this has greatly increased the demand for 
this material. 


Decline in Brass Prices. 


Rolled brass and brass wire have dropped }d. per 
pound, making the price for brass ls. 3d. per pound, and 
wire is ls. 38d. for both town and country. Copper tubes 
remain at ls. 8}d. per pound, and brass tubes at Is. 6d. 
New business is reported slow. Wrought iron and steel 
tube makers are well booked, principally on home account. 


Company News. 


Much interest has been aroused this week by the 
intimation that Guest, Keen and Nettlefolds, Limited, of 
Birmingham and Newport, Mon., have just acquired the 
business of Bayliss, Jones and Bayliss, Limited, agricul- 
tural engineers and railway fastenings makers, Victoria 
Works, Wolverhampton. The Wolverhampton company 
was registered in 1901, and the capital is now £250,000 in 
shares of £1, £200,000 being 5 per cent. cumulative pre- 
ference, and £50,000 ordinary. On account of ill-health 
Mr. F. Dudley Docker, C.B., has resigned his seat on the 
boards of Vickers Limited, the Metropolitan Carriage, 
Wagon and Finance Company, Limited, and the Patent 
Shaft and Axletree Company, Limited. Mr. Docker hopes 
to be able to continue to act as managing director of 
Docker Brothers, Limited, for some little time longer. 
Sir Ernest V. Hiley, formerly town clerk of Birmingham, 
who has been a director of the Metropolitan Carriage, 
Wagon and Finance Company since November, 1916, has 
been appointed to succeed Mr. Docker as chairman of that 
company. 


The Coal Trade. 


The uncertainty as to the future policy of the 
coal trade and the loud boasts of the miners’ leaders that 
they will force prices lower, combine to create an atmos- 
phere of suspicion which prevents anything like a full use 
being made of present opportunities of laying in coal 
against the winter either for works or household purposes. 
There is coal available in South Wales for the augmenta- 
tion of local resources in the Birmingham area. Transport 
facilities are not all that could be wished, but they would 
admit of a considerable extension of the present traffic, 
The feeling, however, that prices may come down disposes 
many buyers to take their chance, and these available 
Welsh supplies are, remarkable to state, being neglected 
hereabovts. Whether events justify their caution or not, 


fuel consumers may have to pay dearly for these lost 
opportunities when the rush for supplies comes. 





Railway Traffic Reform. 


The White Paper of Sir Eric Geddes promising rail- 
way management and railway traffic reform does not excite 
much enthusiasm amongst Birmingham traders. It is 
argued that if there is to be real reform the new system must 
be more responsive to the needs of the trading community 
than the White Paper suggests. One of tie main indict- 
ments against the present railway administration is that 
the interests of traders are subordinated to cast iron 
methods of officialdom. From this point of view some of the 
new proposals are viewed with strong misgiving. It is 
hardly likely, moreover, that traders will be content with 
the representation which is open to them on boards of 
management under te scheme now submitted. They will 
want some more direct voice than Sir Eric is prepared to 
give them. At least Birmingham interests demand this. 
If other interests are to have their special representatives, 
why should the trading community have to speak by the 
mouth of a shareholder, inquire local traders. As to the 
Transport Minister’s fine phrasing about future elimination 
of competition and the benefits which are to follow, 
traders here had a foretaste of the meaning of this before 
the war, in the working agreements entered into between 
various railway companies. 








LANCASHIRE. 


‘ 
(From our own Correspondents.) 


MANCHESTER, Thursday. 


Iron, Steel, and Metals. 


THE general condition ‘of the iron and steel 
markets suggests that the fall in prices is now not very 
far off, although one cannot say that it has yet begun in 
the Manchester district. All that can be said is that there 
is less disposition on the part of sellers to insist upon big 
premiums over and above the official prices. Not so long 
ago, for instance, most sellers'of common steel plates 
would not look at less than £30 per ton, although what 
might be called the official price was £25. This week one 
finds manufacturers’ agents talking about £25 per ton, and 
even £24 for favourable specifications. There is no doubt 
plenty of work yet for manufacturers, but the state of the 
shipbuilding industry is giving them some occasion to 
think a little about the future. 


Metals. 


In Manchester the trade in non-ferrous metals 
has been dull and slow, and merchants here seem still 
rather gloomy in spite of the fact that there has been some 
considerable recovery in the prices. In regard to standard 
copper it may be that the difference between its selling 
price and that of refined ingots has been too great, even in 
these days of extravagant costs for refining, and this view 
is confirmed by the fact that there is a tendency to ship 
standard to America—one supposes in exchange for refined 
ingots. The total amount of the recovery in standard 
copper last week amounted to £6 10s. per ton, and one 
would have thought that this might have sufficed to instil 
a little confidence into the minds of consumers here ;_ but 
apparently they are still disinclined to buy more than is 
required for very prompt consumption. There is, of 
course, plenty of scrap about, both copper and brass, and 
the Government has been selling a lot of its ‘‘ shell-band ” 
scrap, but the price paid has not yet been divulged. The 
prices of scrap metals here are low, but dealers vary a good 
deal. As a guide to consumers the following prices, being 
offered by dealers last week, are given :—Heavy copper 
scrap, £80; light copper scrap, £65; gun-metal scrap, 
£75; heavy brass, yellow, £56. Of course, your readers 
will understand that they would not be able to buy from 
a dealer at these prices, but they will be able to judge how 
much they should pay. ‘The economy to be obtained in 
the use of scrap, and particularly of brass scrap, is enor- 
mous. There has been no further reduction in the prices 
fixed for copper sheets and copper and brass tubes. Tin 
reacted very sharply last week, but when one comes to 
talk with market experts one does not find much con- 
fidence in the future. There have been rumours of tin- 
plate workers’ strikes in America, and if these occur any 
buying by America would no doubt be postponed until 
the trouble was over.. One would be inclined to say that, 
in view of the price of silver, and the uncertainties in the 
general industrial position, the present price of tin is 
quite high enough. There has been a decided recovery in 
the lead market from the lowest prices touched ten days 
ago, but again one fails to find amongst merchants or con- 
sumers here any of the confidence which might have been 
expected. Perhaps Manchester men are more than usually 
pessimistic just now, but evidently they do not believe 
in the permanence of present prices. What the shrewd 
serap merchants think may be gathered from the fact that 
they were offer‘ng only £26 for old lead and £27 for old 
zine. 


Pig Iron. 


Although very high prices continue to be paid 
here for foundry iron, there is a feeling that the market 
is not quite so strong as it was, and one knows that some 
enterprising merchants are considering whether the time 
has not come to begin a “‘ bear’’ campaign. Of course, it 
is known that the conditions are exceptionally dangerous 
because there is no stock of iron, but, on the other hand, the 
prices being demanded by makers of pig iron are excepticn- 
ality tempting, and one would not be surprised to find that 
some merchant firms were willing to cut below them. 
The beginning of a movement of this kind is like the letting 
out of water; one cannot calculate what will be the 
eventual result. But in any case buyers of foundry iron 
will.do well to act cautiously for a time. The belief that 
there is now not much risk in postponing purchases to the 
last moment is gradually gaining strength, and this is an 
important factor in judging market conditions. There is # 
report here that a certain easing off is discernible in the 
Cleveland iron market. :This rumour is particularly inter 
esting to the Manchester consumer of foundry pig, because 
he is now being made to pay about £2.per ton more than 
the nominal price of iron in the Cleveland district. Tt is 





fairly clear that if during the next few months Cleveland 
iron is to be spared for this market, then present Man- 
chester prices cannot hold. 


Scrap. 


The market for scrap is not now quite so strong 
as it was, and we do not forget that the beginning of an 
easier state of things in the iron and steel market is often 
seen first in scrap. There is not much being done in cast 
iron, as founders do not seem anxious to buy; but it is 
perhaps safe to say that the highest price recently paid for 
the best textile machinery scrap would not be paid to-day. 
We should quote this roughly at £11 5s. to £11 10s., and 
£10 10s, to £10 15s. is about the selling value of ordinary 
broken machinery cast iron. Heavy wrought scrap is still 
firm at £11 5s. to £11 15s., but it must be remembered that 
these prices are very much less than the user could afford 
to pay. Steel melting scrap is a weak market at about 
£10 on trucks here, or perhaps £10 5s. 


Barrow-1n-Fourness, Thursday. 
Hematites. 


The activity in the hematite pig iron trade is 
marked all through the district. Makers without excep- 
tion are in receipt of good orders, and for the next three 
months or so their output is earmarked. The whole of the 
metal is going into prompt use as fast as deliveries can be 
made. Steel makers at Barrow and Workington are big 
users of metal, which is taken direct from the furnaces. 
There is also a good tonnage used by local ironfounders. 
Requirements on general home account are well main- 
tained, and the prospects generally are that this will be 
the fact for some time to come. In the meantime there is 
no further increase to note in the number of furnaces in 
blast, there being twenty-eight in all. A good output is 
being maintained of charcoal iron at the Backbarrow Iron 
works. The total output is necessarily limited, and it is 
sought after for special high-class work. Prices are firm, 
with mixed numbers of Bessemer iron quoted at £15 per 
ton. Special brands run from £16 to £16 10s. per ton net 
f.o.t. 


Iron Ore. 


For iron ore there is a good solid demand on loca! 
account, to meet which the trade is practically confined at 
present. Spanish and North African ores are being large! 
used and are arriving in West Coast ports with regularity. 
Native ores are at 52s. 6d. to 56s. per ton net at mines, 
and Spanish ores are at 57s. 6d. per ton delivered. 


Steel. 


There are no new features to report this week in 
the steel trade. At Barrow and Workington the works are 
for the most part well employed. Shipbuilding materia! 
so far as plates are concerned has not been rolled for a lony 
time, and it will be a considerable period before anythiny 
is done in this direction. Chief attention is being given 
to rails, bars, rounds, billets, &c. The demand all roun: 
is steady. Heavy sections of rails are at £24 5s. to £25 5s. 
per ton, with light rails at £26 5s. to £27 5s. per ton. 
Billets are at £28 per ton, ship plates at £25 10s., and boile: 
plates £31 per ton. 


Fuel. 
There is a brisk demand for steam coal and the 
price runs at 43s. per ton delivered, Durham and Northum- 
berland sorts being mostly used, with a certain tonnage 


from Lancashire and Yorkshire pits. Coke is in full 
demand at 72s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Outlook. 


Ir is said at the labour exchange here that 
unemployment is decreasing and that less than 2000 men 
are now “looking for work.” Yet there is a strong feeling 
that an entirely different story may have to be told before 
very much more water has flowed under the bridge. A 
few days ago I had an opportunity of discussing the out- 
look with one of the directors of a leading steel company 
in this district—a firm employing many thousands of 
men-—and he told me he took a gloomy view of things. 
Considering the crowd of difficulties that beset the manu- 
facturers’ path to-day, it is of small wonder if some of 
them temporarily lose their optimism, and in such a 
frame of mind there is a danger of their exaggerating the 
adverse position. This is often done, though perhaps not 
wilfully. But after allowance has been made for that kind 
of thing, the fact still remains that the outlook in the iron, 
steel and allied trades causes considerable anxiety. The 
director with whom I was speaking recently returned from 
Belgium and was just going to Switzerland. He confirmed 
what has been reported several times already, viz., that 
the industrial and commercial recovery in Belgium is 
being pushed forward with remarkable rapidity. Everyone 
there, he says, appears to be in earnest, whilst on this side 
of the Channel it is just the opposite. 


Carried too Far. 


“There is a period of bad trade coming, I am 
certain,” he added, ‘‘and the workers will suffer rather 
severely through unemployment. It is not because there 
is no work to do. The fringe of the world’s markets has 
searce y been touched, but the prevailing high prices have 
frightened buyers away. They will not pay any price that 
may be asked and accept any delivery that may be given. 
They believe that by holding off a break in prices will 
come. Manufacturers have been, and are being, exploited 
by labour, but labour has carried the game on too long. 
The limits have been reached, and not even the strongest 
unions will be able to avert the effects of the inevitable 
reaction.” The director expressed the view that the auto- 
mobile industry, which, generally speaking, is in a tight 
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sition for finances, is destined to be the first industry 
to experience the coming slump. “It is the same thing 
there,” he said. ‘ People are cancelling orders for cars 
or refraining from placing them just now, simply because 
of the feeling that lower quotations will soon be made. 
A similar state of affairs prevails in the shipyards. Orders 
for new tonnage are being withheld because shipowners 
know that the market for ship platesis already weakening, 
and that before very long prices, even if they do not 
collapse, will drift decidedly downwards. There is plenty 
of work to be done, but the flood of orders has been frozen 
up and will not be thawed out, apparently, until spell of 
bad trade and unemployment has brought labour back 
to its sane senses.” 


po 


Employers’ Beneficence. 


Mr. Arthur Balfour, the Consul for Belgium, has 
been saying much the same thing. He is president of the 
Sheffield Works’ Societies Association and of the Sheffield 
Works’ Convalescent Association, the latter of which 
maintains homes at Matlock, to which 900 men were sent 
during the past year—men taken at the critical stage, 
when they were falling sick or were recovering from an 
jliness. Labour is too inclined to forget that side of its 
relations with employers, and to forget also the important 
part which capital plays in that other splendid local body, 
the Sheffield and Distriet Works Sports Association. If 
the employers cared for the men as little as the malcontents 
allege it is quite unlikely that men so full of business activi- 
ties and public service as the majority of the directors are 
would devote so much time, thought, and money to these 
various welfare movements. They do care for their 
employees. They care also for the industrial and com- 
mercial prosperity of the city, and because they care they 
deplore the unfortunate attitude of labour generally, 
knowing as they do that such an attitude cannot be taken 
up without incurring loss and suffering in the long run. 


The Position Summarised. 


Mr. Balfour, like many other manufacturers here, 
knows Belgium, France, Italy, and Germany almost as 
well as he knows Sheffield. Last month, he says, Belgium 
produced more coal than she did in any month in 1913. 
Her people realise the fact that neither politics, nor 
Government, nor associations, nor talk of any kind is going 
to help them. They are putting their backs into it. As 
regards other products, Belgium is close up to the 1913 
figures and is exporting in considerable quantities. ‘‘ It is 
an absolute fallacy,” he added, “ to think one can increase 
wages simply by deciding at a meeting to do so. Wages 
can only be increased by producing something equivalent 
to the inerease, and unless that is done we shall find our- 
selves in the position of not having the means wherewith 
to purchase our food supplies and the raw material neces- 
sary to keep our industries alive. We are living in a fool’s 
paradise. France is reviving, Germany is recovering much 
more rapidly than people have beén given to understand. 
It is by work alone we can establish Britain’s commercial 
supremacy.’’ Lord Aberconway, addressing a meeting of 
shareholders in John Brown and Co., Limited, here the 
other day, endorsed these views, emphasising the impera- 
tive need for settled industrial conditions, and Sir William 
Ellis, speaking as chairman of the Sheffield engineering 
firm of Davy Bros., Limited, remarked that this unsettled 
state was resulting in a sense of insecurity and a lack of 
confidence in either placing contracts which extend over a 
fairly long period or in accepting them. Mr. A: J. Hobson 
—William Jessop and Co., Sheffield, and the Birmingham 
Small Arms—-who has recently returned from France, 
speaks of the efforts being made there to re-enter the 
markets of the world. I have given these opinions and 
views because they seem to me to summarise the position 
as it appears to the majority of the manufacturers here, and 
I know they have all been expressed with one desire, viz., 
to help to bring capital and labour into line and to avert, 
if possible, the period of bad trade which, though quite 
unnecessary, is threatening the country. 


General Conditions. 


; The foregoing views refer, of course, to what may 
be in the near future—not to the present. At present—on 
the surface, at least—all is fairly well, though I have just 
heard that at certain large works with important motor 
steel departments there is some talk of discharging a 
number of men, On the other hand, I hear that very good 
business is being done in high-speed and other special 
steels with the Far Eastern markets. Looking over some 
memoranda, I notice that new orders are being booked for 
saws for Sao Paulo and Rio ; steel for Valparaiso, Porto 
Alegro, Madrid, Ontario, Paranagua, Iquique, Hong- 
kong, Shanghai, and Yokohama; tools for Adelaide, 
Toronto, Sydney, and Montevideo ; files for Montevideo 
and Buenos Aires; wire for Smyrna; shears for Rio ; hard- 
ware for Buenos Aires, and cutlery for Toronto and 
Cartagena. These are but a few of the bookings, but they 
indicate that an overseas demand for light steels exists if 
only it could be cultivated with more .confidence.. The 
foundries, rolling mills, and steel furnaces are fully active. 
When Davy Bros.’ new Darnall works are completed, says 
Mr. A, J. Capron, the managing. director, that company’s 
manufacturing output will be increased by no less than 
80 per cent. An interesting development. has taken place 
at the collieries of John Brown and Co. The drive from 
the Aldwarke Colliery to the Silverwood Colliery, in order 
to open out approved Parkgate-coal,-has reached the coal 
exactly where the management expected to find it. Lord 
Aberconway madé the fact public and added tliat the coal 
was found to be of excellent quality and thickness and had 
a good roof. It is a good gas and coking coal, lies in a 5ft. 
seam, and will lengthen the life of the collierits by about 
thirty years, at an expenditure of about £200,000. Speak- 
ing of collieries, it may be of interest to mention that the 
Stanton Ironworks. Company’s Dale Abbey Colliery — 
known as a “ footrill”’ pit, the'seam cropping out, allow- 
ing the miners to walk into the working from the surface— 
has been closed down after having been worked for about 
fifty years. The pit is just a small one lying between 
Ilkeston and Derby. In another part of Derbyshire a 
twenty-six weeks’ strike at a lead mine at Winster has led 


— 


to the strikers, through their leaders and some of the 
officials of the Derbyshire Miners’ Association, acquiring 
several lead mines with a view to working them, a company 
with a capital of £7000 having been formed. . The steel 
firm of Henry Rossell and Co., Limited, is progressing 
with its new works at Meadow Hall, and the. Sheffield- 
Simplex motor concern, in which Lord Fitzwilliam is 
largely interested, is proposing to erect. new works at 
Finningley, near Doncaster. The hangars and other 
buildings at the Doncaster Aerodrome recently purchased 
by Lord Fitzwilliam will be used, it is stated, in the erection 
of tho new works. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Iron and Steel Trade Review. 


In reviewing the course of events in the iron and 
steel trades during the past half-year it is encouraging to 
record that the Cleveland producers, despite the heavy 
handicaps, are gradually recovering the lost threads of 
their vast overseas trade. It is no exaggeration to say 
that the. difficulties which confront producers at the 
present time are more. serious than any encountered 
during the most difficult days of the war period. The 
output of pig iron is barely equal to the demand for home 
consumption, with the result that producers find it impos- 
sible to meet more than a tithe of the foreign requirements, 
while they are absolutely unable to increase production 
owing to lack of materials. Furthermore, transport 
facilities on the railways are so bad that they are the despair 
of the trade generally, and it is no uncommon event for 
steel works to have to close owing to, accumulations of 
stocks which the railways cannot deliver, urgently though 
this material is wanted in the shipyards and elsewhere. 
At the moment there are 92,000 tons of rolled steel held 
up in the works owing to the transport difficulty. Statistics 
for the past half-year show that the pig iron exports from 
the Cleveland district totalled 254,091 tons, or more than 
double those of the first half of last year, when they 
reached 117,206 tons. But to some extent these figures 
are misleading as a guide to the actual volume of our over- 
seas trade, including, as they do, the figures relating to 
the coastwise shipments. These latter have been swollen 
by the congestion on the railways, which has compelled 
traders to make increasing resort to coastwise traffic in 
order to get deliveries. But even if the coastwise ship- 
ments be eliminated, the figures for the past half-year still 
show a substantial improvement upon the corresponding 
figures for last year. The actual exports of pig iron to 
foreign countries totalled 159,011 tons, as compared with 
95,185 tons for the first half of 1919, and it is a matter of 
eommon knowledge that the increase would have been 
very much greater had there been the iron to spare. The 
expansion in the exports of manufactured iron and steel 
has not been so marked, the half-year’s total being only 
130,492 tons, as against 122,192 tons. To some extent the 
export has been limited by the financial difficulties which 
confront foreign buyers. Moreover, our Allies are now 
becoming more nearly self-supporting. France, for 
example, only took 1466 tons during the past half-year, as 
against 14,299 tons in the first half of last year. The 
figures in regard to Italy reveal a similar proportion, and 
Belgium, once dependent, is now a competitor with Britain. 
High prices and high freights are also inducing many 
buyers to hold off the market. 


Cleveland Pig Iron. 


The Cleveland pig iron market is void of any 
outstanding feature this week, It is noticeable, however, 
that the pressure for supplies. of iron is not. quite so 
insistent. A few consumers seem to have accumulated 
stocks to cover their needs and are not taking deliveries 
during the holiday period, but there area dozen buyers 
for any lot that comes on the market, and it is still the 
fact that the supply is insufficient to cover the urgent 
needs of the home trade, even though all export business 
is held up. Most of the old contracts for shipments abroad 
have now been fulfilled, and the embargo on exports should 
now begin to be reflected in an improved supply for home 
consumption. Any advantage in this direction, however, 
is discounted in Cleveland by the stoppage of, the) Tees 
Bridge furnaces. Once, more, therefore, the trade is driven 
back to the conclusion that only the operation of more 
furnaces can provide the remedy for the prevailing short- 
age, and developments in that direction are hopefully 
awaited. Prices are firm but unchanged, No. 1 being 230s., 
and No. 3 Cleveland, No. 4 foundry, and No. 4 forge 
217s. 6d. for home consumption. There are no export 
quotations. 


Hematite Pig Iron 


Business could be done in East Coast hematite 
pig iron right up to the end of the year, but makers having 
full order books are not inclined to accept further commit- 
ments. There is no strict embargo on exports of hematite, 
but very little indeed can be spared for shipment, and for 
this there is eager competition, the Allies’ price being 
265s. and neutrals 270s. to 275s. for mixed numbers, as 
against a home quotation of 260s. per ton. 


Iron-making Materials. 


The foreign ore trade still presents an idle 
appearance. There have been no sales of any magnitude 
for some little time, and buyers show no disposition to come 
on to the market-again so long as they can get such good 
deliveries under running contracts. Sellers, on the other 
hand, are certainly ready to trade, and business could. be 
négotiated to the end of the year at the ruling pri¢e, which 
is about 49s. per ton for best Rubio ore of 50 per cent. 
quality on a 17s. parity freight. The Bilbao-Tees freight 
has fallen another shilling to 25s., and on that basis the 
c.i.f. price is 57s. per ton. Ordinary qualities of blast- 
furnace coke realise 62s. 9d. at the ovens, and qualities low 
in phosphorus 65s. 3d. per ton, the supply now being equal 
to current needs, although there is no adequate surplus to 





permit of any increase in the number of furnaces in blast. 


Finished Iron and Steel. 


Manufacturers of finished iron and steel are full 
of work and values are well miintained, but successful 
American and Belgian comp>tition not only on the Con- 
tinent, but in this country also, is disquieting: Another 
disturbing feature is the threatened further cancellation 
of shipbuilding contracts. Some home buying of certain 
descriptions of steel is reported, but foreign business shows 
a marked falling off. Principal market quotations stand :— 
Common iron bars, £30; marked bars, £32; iron angles, 
£30 15s.; rivets, £38; steel ship, bridge, and tank plates, 
£23 10s.; steel angles, £23; steel joists, £23; soft steel 
billets, £25 10s.; hard steel billets, £26 10s.; heavy sections 
of steel rails, £23; fish-plates, £28; black shests, £44 ; 
corrugated galvanised sheets, £54. 


The Coal Trade. 


The northern coal trade situation is rapidly 
aprroaching the desperate state with no apparent likeli - 
hood of an early amelioration. Some of the pits in both 
counties, but especially in Northumberland, are faced 
either with teeming on the ground or stopping work in the 
pits, either because wagons are scarce or because they are 
not permitted to dispose of their fuel by export, while a 
suitable market inland is not available. Then again, the 
pre-entries question is most acute, and is the occasion 
of considerable exasperation and delay to tonnage which 
is compelled to lie idle week after week. It was generally 
hoped that the issue of the July allocations would bring 
about some relief in the coal position, but rather the reverse 
has taken place. The quantities allocated to the different 
collieries, when they come to be distributed among their 
customers, leaves not only no supplies for new business, 
but in most cases prevent the effective handling of tonnage 
already stemmed. One case mentions a 2000-ton boat 
stemmed by a firm, which has contracts placed for over 
5000 tons per month, waich eanonly be loaded by that firm 
at the rate of 700 tons monthly according to the quantities 
allocated, which means that the steamer will be lying three 
months for the completion of her cargo. It may be 
added that this is only typical of many similar instances . 
The question of collieries grouping-their allocated quan- 
tities for dispatch to one country instead of diffusing it in 
small parcels in many directions is also deemed urgent, 
and these and other knotty and vexed problems are agaia 
being submitted by delegation to the Coal Controller for 
redress; but the result is not likely to be very great. 
Meanwhile the demand from abroad continues to be as 
large as ever, though nothing at present can be done with 
it. Coke is in active demand and firm, but hardly any is 
available on the open market. For export all prices are 
nominally higher and exceedingly strong at the increased 
values, buyers being willing to concede any figure if. sup- 
plies can be secured. The following are the principal 
open market quotations :—-Northumberlands : Best Blyth 
steams, 150s. to. 160s.; seconds, 140s. to 150s.; unscreened, 
130s..to 140s.; best smalls, 125s. to 130s.; second steam 
smalls, 120s. Durhams: . Best » 120s.; second gas, 
110s; to. 120s.;..coking, 116s. to 120s.; . bunkers, 76s, to 
80s.;' foundry coke, 160s. to 170s.;. gas coke, up to 200s 
.0.b. 








SCOTLAND. 


(From our own Correspondent.) 


Shipbuilding. 


Tue Clyde shipbuilding output for the half-year 
was the sixth highest to date, and though perhaps it was 
anticipated that all records would be broken, owing to 
the amount of new tonnage that would be required and the 
repairs that would be necessary, the return may be con- 
sidered fairly satisfactory when other considerations are 
taken into account. Much longer time than was calculated 
was required to work off war contracts, and private enter- 
prise was hindered accordingly, while delays were still 
experienced owing to lack of materials, poor deliveries of 
steel and coal, and the shorter working week, with a dis- 
inclination on the part of labour to speed up the output. 
And now the industry is threatened with very dull times 
owing to increased costs, while the latest demand for 
higher wages now under consideration only tends to 
aggravate the position. The placing of new contracts has 
received a decided set-back. Builders find it impossible 
to name a price for a contract, and costs cannot be esti- 
mated practically until after a ship has been launched. 
Consequently with the freight market in a most uncertain 
position owners can hardly afford to go ahead with new 
vessels, and in some cases feel obliged to cancel orders 
already placed. There is no way of finding out how many 
contracts have actually been cancelled, but it appears that 
there are many instances on the Clyde alone. It would 
almost seem as though a crisis was approaching. Builders 
seem to realise that if present costs are maintained, and 
perhaps added to, there will be little opportunity of obtain- 
ing work at profitable rates. Of thé°vessels launched 
during the month of June five were over 4000 tons, and the 
chief.of these were the Piako, geared turbine steamer, 
8500. tons, for the New Zealand Shipping Company ; the 
Naindra, 8000 tons, for the British India Steam Naviga- 
tion Company ; and the Clan MacTaggert, geared turbine 
steamer, 6600 tons, for the Clan Line. 


Fairfield Appointment. 


Mr. Alexander M. Kennedy, of the Northumber- 
land Shipbuilding Company, has been appointed managing 
director of the Fairfield Shipbuilding and Engineering Com- 
pany, Glasgow, in succession to Sir Alexander Gracie, 
M.V.O: Mr.oKennedy will retain his seat on the board of 
the Northumberland Company. 


Pig fron. 


Scotch’ pig iron continues very short in supply. 
Steel works have considerable difficulty in securing suffi- 





cient quantities of hematite, and time is being lost on this 
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account. Foundry qualities, too, are in a similar position, 
though hardly so badly off as hematite. A certain amount 
of foundry has been offered from time to time for export, 
but the price has not induced much buying. 


Finished Iron and Steel. 


There is very little in the way of fresh feature in 
the Scotch steel and iron trades. Work is still plentiful, 
as arrears amount to a very considerable tonnage. Con- 
sumers, however, are now paying more attention to price 
and delivery, and therefore there is not the same pressure 
for supplies. Prices show little alteration so far ; in fact, 
in some instances quotations are particularly firm, but the 
general trend of opinion is towards easier values. A certain 
proportion of the work in hand is for consumption at 
Clyde yards, and perhaps the cancelling of contracts which 
have been reported may also cause a considerable reduction 
in arrears of orders at the steel works. It is said, however, 
that steel works are still acting with considerable reserve 
in the acceptance of new orders. Steel sheets are par- 
ticularly hard pressed, and values are maintained round 
about £40 and upwards. Galvanised material, too, is 
very firm.‘ Malleable bar iron is well disposed of, and con- 
tracts”are’for shorter periods than in pre-war days. In 
this department, too, delivery and price are now receiving 
more attention, while it is said that export is also getting 
more consideration, which is a turn in the right direction. 
There is still plenty of room for improvement in the 
shipping department. Makers of castings are well supplied 
with*orders, and there is a great demand for cut nails of 
all kinds. Export generally is a little brighter. More 
steamers are available and freights are easing a trifle. 
What is required now is an expansion in cargoes. 


Coal. 


The pressure for Scotch fuel is not quite so press- 
ng owing to the’commencement of the holiday season in 
certain industrial districts. The home demand, however, 
is still large enough to account for the bulk of the output, 
and the shipping department shows little expansion.” The 
ban on shipments of Lanarkshire fuel is still in force, and 
the Ayrshire collieries are being severely pressed for sup- 
plies for the Irish market. The embargo on duff material, 
too, has caused the holding up of considerable quantities 
loaded in trucks awaiting the necessary permit to ship. 
The shipments to foreign destinations are of little account, 
almost the total turnover being coastwise. Shipments 
amounted to 121,895 tons, compared with 133,189 in the 
preceding week and 214,211 tons in the same week last 
year. Of the aggregate of 121,895 tons only 6847 tons 
went to foreign destinations. Owing to the lack of busi- 
ness prices show little change. 


Miners’ Working Week. 


The total from the twenty-one collieries 
of Mid and East Lothian on the ballot to ascertain whether 
the men favour the proposal for the adoption of a five- day 
week throughout Scotland—as is already in operation in 
Lanarkshire—are as follows:—For five days, 7692’; 
against, 2154, giving a majority for of 5538. The ballot 
of Stirlingshire miners on the same question resulted in a 
majority of 1613 in favour of the proposal. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Industrial Extensions. 


THERE are indications throughout South Wales 
that we are on the eve of big extension work which should 
place this district in the forefront of steel-producing areas 
in the world. There was a notable ceremony at Ebbw 
Vale on Saturday last, when the chairman of the company, 
Mr. Frederick Mills, ‘officiated at the blowing-in of the 
largest blast-furnace in Europe and the opening of other 
big extensions involving a total cost of not less than one 
million sterling. The No. 4 furnace, now completed, is 
regarded as a triumph of engineering skill: It is part of 
the great scheme of development conceived a few years 
ago_and is designed to make steel from the pig iron in one 
direct blow. It stands 85ft. high, has a hearth of 14ft., 
and is capable of turning out from 2500 to 3000 tons of 
metal’per week.* So far experiments have been successful. 
“It is no exaggeration to say,” remarked Mr. Mills at the 
opening” Yceremony, “ that7no firm in the country, no firm 
in “Europe, or the world, stands in this respect in a position 
similar to that“occupied by the Ebbw Vale Company. We 
are on the’eve of making the cheapest steel in the world, 
and "depend > upon it the firm%or firms that can do that in 
this country have the world’s ‘markets in the hollow of their 
hands.” There;were, however, he added, two fundamental 
conditions: industrial peace and as little Government 
interference as possible. 

Dowlais Extensions. 

It is reported that extensive additions to the 
Dowlais Iron and Steet Works are contemplated by 
Guest, Keen and Nettlefolds, Limited, and already work- 
men are engaged on the site removing old buildimgs in 
preparation for the new developments, which will centre 
on the manufacture of machinery for steel production. 
It is stated that the additions will include ranges of coke 
ovens of the latest and most.approved, types,..together 
with an electric power station. At present values the 
scheme will probably cost three-quarters of a million ster- 
ling. This is welcome news for the Merthyr district, which 
is one of the oldest steel manufacturing centres in the 
country and was also the birthplace of the South Wales 
coal trade: but with the later developments, both in 
West Glamorgan and Monmouthshire, Merthyr fell, behind. 
According to some of the best commercial and industrial 
experts in South Wales, however, including Mr. H. 
Seymour Berry, Merthyr has still a great future, and the 
hope is cherished that.this new enterprise of Guest, Keen 
and Nettlefolds may be the forerunner of activities which 
will restore the capital town of North Glamorgan to its 
earlier status in the metallurgical world. Substantial 





pledges of the confidence which industrial leaders have ‘in 
the continued prosperity of the Merthyr district are given 
by Guest, Keen and Nettlefolds, who are prepared to apply 
for £40,000 of Merthyr municipal housing bonds, and not 
improbably Messrs. Crawshay Bros. will subscribe at least 
£20,000, while Mr. Seymour Berry has promised £10,000. 


Tin-plate Conciliation. 


The South Wales Tin-plate Industrial Coungil is 
worthily maintaining the traditions of the Tin-plate Con- 
ciliation Board, which it succeeded. This is the coming:of- 
age year of the joint board scheme for the regulation of 
wages and control of the conditions of labour in the South 
Wales tin-plate trade, and it is to the lasting credit both 
of the Conciliation Board and the Industrial Council that 
throughout the twenty-one years over which their activities 
have extended there has been no serious trouble in the 
trade. This is a great thing to say, but the records of the 
industry demonstrate that it is amply justified. On the 
other hand, it is unfortunately true that on many occasions 
the Coalfield Conciliation Board has been an instrument, 
not of conciliation, but of disturbance and irritation. It 
has never been so in the tin-plate trade, as both sections 
of the Joint Board have steadily kept in mind that the 
raison @étre of a Conciliation Board is to conciliate, and 
they have consistently acted on that principle. During 
the past week the Tin-plate Industrial Council, under the 
chairmanship of Mr. F. W. Gibbins, has been engaged in 
the big annual task of revising the wage rate and the con- 
ditions of labour, and though the word “‘ stupendous ” 
does not overstate the claims submitted by the men, it is 
remarkable that already great progress has been made 
towards composing the differences, and the expectation of 
an early complete settlement seems to be well justified. 


Mr. Edward Lowther’s Appointment. 


Widespread satisfaction is felt both in railway 
and dock circles in South Wales at the selection by the 
Ministry of Transport of Mr. Edward Lowther, J.P., of 
Port Talbot, for the position of chairman of the Standing 
Committee of Railway Managers for the co-ordination of 
rates of pay and conditions of service of the official staffs 
of railway companies in ownership and control of dock 
property. Mr. Lowther is general manager of the Port 
Talbot Railway and Docks Company and is pre-eminently 
fitted for the position to which Sir Eric Geddes has called 
him. 


More Coal for Export. 


On Tuesday evening Mr. Finlay Gibson, director 
of distribution, South Wales Coal and Coke Supplies Com- 
mittee, under the Board of Trade, issued a statement 
announcing that the Committee had decided to increase 
next week the allocated quantity to each colliery company 
for foreign export, and that a quantity of anthracite duff 
would be allowed for export during July and August 
in addition to the tonnage which South Wales can export 
under the limitation scheme. It is hoped that this arrange- 
ment will prevent irregular working of collieries, but. Mr. 
Gibson points out that sore to the present, under the limita- 
tion scheme, there has been no increase in the average 
number of shifts lost per week as compared with the period 
immediately prior to the scheme coming into operation. 


Labour Smarting Under Control. 


A labour member of the Cardiff City Council, Mr. 
G. B. Smith, has given notice of motion for the next meet- 
ing urging the Corporation to declare that the continuance 
of the present policy of coal export restrictions will prove 
disastrous to South Wales trade, as it will cause widespread 
unemployment, and the resolution will further ask the 
Council to appoint a deputation to wait immediately upon 
the Coal Controller with a view to early removal of the 
present embarg». Mr. Smith says that already at the 
Cardiff Docks,.as a direct result of the Government restric- 
tions, there is a considerable amount of unemployment, 
and the position at Cardiff is duplicated at all the other 
ports in the channel. This, he adds, is obviously only a 
start in wholesale reductions of labour in the railway ser- 
vices and other trades dependent for success upon the 


mining industry. 
Current Business. 

There is no material change in coal market con 
ditions at Cardiff. Both coalowners and exporters find 
it all but impossible to arrange business under the existing 
system of restrictions. In fact, most collieries need all 
their allocated quantities to fulfil contracts, and many 
companies are finding great difficulty in disposing of their 
outputs in the home markets. Prices are ranging from 
115s. per ton for large coal, 110s. for throughs, and 9?s. 6d. 
to 97s. 6d. for best smalls. Patent fuel is at 135s. to 140s. 
for August delivery. Pitwood stands at 65s. to 67s. 6d. 


Newport. 

New business is confined to the narrowest possible 
limits in the steam coal trade owing to the export restric- 
tions. 

Swansea. 
Both the anthracite and. the steam coal markets 


show no fundamental change, and buyers are experiéncing 


great difficulty in arranging cargoes owing to the shortage 
of coals available for export. 








Latest News from the Provinces. 





SHEFFIELD 
Iron, Steel and Coal. 


THERE is no change to report in the quotations of 
iron and steel in this district, and market conditions 
appear to be much as previously reported, viz., iron scaree 





and steel going fully into consumption. Regarding fuel, 
there is in evidence a decided anxiety to put in stocks of 
coal wherever possible against the eventuality of renewed 
labour trouble. In the absence of export business the 
supplies of steam coal and cobbles are good, but steam nuts 
are not too plentiful. The house coal market is very well 
supplied, consumers not being eager buyers. Best South 
Yorkshire steam hards are 33s. 2d. to 33s. 8d.; best Derby. 
shire, 32s. 8d. to 33s. 2d.; seconds, 31s. 8d. to 32s. 2d.; 
cobbles, ditto ; nuts, 31s. 2d. to 32s. 2d.; washed smalls, 
28s. 8d. to 30s. 2d.; best hard slacks, 28s. 5d. to 28s. 11d.; 
seconds, 27s. lid. to 28s. 5d.; soft nutty, 27s. 8d. to 
28s. 2d.; peas, 26s. 2d. to 26s. 8d.; and small slacks, 
23s. 2d. to 24s. 2d. For household use branch is 37s. 2d. 
to 37s. 8d., and best Silkstone 33s. 8d. to 34s. 8d., all per 
ton at pit. Blast-furnace coke is moving steadily at 
65s. 9d. per ton on rail at ovens. It is expected that export 
trade at the Humber ports will be re-opened shortly for 
@ certain tonnage of small fuels, which are more plentiful, 
but are under a fairly strong inquiry. 


Strike at Penistone. 


A little trouble is being experienced at Cammell, 
Laird and Co.’s works at Penistone, where operations are 
interfered with by a strike of electrical workers, whose 
grievance is that one of their fellow-employees refuses to 
join the union. It is not anticipated at the time of 
writing that the trouble will be of long duration. 





WALES AND ADJOINING COUNTIES. 


The Tinplate Wages Dispute. 


The expectation of an early settlement of the 
tin-plate wages issue has so far not matured, but it is much 
too soon to describe the position as critical, for a further 
meeting of the Joint Industrial Council will be held on 
Monday next, and the prevailing view is that eventually 
terms will be amicably agreed upon. The men are demand- 
ing an addition of 50 per cent. to the base wage, with a 
sliding scale, and a six hours’ shift in the mills, with a new 
manning system. On both these questions the employers 
have offered large ‘concessions, and although for the 
moment conciliation efforts seem to be at a deadlock, there 
ought to be no insurmountable difficulty in finding a 
peaceful solution of all the issues. 


Swansea Metal Market. 

There is little activity in the Swansea metal 
market. Tin-plate business is very flat. Works are well 
supplied with orders and are not pressing sales. Block 
tin, cash £246 5s., three months £254 10s.; copper, cash 
£87, three months £89 5s.; Spanish lead, cash £34 5s., 
three months £35 5s.; spelter, cash £42 10s., three months 
£43 15s. 








A BENEFICIAL ACCIDENT. 


AN example of theyunexpected results which may be 
experienced with screw. propellers is described in the 
Journal of the American Society of Naval Engineers by 
Lieut.-Commander 8. F. Heim, U.S.N. ‘The twin-screw 
transport Charleston was fouled by the pilot’s tug when 
leaving Colon, with the result: that her starboard pro- 
peller was damaged and the tug ripped open. Nevor- 

theless, the transport remained in commission and steamed 
some 30,000 miles before going into dock to have the 
propeller ‘repaired. It was then found that about llin. had 
been knocked off the end of each of the three: blades of 
the propeller, while the ends of the blades were badly 
twisted. The Lieut.-Commander does not give the 
dimensions of the propeller, but from the photographs it 
appears to be roughly 16ft. in diamater. 

Describing the effect of the accident.on the behaviour 
of the ship, the author says that the propelling efficiency 
was apparently unaffected, as the ‘‘ turns per knot” were 
the same after the accident as before, which was proved 
by many calculations from the navigator’s data on long 
runs, and alse by actual standardisation on the measured 
mile off Guantanamo at speeds of nifie, twelve, and fifteen 
knots. The starboard engine required slightly more 
indicated horse-power to make its revolutions than did 
the port engine, the propeller of which was undamaged. 
The only detrimental effect observed was ¢ slightly exces. 
sive vibration of ths stern of the vessel when turning with 
full helm. 

The blades were repaired at the Navy Yard, Boston, 
Mass., by cutting off the old tips, casting new tips, and 
welding them to the old blades by the oxy-acetylene pro- 
cess. It was thought that the repaired propeller would 
show increased efficiency, but, in spite of increased 
efficiency of personnel and plant, the desired increase of 
“knots per turn” failed to materialise after the blades 
were repaired. In fact, the accident d to 
rather than decrease the efficiency. 

The reason for this erratic action can be explained, 
according to Lieut.-Commander Heim, by the following 
theory: The accident bent the blades so as to increase 
the ~ pith! The of the original blades turned too 
close to the hull of the vessel, where they encountered the 
heavy hull wake current and thereby lost effi- 
ciency. The loss of area of thé damaged bladés was made 
up by increased pitch and the friction of their rough edges 
was about equal to the friction of the lost tips.in the wake 
current near the hull. 











EDUCATIONAL IN’ INTELLIGENCE. 


Tue following awards have. dea been made in the Faculty of 
Engineering at Uniyersity  College:—-Goldsmid Entrance 
Nclolethin; L. W. Ball, the Roya Griamer School, Guild- 
ford, F. R. Kay. St. Paul’s School se pre éach receiving a moiety 
of the scholarship). Arfchibald P. Head Medal and Prize: W. 
Hudson. Jews Corartletbration Scholarship (renewed for seconcl 
yeat): J. P. Porter. \L. -F. Vernon Harcourt Prize: FE. F. 
Anderson, R.. W. : ‘Taylor pars: prize, Sr. aaiaparins: 
Diplomas—Civil, : E, F. Anderson. 
W.._W. Hudson (with rocketing . W. tHeylor Civil: A. 
Calmus ; Civil and Municipal: A, A. Clements, R. G. Leem- 
bruggen ; Mechanical: F. W. Jones, E. N. Varian ; Electri- 
cal: T. 8, Pick. p 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
International Chamber of Commerce. 


Tuer preliminary arrangements carried out at 
Atlantie City last year for the constitution of an Interna- 
tional Chamber of Commerce were completed in Paris 
last week by a Congress at which were present more than 
four hundred delegates from Great Britain, the United 
States, France, Belgium, and Italy, which are the founder 
members of the Chamber. Several other countries have 
given their adhesion, and the International Chamber of 
Commerce is now definitely constituted. The idea of this 
vast organisation is to settle the many serious problems 
arising out of the present economic upheaval and, by an 
international co-ordination of effort, to facilitate com- 
mercial relations between different countries, revive con- 
fidence, and assist in establishing financial and commercial 
stability. These aspirations involve an investigation of all 
the existing problems, which are so interlocked that it is 
impossible to find a solution of one without dealing with 
the whole. A number of commissioners has therefore 
been appointed to investigate and report upon different 
matters affecting raw materials, finance, transport, pro- 
duction, and unfair competition. Most of these questions 
have already been dealt with by parliamentary and other 
commissions, whose reports have been ignored because 
they were not part of a general scheme of reorganisation. 
It is now nome, that the collaboration of some of the most 
eminent business, commercial, and financial men in Allied 
and other countries will give more definite results, and that 
a plan will be found for settling the many difficulties that 
stand in the way of each country’s commercial reconstitu- 
tion. A significant feature of the Congress was the pro- 
minence given to the necessity of the Treaty of Peace being 
earried out in its entirety before there could be any hope 
of stability in international trade. Resolutions were there- 
fore passed insisting upon Germany fulfilling her obliga- 
tions without further delay. Monsieur Eugene Schneider 
gave some interesting figures showing the progress made 
with the work of reconstruction in the devastated regions 
of France, despite the difficulties of all sorts that have had 
to be encountered. On April Ist of this year 2412 works 
out of a total of 3363 employing more than twenty hands 
were reported to have partly or wholly resumed opera- 
tions, and the number of workmen employed was 235,000, 
as compared with 668,000 in 1914. By far the greatest 
rogress has been made in the textile industries in the 
Lille, Roubaix, and Tourcoing districts. In the engineer- 
ing trades the results are not so good, since employment 
is only found for 24.5 per cent. of the total number of men 
engaged in these works before the war. One of the prin- 
cipal causes of this slow progress of manufacturing activity 
is the shortage of coal and raw material, and Monsieur 
Schneider ieels that no real headway can be made until 
France ean be assured of much larger supplies of fuel. The 
immediate future of the country is so closely bound up 
with the coal supplies that Monsieur Schneider made an 
urgent appeal to the Congress to do what it could to 
facilitate fuel consignments. 


Iron Ore. 


While France is clamouring for coal and other 
raw material she is well aware that a remedy exists in the 
export of iron ore, of which she now possesses quantities 
far in excess of her own needs. By exporting minerals, 
potash and other raw products, France would have a very 
strong hand in coming to terms with the coal-producing 
countries ; but the policy pursued so far has been in the 
direction of restricting these exports as much as possible, 
although there has been a growing tendency of late to 
make greater use of these products as a barter for fuel. 
The fact remains that with the Saar and Lorraine deposits 
France is able to extract nearly twice as much iron ore as 
Great Britain, and the production is only a little below that 
of the United States. Germany must go to France for 
iron ore and potash, and arrangements are being made for 
exports to Great Britain, but the French are not keen to 
facilitate the sending away.of these minerals, They would 
much prefer to export pig iron. However, there is less 
reason why France should not.send iron ore to Britain than 
that Britain should not consign coal to France. 


Cold Storage. 


Although France has contributed so much to the 
scientific progress of cold storage, she did little before the 
war in the way of its industrial application. The services 
rendered during the war by cold storage were, however, 
so invaluable that this country has taken a lead in encour- 
aging its practical development, and the laying down of 
plants for cold storage and the equipment of ships with 
these installations are becoming very important industries. 
The conferences held some months ago have been con- 
tinued in Paris, where representatives of no fewer than 
forty-two States, Dominions, and Colonies were present. 
The object of this conference was to complete arrange- 
ments for the establishment in Paris of an International 
Cold Storage Institute with the object of encouraging the 
scientific progress and practical development of this 
branch of engineering. 


A Colonial Institute. 


The opening up of the colonies is providing a very 
big field for engineering activities, and Marseilles has 
become an important centre for everything appertaining 
to their industrial and commercial ex ion. Apart from 
the exhibition which is. to be held in 1923, the Colonial 
Institute of Marseilles has secured large promises in the 
Prado for the creation oi a, permanent exhibition of 
machinery and other requisites required in the colonies, 
gn pa machinery for the preparation and treatment 
of colonii roducts and agricultural and, plantation 
machinery. Firms exhibiting will have every facility for 
showing their machinery in operation, and the Institute 
will put buyers into communication with the manu- 
facturers. 





British Patent Specifications. 


When an # tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls, each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete specification. 














CONDENSERS AND FEED-WATER HEATERS. 


133,322. October 3rd, 1919.—Srzam Evyxcrors, Société 
Anonyme pour l’Exploitation des Procedes Westinghouse- 
Leblanc, 7, Rue de Liége, Paris, France. 

Iv this ejector an effort has been made to improve the effi- 
ciency of operation when the inlet steam pressure is variable, 

The steam inlet is marked A. The nozzle B is proportioned to 
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suit the normal working pressure, but a by-pass C allows steam 
to be admitted further along the nozzle when the pressure falls. 
The detail sketch shows a modification with two by- . 
The convergent-divergent nozzle D is adjustable longitudinally 
to suit variations in the vacuum produced.—June 3rd, 1920. 


AERONAUTICS. 


143,745. July 2nd, 1919.—Exnaust Pires ror AIRCRAFT 
Enernes, Boulton and Paul, Limited, Norwich, and J. D. 
North, The Cottage, Burgh Apton, Norfolk. 

This exhaust pipe, of aluminium, is built up in sections, to 
minimise the cost of replacement. There are as many sections 
as there are cylinders in the engine, and each section has an 
exhaust branch. The several sections are connected together 
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the switch proper is adapted to be automatically locked in the 
open condition as a result of the removal of the plug. Upon 
insertion of the plug the locking mechanism is sutomatically 
disengaged, and the switch proper can be moved to and from 
the “on” and “ off” positions as desired.—May 20th, 1920. 


143,795. November 6th, 1919.—Execrnic Swrrenes, The 
British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 4, and H. Trechman, 3, Kings End- 
avenue, Ruislip, Middlesex. 

- This invention relates more particularly to oil switches of 

high rupturing capacity. The object of this invention is to 

increase the rupturing capacity of such switches, and to that 
end it consists in so shaping the auxiliary or sparking contacts 
that when the switch is being opened the current through the 
auxiliary contacts after the main contacts have separated passes 
through a path which makes at least one complete loop or turn, 
and thus an effective magnetic field tending to blow out the are 
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formed on the final separation of the auxiliary contacts. The 
dotted arrows show the direction of the current passing through 
the switch. It will be seen that when the circuit is being opened 
the current ing from the main contacts A and B divides, 
and passes through the side members of the auxiliary contacts 
which provide two turns of a solenoid at each break, each turn 
carrying half the total current. These turns provide a magnetic 
field which will result in the arc produced between the member 
C and contact D on separation being blown out in the direction 
of the full line arrows. Alternative designs of the contacts are 
discussed in the specification.—June 3rd, 1920. 


TELEGRAPHS AND TELEPHONES. 


130,965. May 28th, 1919.—Execrron Vatves, The Con- 
necticut Telephone and Electric Company, Incorporated. 

In this invention the electron valve operates upon afnovel 
principle. it d t fil t mounted within a‘bulb, 
with a spiral conductor surrounding the filament, is employed. 
On the external surface of this bulb, which is of glass or similar 
material, such as quartz, there is mounted a conductor of a 
material that does not polarise when in contact with the warm 
glass. When the fil t is dered incandescent by elec- 
trical energy, the stream of electrons flowing from it apparently 
forms a layer upon the inner surface of the globe, which layer 
seemingly has the property of polarising when in contact with 
the warm glass. ith the cathode terminal of the battery 
ec ted to the filament and the anode terminal connected 











Section on XY 


by an asbestos-packed sliding joint. Fins are provided on the 
exterior, for cooling purposes, and the main pipe is thickened 
in places, as shown, to resist the burning action of the exhaust 

. The silencer which is fixed on the outlet—not shown— 
5 longitudinal slits for the escape of the exhaust.—June 3rd, 


1920. 
SWITCHGEAR. 
143,599, February 20th, 1919.—Execrrican Prva anpD 
Socxer Swircnes, J. A. Crabtree, “ Lynwood,” Clements- 


road, Yardley, Birmingham. 
This specification relates to a tumbler switch combined with a 
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plug and socket connection, in such a manner that when the 
plug is removed, if the switeh is closed at the time of removal 
it is automatically opened asfa result of the extraction of the 
plug. According to the present invention, in this type of switch 





with the external conductor, preferably of silver, on the outer 
wall of the globe, some current will flow from the external con- 
ductor through the glass to the layer of electrons on the inner 
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wall of the globe, and by means of the stream of electrons 
to the filament. It will be seen that the extent of this conduc- 
tion will depend upon the area of the polarising layer of electrons 
on the inner wall of the globe. The magnitude of this area is 
altered by the action of the spiral conductor surrounding the 
filament, a slight negative charge placed upon this conductor 
serving to diminish number of electrons reaching the wall 
of the globe and hence decreasing the supply and the area of 
the polarising surface. This new method of operation, it is 
claimed, overcomes to a large degree many cbjections found in 
the present types of valves, where all the elements are placed 
in the electron stream. This valve, generally speaking, is inde- 
pendent of the v about the filament ; in fact, for many 
puspoess an inert gas may be used, in which case, of-course, the 
conduction would be by means of ions instead of electrons. 
Alternative constructions. of the valve are described in the 
specification.—June 3rd, 1920. 





MACHINE TOOLS AND SHOP APPLIANCES. 


143,586... October 22nd, 1918.—THe Extrusion or MErats, 
British Insulated and Helsby Cables, Limited, Prescot, 
and R. Cleworth, of the same address, 

The invention is directed more especially to the manufacture 
of tubes of aluminium or other medium hard alloys or metals 
of a character that permits extension. The core or man- 
dril of the press is combined with the ram, and instead of 
being made in one with it, consists of a separate rod of steel passed 
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through and adjustably fixed or clamped 


the container. 
in the ram end, so that absolute rigidity between these 


is avoided. It is found that this condition tends to ensure 
against the breaking of the mandril."kIn some cases the adjust- 
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ment of the mandril may be adapted to be effected from the 
outside of the head of the press, through which the core passes, 
and from this point the gripping and releasing operation may be 
effected. The first drawing is a part-sectional elevation of a 
ram head adapted to extrude aluminium tubes or tubes of 
other malleable metal. The second drawing is a section showing 
to an enlarged scale the chamber in which the metal to be 
extruded is inserted and held in the die, and the mandril for 
forming the bore of the tube to be produced.—June 3rd, 1920. 


143,667. March 20th, 1919.—ApsustaBLe Spanners, H, F. 
Richards, 16, Manor-gardens, Richmond, Surrey. 
This is an adjustable s er of the type in which the relative 
movement of the handle with regard to the movable jaw 
tightens the jaw on the nut as the latter is screwed home. 
The handle is pivoted to the head of the spanner on a pin A, 
and the cam-shaped end of the handle tightens the movable 
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jaw B against the nut as just mentioned. A link C is used to 
keep the jaw and the cam faceof the handle in contact and to 
retract the jaw. In order to a¢commodate different sized nuts, 
the head of the spanner is provided with several holes for the 
pivot pin A, which can be moved from hole to hole through the 
connecting slot, flats being vided on, the sides of the pin for 
this purpose.—June 3rd, Tob. 3 


143,728. June 6th, 1919.—Drivinc Docs ror WHEEL LaTHEs, 
Sir W. G. Armstrong, Whitworth and Co., Newcastle-on- 
Tyne, F. B. T. Trevelyan, Woodheyes Hall, Ashton-on- 
Mersey, and C. D. Andrew, 72, Bury Old-road, Manchester. 

The object of these dogs is to provide for driving a locomotive 
wheel, while being turned in the lathe, without distorting the 
wheel. Cramps A are thus slipped between the spokes of the 
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wheel and grip both sides of the rim. The cramps are attached 
to driving brackets B on the lathe face- plate by means of bolts 
n slots, as shown. Where the balance weight prevents the 
insertion of the cramp the jack-like form of bracket shown in 
the lower view is employed.—June 3rd, 1920. 


143,685. April 8th, 1919.—An Extecrrope Hoiper ror Use 
IN Execrric Currine anp WE tpine, E. C. R, Marks, 57 
and 58, Lincoln’s Inn-fields, London, W.C. 2. 

In electric arc welding it has become the general practice to 
use metal electrodes, and in order to connect the electrode into 
the welding or cutting circuit some means must’ be provided for 
holding the electrode in such a manner that it may be operated in 
an easy and efficient manner. The holder should grip the electrode 
firmly when pressure on the hand | is released. That portion 
of the electrode held in the jaws of the holder after the electrode 


: in the ram; and it | handle portion. The electrode holder should never get detri- 
and its support are so arranged that if the part of the core rod | mentally hot, due to the current, passing through its members 
which projects beyond the ram end breaks, it can rapidly be fed | or from the heat transmitted to its jaws throu; 
down, and a new length of the rod made to project and serve | The electrode holder should be of the right weight and should 
as a new core or mandril, This core or mandril in the extrusion | carry the electrical conductors bringing the current to the holder 
act, passes owe the bore of the removable die which fits in | in such a manner as to make their presence unfelt. The holder 
he mandril fits slightly loosely in the hole 


the electrode. 
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should be able to grip different sizes or electrodes with the 
same opening of the jaws, which feature is advantageous, be- 
cause the operator’s hand grips the handle in substantially the 
same manner when different sizes of electrodes are used. The 
holder should have a maximum area of contact at different 
angles at which the electrode may be placed within the jaws. 
These features are claimed for the electrode holder’ described 
in the present specification.—June 3rd, 1920, 


TRANSMISSION OF POWER. 


143,197. March 18th, 1920.—Toornep Grar WHEEIS, Société 
des Moteurs Gnome et Rhone, 41, Rue la Boetie, Paris, 
France. 

The outline of a tooth of one of these gear wheels is defined 
by an arc of a circle of which the position of the centre and the 
radius are determined by a simple and rapid method of plotting, 
effected as follows :—The primitive circumference of the gear, 
which is described on the radius O T as well as the circumfer- 
ences for the crowns and the roots of the teeth, of which the radii 
O Aand O B are defined by the diametrical pitch of the toothing. 
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From the point T a — line T Y is drawn inclined at 30 deg. 
to the tangent T X to the primitive circumference at the point 
T. From the point O as centre one describes a circle tangent to 
the straight line T Yat C... The point of contact C is joined to 
the centre O by a straight Lyn epent is prolonged to K, being 
the point of inters&ction with the straight line TX. One marks 
then on this straight line, starting from the point C in the direc- 


tion CK, a length equal to _°K_ — ¢ F, M being the pitch 


— for the gear. The point F is the centre of the are of the 
cirele defining the outline or flank of the tooth, the radius of the 
circle being given by the distance F T.—June 3rd, 1920, 











New Cotumeta, standard cargo ship, “N” t ; built by 
Harland and Wolff, Limited, Belfast, to the erder of Elder, 
Dempster and Co., Limited ; dimensions, 412ft, by 55ft. beam. 
Engines, triple-expansion ; fitted for oil fuel burning ; machinery 
trials, June 30th. 


BoswEL1, steel screw ship ; built by Harland‘and ‘Wolff, Ld., 
to the order of Lamport and Holt, Limited, Liv 1; dimen- 
sions, 413ft. 4in. by 52ft. beam. Engines, double reduction 
geared turbines capable of developing 2300 shaft horse-power. 
Standard cargo ship of “B” type; launch, July Ist. 


Bacut, steel screw steamer ; built by Blyth Shipbuilding and 

Docks Company, Limited, for Messrs. Hijos de Asti ; 
Bilbao; dimensions, 331ft. by 46ft. 8$in. Engines, triple- 
expension ; eonstructed by Richardsons, Westgarth and Co., 
Limited ; launch, July 3rd. 





————>Ss> 





Empire Timper Exursrrion.—On Monday of this week an 
exhibition of samples. 6f and products made from the timbers 
of the British Empire, organised by the Department of Overseas 
Trade, was at the Holland Park Skating Rink, London, 
W. The exhibition should serve to the- 6 of many 
people to the very numerous useful and beautiful varieties of 
wood produced within our Empire. The Indian woods, par- 
ticularly some of the v » are especially beautiful, and as 
applied to furniture, staircases, flooring, &c., are capable of 
yielding handsome and pleasing results. Ornamental woods, 
however, form but a section of the exhibits. Canadian doors and 
window framés intended to pete against.the Swedish 
supplies, Canadian ply-wood and wire-wound wooden water 
pipes, Australian jarrah wood cae sleepers, jaffah panelling, 
chairs and. tables, pulp wood, Tasmanian “ blue 
gum” building timbers and paving blocks, and many other 
widely used woods are exhib’ in the plank or made into 
commonly used ‘articles. ‘The section devoted to native-grown 
British timbers is of especial interest at the present time, and 
should demonstrate.the fact that the former reputation and 
extensive use of British woods have fallen into decay for reasons 
other than lack of quality and variety of the timber available. 
The exhibition will remain open until July 17th, and should 














has been used up should be quickly released by operating the 





Forthcoming . Engagements, 





TUESDAY and WEDNESDAY, JULY 13rn anv l4rn. 

CuemicaL Enetneertnac Group (Soctery or CHEMICAL 
InpustrRy).—The fourth Conference of the Group will be held 
at Newcastle-on-Tyne, when papers dealing with “ Filtration ” 
will be read and diseussed, 


WEDNESDAY, JULY l4rn. 


InstITvTION oF PETROLEUM TECHNOLOGISTS.—In the Canada 
Building, Crystal Palace, 8.E. ‘‘ Oil Storage, Transport, and 
Distribution,” by Mr. H. Barringer. 6 p.m. 


MONDAY to SATURDAY, JULY 26ra To 3isr. 


INsTITUTION OF ELEcTRICAL Enatngrers: Scorriso Centre, 
London Students’ Section’s visit to Scotland. 








CATALOGUES. 





A. A. Jones anp Suteman, Limited, Leicester.—Illustrated 
booklet on high-speed spindles for internal precision grinding. 

J. Dampney anv Co,, Limited, 87, Bishopsgate, E.C, 2.— 
Pamphlet entitled “‘ How to Get the Best Painting Results.” 

Bruoge Prrstes and Co., Limited, Edinburgh.—Pamphlet 
No. 21D, dealing with tinuous- current dynamos and motors 


.. Gattoways, Limited, Knott Mill Ironworks, Manchester.— 
Catalogue describing and illustrating the firm's designs of large 
gas engines, 

Ketiy’s Drmecrories, Limited, 182-3-4, High Holborn, 
W.C. 1.—List of directories, maps, and other publications issued 
by this firm. 

Burron, Grirviras anv Co., Limited, Ludgate-square, 
Ludgate-hill, E,C.4.-Illustrated leaflet on the “ Censtiv ” 
centre punch, 

Generat’ Execrrie Company, Limited, 67, Queen Victoria - 
street, E.C. 4,—Sectional catalogue fully describing and illus. 
trating switchboards, 

Automatic anp Execrric Furnaces, Limited, 281-3, Gray’s 
Inn-road, W.C. 1.—Illustrated catalogue dealing with the Wild- 
Barfield electric furnaces. 


Tue Genzerat Execrric Company, Limited, 67, Queen 
Victoria-street, E.C. 4.—Section X, high-tension switchgear, 
lightning arrester equipment, &c. 

Marine anD Locomotive SuPgeRHEATERS, Limited, Billiter- 
buildings, E.C. 3.—Illustrated pemphis dealing with super- 
heaters as applied to marine boilers, 

Brown Bros., Limited, Great Eastern-street, E.C, 2.—Pam- 
phlet dealing with the fitting.and maintenance of the Brolt 
electric lighting and starting system, 

Bucx anp Hickman, Limited, 2 and 4, Whitechapel-road, 
E.1.—Ilustrated booklet dealing with the Buckman Engineering 
Centre, situated at 3, Adler-street, E,1, 

J. Parxiyson anp Son, Shipley, Yorks.—Publication V10. 
This pamphlet deals with the construction and operation of the 
latest model of Sunderland gear planer. 

Tre British Toomson-Hovuston Company, Limited, Rugby. 
--Descriptive pampblet of ironclad oil-break switchgear, non- 
draw-out type, for mining and industrial purposes. 
WeERTHEIMER AND WuirTsE, 64, Victoria-street, 8.W. 1.— 
Leaflet dealing with Dawson hardened copper, of which the 
above-named firm is the sole selling agent for the United 
Kingdom, 

Baittsn InsuLaTeD AND Hetssy Castes, Limited, Preseot, 
Lancs.—Catalogue Sheet H 89, dealing with Léclanché batteries. 
Catalogue Sheet P 161, dealing with Prescot jointing materials 
and accessories, 

Toe ApvaANce Macutnery Company, 41, Lower Mosley- 
street, Manchester.—Catalogue Sheet No. 500, dealing with 
‘** Advance” patented turrets, Bulletin 700, dealing with a 
new cutting-off tool. 

Tos. MarsHaLt AnD Son, Armiley-road, Leeds.—Catalogue 
dealing with the ‘‘ Lashmar” hot and cold water cisterns and 
hot water cylinders, motor car and _aireraft parts, electric and 
oxy-acetylene welding, sheet metal working, and other light 
engineering work. 

MarsHa.t, Sons and Co., Limited, Gainsborough.—Publica- 
tion No. 1136, dealing with horizontal steam engines and_boilers, 
The engines described are specially designed for oil well drilling. 
Also blication No. 1149, dealing. with “ Marshall” steam 
tractors. Fully illustrated. ’ 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are informed by Bradley and Burch, Limited, 5, Whitting- 
ton-avenue, E.C.3, that they have found it necess to take 
larger premises for their machinery department. “This depart- 
ment has now been removed to Imperial Works, Sunnyside- 
road, Ilford, where showrooms and works equipped with 
machinery for the manufacture of tin box and ‘canister making 
machines and dies have been provided. 








Lonpon AssuRANCE.—In theearly years of the reign of George 
I., when the South Sea Company had caused people to run madly 
after the wildest speculations of all kinds, there was a great 
demand for marine insurance. In 1719 Ram and Colebrook 
attempted to start companies for marine insurance, each with a 
capital of £1,000,000.. They met with little success, but they 
combined their schemes and were rather more prosperous, 
Several wealthy men, with a peer, Lord Chetwynd, at their head, 
then joined them, and a petition for a Royal Charter, which is 
said to have been signed by a large number of French refugees, 
was presented to the King. Though there was no precedent for 
a Charter for insurance, George I. granted one to Lord Chetwynd 
and his supporters on June 22nd, 1720. "The company was to 
be called the ‘ London Assurance.”’ Its business was to be the 
insurance of ships and merchandise at sea, and the lending of 
monéy on bottomry. Its capital was fixed at £2,000,000 in 
80,000 shares of £25 each, and it was to pay into the Exchequer 
within a year £300,000 in return for the Charter. The first home 
of the company, which celebratéd its bicentenary a few days ago, 
was at the sign of “ The Rising Sun”’ in Broad-street. In 172) 
it moved to a house in Cornhill, near Birchin-lane ; in 1748 to 
White Lion-yard, off Birchin-lane ; ‘and four years later to the 
south end of Birchin-lane itself. There it remained until 1844, 
when it settled in the Royal Exchange on its reconstruction after 
the fire of 1838, In celebration of its bicentenary it has printed 
for private circulation a delightful little book written by Mr. G, 8. 





certainly be visited’ by all interested in the preparation, mar- 
keting and industrial use of wood. 


Street, and has favoured us with a copy. 
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PUBLIC NOTICES 









eae 

Assistant Engineer (2nd 
Grade) REQUIRED _ by _ the 
G OVERNMENT of HONG KONG for three 
service in the PUBLIC WORKS 
pEPARTMI > with prospect of permanency. Salary 

480 p.a. for the period of the agreement and there 
r, if made permanens. £590 p.a., rising by £20 
pa. to £600 7.0. Free passages provided. Candidates. 
gamarried, ace 25-30, must belong to the Institution 


of Civil Engineers and be good Draughtsmen and Sur- 
yeyors and should have received training in the 
Municipal Engineer's Office of one of the large cities, 
and be thoro yughly conversant with the routine of such 

have had experience in the 


an office. They must 

Laying and Maintenance of Asphalt, Tar-macadam. 
Sett and other forms of Road Surfacing, and must be 
ualified to Take Charge of the Departmental Work 
ordinarily an out by a District Engineer in a 
large town. Applications should be at once, 
in writing. to the al AGENTS —_ THE 
COLONIES. i, Millbank, London, S.W.1, quoting 
WHK. 9759 Appueonte must have served in some 
branch of His Majesty’s Forces during the late war 


satisfactory reasons for not having done so 
405 


can be furnished, 
INTENDENT is REQUIRED with not 


less than twenty years’ experience of 


locomotive Work, preferably in India or the East, 





esopotamian Railways. 
A DEPUTY LOCOMOTIVE SUPER 


and with practical experience of Running and 
MMministrative Work of the Locomotive Department 
of a Railway. 


Salary Rs. 1500 per mensem on a two or three years’ 

contract, plus allowances, viz., unfurnished quarters. 
fight and medical attendance. 

Candidates will be required to pass a medical 
examination. 

Applications, in writing, should be submitted to 
Capt. STEPHENSON, India Office, Whitehall, 8.W. 1, 
not later than 1st ‘August, 1920, m whom any 

435 


farther information can be obtained. 
3 SKILLED REC te ITS REQUIRED 
SKILLED TRADESMEN.—Pay 3s. 
ts. 64, per day on joining, rising to a per day. 
is to 28, and for ex-Service men 18 to 

UNSKILLED RECRUITS for Sinintad as Car- 
penters, Riggers, Photographers, Wireless Mechanics, 
and Wireless Operators. Pay to commence 3s. per day. 
No previous experience required, provided recruit 
otherwise suitable and willing to be trained in the 
trade for which enlisted. 

For conditions of service, separation allowance, &c., 
all or write to INSPECTOR OF RECRUITING, Royal 
Air Force, 4, Henrietta-street, Covent Garden, W.C. 2 

4097 


or R.A.F. Recruiting Depot. 
i. SALAAM REQUIRED by the GOVERN. 
MENT of the" TANGANYIKA TERRITORY 
for one tour of twenty to thirty months’ residential 
service, with possible extension. Salary £750 per 
amoum, rising by annual increments of £25 to £850 
per annum. Free first-class passages and single 
quarters free of rent provided. Liberal leave in 
fngland on full salary after each tour of service.— 
Candidates, preferably unmarried, not over 35 years 
of age. who have had a good all-round experience of 
shipyard and repair work, and preferably hold a 
First-class Board of Trade Certificate, should apply 
st once, in writing, giving age and brief details of 
etperience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W. 1, quoting 
M/Tang. 9944." Applicants must have served in some 
branch of H.M. Forces during the late war, unless 
oe? reasons for not having done 80 can be 
499 


furnis! 
G. 33 R. 


inistry of Transport. 

Se leet from  Draughtsmen 
INVITED for an PPOINTMENT as 
MOTIVE, CARRIAGE aad WAGON DRAUGHTS- 
MAN in the Mechanical Engineering Depart- 
ment of the Ministry of Transport. Salary 
£200 per annum, rising by annual increments of £10 
to £300. The curreut Civil Service War Bonus will 
be paid in addition, thus giving at present a total 
commencing salary of approximately £391, The 
‘ppointment will be in a ncn-pensionable capacity. 

Candidates must have had ‘recent experience with a 
British Railway Company or with a large. firm of 
Locomotive or Carriage and Wagon Builders, and must 

capable of Designing. Preference will be given to 

men who have served in His Majesty’s Forces. 
‘ Applications can only be received on the recognised 
rm which can be obtained from the Establishment 
mt Ministry of Transport, 6. Whitehall-gardens, 
and which must reach the MINISTRY OF 





Rey: yal Air Force. 
SKILLED -TRADESMEN AND UN- 


to 
Age 





Guperintendin Engineer, 


for the DOCKYARD at DAR ES- 





are 
O- 





TRANSPORT on or before July 31st, 1920. 513 
Ree Wear Commission. 
River Wear Commissioners, Sunderland, are 


to HIRE OUT ONE of their STEAM 
BUCKET LADDER DREDGERS suitable for dealing 
P soft rock and boulder clay 
ft tprticulars of this craft and facilities for inspection 
> same at Sunderland may be obtained on applica- 
ome to the Chief Engineer to the Commissioners at ths 


Offers to be lodged with the unde 
than July ist, 1920. . en 


General it at 
River Wear Commi eral Manager and Clerk. 


ission 
St. Thomas-street, Sunderland, 


ist July, 1920. 152 





Aalborg cme Council has 


the Departmen’ b) 
sovroved ae, e PRIZE a in ag phe nacesanc a 
INTE RNATIONAL COMPETITION FOR A NEW 
BRIDGE CONNECTION ACROSS THE 


Tre RAISED ng 
A to the following amounts :— 
one Hae UZE,, Prpeer 15,000.00. 
4k roner 10,000.00. 
ONE THIRD PRIZE, Kroner 5000. 


The amounts for purchasin 
g other plans—Kroner 
pane. -00 for each have not been altered. 

alborg, guy, eee 1920. 
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MMITTEE OF KING CHR, Tx. 
PONTOON BRIDGE, 





Electric Railway 





Che Engineer 


PRINCIPAL CONTENTS OF THIS _ ISSUE. 





Sulphur Mining in Sicily. 
Development of Locomotive Valve Gear. 


Institution of Naval Architects. 


Lord Fisher. 





Aircraft at the International Aero Exhibition. 
(With a Two-page Supplement.) 





Royal Agricultural Society's Show. 





A Seven-Day Journal. 


Motor Fuel Position in the United States. 


Contact Systems. 














PUBLIC NOTICES 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(LANDS AND FACTORIES SECTION). 


Sale of Royal Naval Ammuni- 


TION FACTORY, 
ALEXANDRIA, NEAR~ GLASGOW, 


DUMBARTONSHIRE 
(formerly Argyll Works). 


Exceptionally well-constructed FREEHOLD FAC- 
TORY, a suitable for the manufacturers of 
Motor Engin + — or similar purposes, 
TO BE DISPOSED OF b 
IN ONE LOT. 


PRIVATE TRE AT x 


wea ae orepens + mile from Alexandria Station 
N.B. Railway), with frontage to the 
Dement, Oban main road, along which tramway 
services run from Balloch to Dumbarton, passing 
along the property and connecting with the 
Glasgow Corporation tramway system, the distance 
from Glasgow being about 18 miles. 

Anns OF LAND.—The total area of the land is about 

acres, divided into two portions by a private 
Mt The site upon which the factory is erected 
has been well developed with a view to possible 
extensions. 

CONSTRUCTION.—The front portion of the buildings 
forming the Office Block has a handsome red sand- 
stone elevation, with polished granite columns at 
main central entrance, surmounted by clock tower, 
with copper covered dome. The exceedingly well- 

arranged workshops are of an extensive acter 

and substantially constructed in brick 

externally and white glazed-facing bricks internally. 

North light roofs, steel trusses suppo on steel 

stanchions, roof part glazed and part concrete. 

The floors are of concrete with asphalt top surface. 
The principal buildings comprise :— 





Floor area 
ft. super. 
Machine shop, & . ..........s-+ee0% 135,000 
Offices, with large Show-room and 
Motor Car Lift ...........eceeees 31,400 
Gomeral Btaie oases wesc v esi vecvce 26,100 
Men’s Mess-room ...........--seee08 : 5,000 
NE ch oie din Sack ceases naghis 22,600 
LACQUCE-FOOM 2... cece ceccceccserece 3.600 
Large Shell Shop ..........++e++-e+. 27,000 
Power-house, &C. ...-.-. eee ee cece 21,400 


PUN MIDS cca ws snes echeugaessiwea 27,300 










Joiners’ and Tinsmiths’ Shops 42,000 
Basements under various shops 43,900 
oe OO er 900 
Stamping House .. yo 
Box Shop (two storey: 300 


There is an Engineer's Residence attached to 
works, and also various a —— ineinding 
Lavatory Blok, © jiler-house, Checkers’ 
Office, Shrapnel ling Shop. Hydraulic Pump- 
House, Fire station, on ges, &c. 

Total floor area of buildings, about 425,000ft. 
super. 

HEATING.—Hot air and steam, 

WATER.—Public supply. 

LIGHTING AND POWER.—Electric (public supply). 

SIDINGS.—Extensive private sidings are laid down 
and run.into the factory_buildings. They are 
conmeges with the North British and Caledonian 

ay 

Further particulars and a plan can be had on 


application 
THE CONTROLLER, 
Lands and Factories Section, Disposal Board, 
Charing Cross Buildings, Embankment, London, W.C.2. 


NOTE.—For particulars of other Government Pro- 
perty for Sale, see SURPLUS,’’ price 3d. at aii 
bookstails, or by quarterly subscription of 2s. post 
free in the Uni Kingdom, payable in advance to 








the Director of Publicity, Ministry of Munitions, 
Whitehall-place, London, 8.W. 1. cae 








PUBLIC NOTICES 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
(PLANT AND MACHINERY SECTION). 


BAKERY PLANT 
For Sale by Public Tender, 


At R.AS.C. BAKERY, NORTH CAMP, 
RIPON. 
Reference M.K. 37716. Gen. 1901. 
Comprising :— 
TWO DOUGH MIXERS, Fae moe) 
spate double links and 16 H.P. motor. 
a DOUGH DIVIDER, Callow and Perkins, 


notor. 

ONE DOUGH PROVER 

ONE DOUGH MOULDER, Baker and Perkins. 
SHAFTING 


PULLEYS. 
BELTING 
— CLEANING MACHINE, by Robinson, with 


mo} 
TWENTY OVENS, fitted coke and wood, two decks. 

EIGHT BREAD TROLLEYS, wood. 

TWENTY PROVERS, cupboards, 2nd proof. 

FOUR Four-wheel TRON BOGIES, 2ft. gauge. 

1620 BREAD TRAYS 

ONE SPARE SHAFT, with rawhide pinion, 
6 H.P. motor. 

ONE VERTICAL BOILER. 

THREE BOGIES, collapsible for vertical boiler, 
— pedestal journals, with white metal 

Full particulars and permit to view, together with 
Tender forms, may be obtained on application to the 
CONTROLLER, Plant and Mach inery Section, 
D.B.1.e., Charing Cross Huts, W.C. 2 

Closing date for Tenders, 10 a.m. on the 29th July, 


complete with 


and 


for 


NOTE:—For particulars of other Government Pro- 
perty for Sale, see ‘‘ SURPLUS,” price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free in the United Kingdom, payable in advance to the 
Director of Publicity, ie of ‘Munitions, White- 
hall-place, London, 8.W. 292 





TO CONTRACTORS AND OTHERS. 


The 2 N: Nantyglo and Blaina Iron- 
MPANY, Limited, invite TEN- 

DERS tor the PURCHASE ‘of the following RAILS 
and MATERIALS, Bow laid between Nantyglo and 
Brynmawr, namely 

180 Tons of 75 Ib. ean. 

58 Tons of 60 lb. RAIL 

164 Tons of CHAIRS, SPIKES a oat FISHPLATES. 

The rails and other materials to taken up and 
removed 3° By purchaser’s expense ig Bm the 31st 
December, 1 

Tenders should be addressed to the undersigned 
(from whom any further information can be obtained), 
in a cover endorsed ‘‘ Rails Tender,’’ and should be 
Son tees. not later than Saturday, the 3ist day of 
uly, 1920 

The lowest or any Tender will not necessarily be 


accepted. 
ee pated this 5th day of wai 1920. 
HEODORE VACHELL. 
Tredegar Chambers, 


Newport, Mon. 297 





[ihe National Foremen’s Assoc- 


CIATION of the 
ENGINEERING AND ALLIED TRADES, 
(Registered under the Trade Union Act.) 
An Association specifically formed to look after the 
interests of Foremen in their Big ~ Snag Capacity. 


All communications to 
H. W. a High Holborn, 
London, W.C. 1. 


General Secre 








PUBLIC NOTICES 
abi Polytechnic Institute, 
LONDON, 8.E. 1. 

he Governors BRGUIES at an early date the 
SERVICES of a LECTURER one . MONSTRATOR 
in the ENGINEERING REPAY INT. Candidates 
must possess a Degree or be awe qualified, and 
should have had Workshop and Teaching Experience. 
Salary commencing at £315, rising by £10 to £440, 
Particulars of the appointment and forms of 
application may be obtained by sending stamped 


addressed foolscap envelope. 
Cc. T. MILLIS, 





Principal. 
Derby Technical College. 
yh gates are INVITED for the 
POSITION 


of— 
(1) ASSISTANT LECTURER in PHYSICS 
(2) ASSISTANT LECTURER in ENGINEERING 
SCIENCE (with Mathematics). 
Salary in each case, £240 to £450 per annu 
Qualifications and experience will be comnieaned in 
xing the commencing salary. 
Forms of application may be obtained from the 


Principal. 
FRANK C. SMITHARD, 
Secretary to the Derby Education 
Committee. 
July 2nd 1920. 283 


Northampton} Polytechnic In- 


CIVIL AND MECHANICAL ENGINEER- 
ING DEPARTMENT. 


ELECTRICAL ENGINEERING AND 
fm epg PHYSICS DEPARTMENT. 


NTE an ASSISTANT LECTURER and 
DEMONSTRATOR in each of the above Departments. 
Salary £225 to £315, according to experience and 
qualifications. 

Conditions and forms of application, which must be 
returned not later than Tuesday, 20th July, 1920 
can be obtained from— 

R. MULLINEUX WA eT D.Se., 








388 incina' 
Technical School, Anstin Motor 
LTD., BIRMINGHAM. 


APPLICATIONS are INVITED for the POSITION 
of TEACHER of MATH EMATICS and ENGINEERING 
SCIENCE. Special knowledge of Automobile Work 
not essential, but an Engineering College-trained man 
preferred. Salary, £325-350 per annum. 

Address, giving full particulars, Manager, Training 
Department, AUSTIN MOTOR CO., Ltd.. —— 
Works, Northfield, Birmingham. 


[Jniversity of Leeds. 
DEMONSTRATOR REQUIRED in the ENGI- 

NEERING LABORATORY. Salary £250 per annum. 

Duties to commence in the middle of September. 
Particulars on application from the SEC — 














Swansea Harbour Trust. 

STEEL RAILS AND FISH- sage . 

The Tr DERS for e SUPPLY 
and DELIVERY, f.o.r. 


Prince of Wales Dock, 
Swansea, of the following 
set ee of 89 ib. BULL-HEAD SECTION 
A 
About 8 Tons of SHALLOW FISH-PLATES to 


mai . 

About 159 Tons of 801lb. FLAT-BOTTOMED 
SECTION. 

About a of SHALLOW FISH-PLATES to 


ES 
ustees invite TEN 


The Rails and Fish-plates to be in strict accordance 
with the British Standard Specifications. 

Further particulars and forms of Tender may be 
obtained at the Harbour Offices from Mr. A. O 
Schenk, the Trustee’s Engineer. 
Tenders, sealed and marked ‘ Rails and Fish 
plates,”’ should be delivered to the undersigned on 
or before Wednesday, 4th August, 1920. 

The Trustees do not bind themselves to accept the 


lowest or any Tender. 
TALFOURD ieee 
‘ler: 


Harbour Offices, Swansea, 


12th July, 1920. 458_ 





Reconstruction Reinforce- 


ENGINEERS are INVITED to APPLY for oa 
ARS of the WALKER-WESTON EIN 
FORCEMENT, which offers scientific and enue 
advantages over all existing types. The Walker 
Weston System is used by the Port of London 
Authority on its vast schemes of ee with 
a ae results. Agents wanted veral 
ic 


THE WALKER-WESTON CO., Ltd. 
7, Wormwood-street, 


London, E.C. 2. Ex. 
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MACHINERY, &c.. WANTED 
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Pages IV., and VIII. 


AUCTIONS, 
Pages CXI. and CXVIII. 


PREMISES TO LET OR WANTED 
PAGE CXVIII. 


WORK WANTED, Page CXI. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page III. 


For Advertisement Rates See 
Page 63, col. 1. 





NUMERICAL INDEX TO ADVER- 





TISEMENTS, Page CXVII. 








THE EN 





GINEER 


JuLy 16, 1999 
ee 








PUBLIC NOTICES PUBLIC NOTICES 


SITUATIONS OPEN (continued) 


SITUATIONS OPEN (continued) 















































. . ATENT #¢ NTS ASSIST. TENC 
onmouthshire Education Com- Me sey Docks and “ Harbour hata metosapine or Chomiol Revit | Ee cee Daal oHtak AN WANTED, with 
" MITTEE. PRINCIP AL AL ASSIST ANT 10 ENGINEER. IN. abi’ sad £400 p. ean F1sss. The Engineer Office. | and cate Compe a son zr attg = 
= sated » for the 3" 
fa ry ot re ‘by 5 335 to £460 per anni. Preference Applications: with ‘copies ‘af "tostimabalals. stating Design of Reinforced Conse ete; ‘good. salary and EATING AND ATION. 
Engineering in Collicries —Further particulars may be | *&¢: qeetaentions | and salary required, be | prospects to capable men.—Apply to Sir WM. ARROL H 'DRAUGHTSMAN pron TION. — 
ee upon receipt of stamped foolscap envelope, | the ath of September, 1920. not later than Saturday, | and CO., Ltd., Preston-street, Bridgeton, —- leading firms of Heating Engineers in tae ‘prose 
= D. BRYNMOR MORGAN, In addition to being a fully qualified Civil Engineer, A | must be capable of Carrying Out Schemes of all ines 
Ditector of Mining Education. ge og ee T good knowledge of Mechanical Rig? REGINRER, qin Commercial] Experi: | Write “seating age, experience and salary contract. — 
neer ne ‘ool =Tra ¥ J y requi 
omer anbecte seliennn 467 By Order of the Board, capital of about £1000, to {8ke up ACTIVE ENGAGE | £1489 The Engineer Oftice 14804" 
L. A. P. WARNER MENT in a Merchant Tool Business in the et CLT RI 
TO ENGINEERS AND OTHERS. General Ma any y. | Address, 433, The Engineer Office, IG DRAUGHTSMAN. aenly Competent 
he Met li ] B Dock Office, Liverpool, 5S and TOOL DRAUGHTSMAN for Muacicut glG 
eMe ropo itan Asy ums Board | 8th July. 1920. 363 RE QUIRED te SERVICES of COMMERCIAL Shop Re-designing and Arranging “Gut a 
invite TENDERS for INSTALLATION of | RA ELLE able to Secure Orders for Mixing | facture~-Addreas full particulars. experience, age 
LOW-PRESSURE STEAM HEATING APPARATUS, Machines for all classes of Diy Powders and General | *!ary, &c.. in conftdence. to 447. The Engineer’ 
Funes, SW. 6. ir ssmraaer vin unread | Pyegineering Dranghtsman Re- a a he au ot cape ta 
specification prepared by : paper Mins CES QUIRED at the Electricity partment, | Office. en 1" UNIOR DRAUGHTSMAN, Preferably | 
M1. Mech. E.. ean. Ad Chie? The oo Hammeremith Borough Council, 85, Fulham Palace- J in Aerial Ropeways, Cranes or sin iat Plencea 
specification and form of Tender may be inspected at | 704, . Knowledge of Lay-out of Generating Say St men's by Important Firm of Engineers and | State full particulars of expérience, age, sulary. VO™: 
the office of the Board, Embankment, E.C. 4, on and Plant desirable. Contractors in India. the SERVICES of a young | Address, 442, The Engineer Office. Mary, &o— 
after 10 a.m. on Wednesday, 14th July. 1920, and the Salary, £427 per annum, inclusive of all bonuses ENGINEER, experienced in Waterwork fiz 
dtawing, specification and form of ‘Tender can then_be Applications, in candidates’ own handwriting, Mtheria®: and Appliances, Preference given to single UNIOR DRAUGHTSMAN REQUIRED 
man with public school education. Three years’ agree-| eJ neering Works, 60 miles from rey Taal. 


bing g full particulars of age, qualifications, experi- 
cE 


obtained v ered 
tain upon payment of a deposit of £1. be: daliv i aoe ENGINE ane 


ment. Rupees 600, 650 and 700 per mensem. Passage 





experience and salary required.—Apply by letter only 



































e 
amount of the deposit will be returned only after the &o., to , 
t of a bona fide Tender sent in accordance with MAN: AGER, 85, —_— Palace-road, W. 6, not later} out and home.—Write, No. 54, ¢.o. Dawson’s, | to eare of Charles pater ds 
the instructions on the form of Tender, and after the | ‘242 Friday, 25rd_July 470__ | 121, Cannon‘street, E.C. 4. 512 4 Budge-row, London, it _. 
specification and the drawing have been returned. 4264 
dentnders. addressed as noted on the form. must be oe ——— t WANTED for uate | OCOMOTIVE DRAUGHTSMAN se 
ivered a office of the Board not lat h actory in Kent; must have experie i SMAN WAN 
2.30 p.m. on Monday, 26th Juiy, 1920. ae SITUATIONS OPEN the Erection and Running of een Power Pent | West England, thoroughly co mpetent.. Di 
BY Order, Heavy Mill Machinery and D.C, Electric Plant ; | age. experience, and wages required. —Adidress “oe 
DUNCOMBE’ MANN, WANTED for a Group of Collieries in South Wales, technical education desirable—Apply by _ letter, | The Engineer Office. Sta” 
418 Clerk to the Board. a first-class SUPERINTENDING ELECTRICAL | Stating age and salary required and siving full par ——wtine 
and MECHANICAL ENGINEER. Applicant pnust — FD ps —— yon moe on . 47 > The Engineer NE. or pore. DRAUGHTSMEN or DE SIGNING 
: ~~ . ‘ e competen 0 upervise wer le monials canno return 472 A Ps ( odode 
T ottenham District Council. Station Overhead Lines aad Electrical Installations. CRIS. Cee ga = = - and dan Furnace Spesigns: WANTED by ‘ton re 
MANUFACTURERS OF Address, with copies only of testimonials, stating Se oe ENGINEERS WANTED for London Power North of England. =) a ae Z. F., 757, care Deacon : 
34 \) Station, age about 30; must of good educa- | Leadenhall-street, E.« 315 * 


STONEBREARERS with SCREENING APPARATUS. | salary required, 343, The Engineer Office. 


The Tottenham District Council invite TENDERS 
for the SUPPLY and DELIVERY at their Sepize Wy are. REPRESENTATIVE for Yorkshire, for 
Ix Sale of Engineers’ Machine Tools. State con- 





Depot. Clyde-road, Tottenham, N.15, of a 
STONEBREAKER, with Screening Tiaetamees nection, experience and_ qualifications.—Address, 
Further particulars may be obtained from Captain | 326, The Engineer Office. 264 





z= F. Hall, Tort 9 = to Jed Council, 

‘own all, ‘ottenham, N.15. Sea Tenders, 

endorsed ‘‘ Tender for Stonebreaker,’’ must be A o se going xtensive Collieries, Iron- 
delivered to me on or before Noon on Tuesday, July GHIEF ENGINEER tee The DF aye o ee yg 





the 20th, 1920. 
REGINALD C. GRAVES, LL. Control of the i Workshops, the Supervision 0 : 
Clerk and Solicitor of the a the Drawing Office, and of the plant at the various 
Town Hall, works and collieries. The successful candidate will be 
Tottenham, N. 15, required to prepare schemes of Extensions and 
July 9th, 1920. 395 Renovations, and must have had technical training 
—. | and practical experience Of the highest order.— 


Address, giving full particulars of qualifications and 
experience, aud stating age and salary required, 413, 
The Engineer Office. 413 a 





Overhead Railway. 





Liverpool 


SECOND-HAND RAILS FOR SALE. 
TENDERS are INVITED for the PURCHASE of SSISTANT ENGINEER for London Office RE- 
approximately 100 Tons SECOND-HAND ‘ eemnaes QUIRED IMMEDIATELY; _young man with 
some Electrical training 


eneral mechanical and 
-one with Commercial Experience. pre- 
—Address, 478, The Engineer Office. 


FLANGED RAILS (60 lb. per yard when new) 
Particulars and corms of Teuder may be obtained essential ; 
on_application to 31, James-street, Liverpool. ferred. 


: —, properly SE = and ad 

mus receiv y July 30t 1920. aT 

as The Directors do not bind themselves to accept the Pay nn yh meng ameades saa Maecenas 
ighest or any Tender. E. J. NEACHEI Works, and who is competent to supervise the work of 

ee > Trades Departments ; experiehee in Drawing- office and 


_.31, James-street, Liverpool. General Manager. | Shops essential; preferably somé experience in the 








Messrs. 


tion and have had full mechanical shop training ; 
previous experience in power station work not 
essential.— Address, giving full particulars, 467, The 
Engineer Office. 467 A 









Quart DRAUGHTSMAN REQU TIRED us A S18 
TANT to CHIEF DESIGNER in Co: 
8, Seatheaiae { must have had « 





OLE REPRESENTATIVE REQUIRED by _ High- 
class firm of Machine Tool Makers, for London 

and district ; on commission basis only.—Address, 

396, The Engineer Office. 396 A 


d nygh REPRESENTATIVES REQUIRED for North 
of England and Midlands respectively, by White 
Metal Manufacturer; should have some travelling 
experience and be Engineers by profession.—Address, 
giving age, experience and salary required, to oo 
The Engineer Office. P156 

SS ae Ye “ee Box No. 5554 as 


to the many APPLICAN and 
hforai aa “that the POSITION HAS BEEN FIL LED. 
420 











YECHNICAL ASSISTANT REQUIRED in a 
Research Department, to Elaborate Flow- 
sheets of Processes, Plot Graphs and assist in the 


Design of Laboratory Apparatus; some Drawing- 
office Experiencé and sound knowledge of Chemistry 
required ; good opportunity for Engineering Graduate. 
Salary £250.—Address, 380, The ee Office. 

380 A 





Yous MECH. ENGINEER REQD. for = 
broad ; single, under 30, well-educated, fully 
qualified man ; comm. sal. Rs. 500/600 p.m.—Apply 
LAURIE and CO., Employment Specialists, 23; 
Basinghall-street, E.C. No preliminary fee. 510 a 





| — of Costing and Estimating. Commencing salary 
pee annum.—Apply for application form to 
Borough of Ryde. 
eT ee vor BOROUGH 


bs “ENGINEER.” c.0. secretary, J. 8. Fry 
| and Sons, Ltd., Bristol. P1533 «a 
APPLICATIONS fa tx ITED for the POST of a i i 
whole-time BOROUGH SURVEYOR, at a salary a| 2 SA ta noeneg g  e BN os Eg 
£350 a year, net to be increased for three yeats, with | by Bagel at led, i f Sireil Rev. ti Stious Ww x 
Supervision of all Water Mains and Works within the a Mace "Production. ead Comm ele Knowledge 
Borough and the Mains up to, but not including the | ang Experience also essential. Fullest particulars in 
Venturi Meter at Ashey, and that he be required to | é neaines io Poe 403, The E spol ee 
provide a sidelity guarantee to the satisfaction of the | “ A P . ne 403 A 
Council. om 
The person appointed will be required to reside in 


SSISTANT to GENERAL MANAGER REQUIRED, 





RODUCTION MANAGER REQUIRED for Go- 


the Borough. ahead company in the Engineering trade ; must 
Applications, stating age and experience, accom-| pe experienced in ‘Manufacturing Small Metai Parts 
first- 


in very large quantities on Mass Production ; 
class organiser with modern experience and thorough 
Engineering Training essential. Details of qualifica- 
eations, &c.—Address, 404, The Engineer Office. 

40. 


panied by copies of not more than three recent testi- 
monials, to be sent to me marked outside ‘‘ Borough 
Surveyor,’’ on or before the 2nd day of August, 1920. 

Applicants should state when they would be able 


to take up the duties if appointed. 4A 











Canvassing, either directly or indirectly, will dis- 
qualify. On Ee eee ee SSISTANT TELEGRAPH SUPERINTENDENT 
. CHAS. G. VINCENT, : f ED for Railway in Cuba; must be 
Town Clerk. Crcagtiie aomeuel with Telegraph and Telephone 
Town ae Ryde, L.W., Lines and Instruments, competent to handle men and 
14th July. 1920. 498 to Take Charge from time to time ; good knowledge of 
ae 3 — — oe x. er’ "ots. to 
qualifications.—Wr: . ickers 
(ity of Bradford. and Co.. Ltd, 6, Nicholas-lane, E.C. 4. 422 4 
The Hea Ith Committ. Invite, APPLICATIONS fe 
Jommittee invite or LECTRIC. ENGINEER, with Good Practical 
the APPOINTMENT of a SMOKE INSPECTOR. eee: ae who has specialised in Indus< 
Applicants should have a sound knowledge of the | trial Control, particularly Automatic Devices, includ- 
Construction of #urnaces and all other Appliances. | ing Contactor &c. Must be energetic, tactful, 
Méchanical and otherwise, used for the raising of| and have plenty re, i chisatine, Write, giving age, 
Steam and the Proper Combustion of Fuel. training, experience, and ry required.—Address, 
Commencing salary £250, rising £20 per annum on | 179, The Engineer Office. 170 «A 





approved service to a maximum of £375, plus war 
bonus of £85 16s. andan allowance in lieu of uniform. 
Applications, in candidates’ own handwriting, 
stating age, previous experience, together with copies 
of not more than three recent testimonials, should be 
sent to the undersigned not later than 22nd July, 1920. 
JOHN J. BUCHAN, 
Medical Officer of eer’ 


NGINEER WANTED for a Large Manufacturing 
Concern in a country wee - Scotland ; 
energetic Engineer Take 1 Charge; must have 
factory experience and aaaaened to handlirfg men ; 
also good knowledge of Electrical and Steam Pisnt, 
Good wages paid to first-class mans toe stating 
experience and fall particulars, to Box 3: bertso: 
and Scott, 21, Hanover-street, Edinburgh.” 419 a 
aes REQUIRED with Mechanical and 
Electrical Knowledge, shop and office and selling 
experience for small company in London district, 
manufacturing Steam Specialities; an opening for a 
well-educated, energetic young man to create for 
himself a permanent good position by developing the 


Town Hall, Bradford. 


(jounty | Borough of Warrington. 
ECTRICITY DEPARTMENT 
APPLICATIONS CB ITED for the APPOINT- 


MENT of a DRAU 
Applicants must be experienced DRAUGHTSMEN 








and have knowledge of thé Lay-out of a Generating t 

Station. business.—Address applications, stating experience, 

Application to be made on form obtainable from | age and salary required, to 500, The ones” > wes 
A 





F. V. L. Mathias, Borough Electrical and Tram- 

ways 4Engineer, Electricity Works, Warrington, which 

is to be returned not later than July 31st, 1920, 
Salary, inclusive of bonus, at the rate of £300 per 


annum. 
A. T. HALLAWAY, 
Town ‘Cle 3 
41 


Mr. 
NGINEER SALESMAN (32-34), British Preferred, 

for Securing and Handling Contracts for old- 
established English and Continental business, and 
with view to taking Continental management ater. 
Qualifications : Fluent French and Spanish or Italian, 
expert correspondent, office organiser and commercial 


Warri ° 
arrington experience selling Heavy Pulverising Mills to 








_ Town Hall, I mg 
: Cement and other Industries advantageous. Only 
roydon Mental Hospital. high-grade men need apply. State education, experi- 
UPPER WARLINGHAM, SURREY. ence, salary. when. free, &c.—Address, 428, The 
FITTER WANTED for the Maintenance and Repair | 22sineer Office. 428 A 
Work of the Steam Plant of a large Institution. Must 
i OUNDRY to Take 


F MeBAGER REQUIRED 
Chargé of, and be r e to ti 

of Main Jobbing, Machine and Plate Moulding and 
Gunmetal Foundries; thesé are separate foundries. 
Applicant must have had experience in Loam, Dry 
and Green Sand Work, and be thoroughly conversant 
coutd be taken up, if appointed, with copies of two | with all the ere and up- oe mechanical appli- 


recent testimonials. 476 ances for quick ai Applica. 
tion will only Peo entertained from those Pr 4 Tave 


held a similar position Apply, with on particulars 
of experience and salary requi to W. H. ALLEN, 


be experienced with High-speed Belliss Engines, 
Lancashire Boilers, Steam Mains, Laundry Machinery, 
&c. Wages £4 10s. 1d. per week of 47 hours.—Apply 
to the MEDICAL SUPERINTENDENT, stating age. 
experience, whether married or single, also if any 
Electrical Knowledge, and the earliest date duties 














: = Cr : 
Hendon Urban District Council. | of experience a Eun” mer gieincernie “Wor 
APPOINTMENT OF ENGINEERING Bedford. * Pospcsan cme 

The above Council iavite a APPLICATIONS for the G i 
APPOINTMENT of an ENGINEERING ASSISTANT H*235, ee ey ey yee 


of Laying-out Scheme and Taking Charge of Work. 
State age, gelaty and experience.—Address, 474, The 
Engineer Office 47 


RONFOUNDRY WORKS MANAGER ge 
for new Foundry near London, used to tings 
up to 5 tons, output 30 tons per week. bey y= 
giving full particulars of experience and salary" re re- 
A 


in the Engineer and Surveyor’s Department. Appli 
cants must be fully qualified Engineers, with good 
experience in the Design and Construction of Municipal 
Engineering Works. 

Commencing salary 
war bonus), rising by annual increments of £25 
£500 per annum. 

Applicants must not be more than 30 years of age. 


4A 





£350 per annum a of 
to 





In cases where applicants have served in H.M. Forces | quired, 286, Tne Engineer Office. 

and who = +4 = maximum ase. a —— of 

serv w rees W > ‘allowed as an 

Maskonm OCOMOTIVE SUPERINTENDENT REQUIRED 
Applications, on forms to be supplied for the for short Railway in South America; fluent 

purpose, accompanied by copies of not more than | Spanish necéssary.—Write, giving age and fall 

three testimonials and service record, and endorsed | Particulars, with copies of estimonials, to : ee 


c.o. Street’s, 30, Cornhill 


Fagen ig Dewar ENGINEER to Supérvise Erection 
of Plant, improve present processes and ibe 
new ideas, in and Copper, Manufactory 

between 28 and 35; must have beg s and practical 
training; sterting salary about péermenent 
position. —Address, 502,.Thé Engineer otal 502.4 


** Engineering Assistant,’’ to reach the undersigned 
not later than Saturday, the 24th instant. 
Canvassing directly or indirectly be 
quglification. 
Dated this 8th day of July, i5 
HENRY HoMPat RIS, 





will a dis- 


SSISTANT BUYER WANTED for Public Works 
Contractor’s office; must be experienced. 
particulars and stating salary 


Write, giving full 
required Box 401, c.o. Dawson’ 8, 17, Craven-street, 
Strand, W.C. 2. 494 4 





ANTED, FOUR Good Capable DRAUGHTSMEN 
for Iron and Steel Works Pract tice; required 
for North-East Coast; £6 to £6 5s. per week. State 
age and experience.— Address, 501, ‘Ihe Engineer Office. 
501 A 





SSISTANT MARINE ENGINE DRAUGHTSMAN 
WANTED for the Far East, with reliable experi- 
— in Engines and Auxiliaries ned with some 
gnised firm of Marine Engine Builders or Ship- 
builders. —Address, with full particulars as to age, 
experience and approximate salary required, 452, 
The Engineer Office. 452 a 


Co Manchester REOUIR ENGINEERING _FIRM in 
Manchester RE BOTs E TWO cr THREE First- 
AUGHTSME must h id 
practical ary (uooreticn! training. 
and all particulars,— Address, 469, The Engineer Office. 
469 a 








TRUCTURAL STEELWORK. — Capable 
\ DRAUGHTSMAN REQUIRED in Construc- 
tional Engineer’s Office; accustomed to Detailing 
Roofti General Steelwork for Factory Buildings, 
nts should state age and salary required 
particulars of experience.—Address, 
409, The Engineer O 9 A 


mete gat Accustomed to bo Detailing. Fieret- 
g and Conveying Work.—State full p: 

and pb to ROBERT DEMPSTER tad ‘SONS. 

Ltd., Rosé Mount Ironworks, Elland, Yorks, 124 4 


Office. 








RAUGHTSMAN, Geod MECHANICAL, WANTED 
fot Factory Plant Lay-outs.— Write, stating age, 
date can commence. 






tical atid theoretical training. State age 
and all pattieulars.—Address, 468, The 


purewan 








y ANTED, ASSISTANT FOUNDRY FOREMAN, 
for small Repetition Work——Address, 484, The 
Engineer Office, 484 A 
oundry, 


Wiest 3 FORERAS for Small Cast Iron F 
bg End of Glasgow ; castings up to 40 wt: 
be steady and reliable man, good organiser 
ry understand the og A of Metals. 
State tea Og age, wages expected. 
dress, DRY.” “ 


Wm. Porteous 4 
Advertising abe Glasgow. P1301 res 





ANTED IMMEDIATELY, an Experienced FOUN 
DRY FOR mange oy must have held a similar 
position previously, be active, sober and thoroughly 


thle to direct and control about 50 men. including 
fettlers, &c.; one having a govd all-round experience 
of. Plate Moulding. Cylinder Work and General 


Jobbing, with experience in Piecework preferred. — 
Give full detailed information of previous situations 
experience, age and wages required, to SAMU ELSON 
and €CO., Etd., Banbury. a A 
} gr ne WANTED for Works in Kent. to Take 

Charge of Erection of Foundations and Buildings 
for Heavy Machinery. Applications should state age, 
pats: required and particulars of previous experience, 

ddress, 473, The Engineer. Office. 473 4 

by Motor Manufacturers, 
oO 


Warne 
RATORS, able to Set wn Work on 


Gridley Single-spindle Avutomatics.—Address, giving 
ua and wages expected, 437, The en 
437 a7 A 


WAnrep by Motor Manufacturers, SETTERS, 

high-class work on Gridley Siigie 
spindle Autoriatics —Address, giving full particulars 
and wages expected, 438, The Engineer Office. 438 4 








First-class 





ANTED, ERECTORS, to Fix Electric and Belt 
Y Power Lifts.—Apply. HOLT and WILLETTS, 
Cradley Heath. 342 4 








(Engineers), PERMANENCY 
J. — 2a 
A 


le MAN -—~Apply, P. 
Dior vate E.O, 1. 


RUTQRERESPER 2 BA QUIEED for Engineering 
Works to Take Charge; must be experienced in 
pet -to-date met ae Stock Control and successfull: 
sinvitar position. State full particulars of experi- 
oe age, salary required and when at liberty— 
Address, 445, The Engineer Office. 44d a 


——) 


neering Factory 








Waray fa # General oon 

abroad Sa & CLERK, capable 

of Preparing’ &e., aad conversant with 

modern faetory cand a knowledge of Spanish is 

o vable.—Applicants should write, stating age, 
married of lé and salary tfequired, to 

c Pc. a o. Street’s, 30, Cornhill, London, = 

416A 





WANTED for Engi- 
must be men of 
previous 


STIMATING CLERKS (TWO) 
neering Firm in N.W. London ; 
practical experience.—Address, stating age, 























Mechanical ge Fs experience in Traction Motor 
Controllers and Apparatus an advantage. SENIORS 
UNIORS also REQUIRED, with experience in 


and 

Heavy Traction Motors.—Apply, giving age, experi- 
ence en rere Fequired, to Chief Draughtsman, E 
Powtan. H ELECTRIC CO., Ltd., Dick, Kerr De a 





RAUGHTSMEN WANTED.—SECTION ae 
and SENIORS REQUIRED for Jig and Tool 
Work.— Apply; stating age, experience and pelary 
required, to the Chief Draaghtsman, ENGL 
ELECTRIC CO., Ltd., Dick, Kert Works, Preston, 
A 





| Dot cage! (SEVERAL) REQUIRED IMME- 

TE ; must be experienced in the E¢ono- 
mical Design of Steel-framed Structures ; permanency 
to fully qualified men.—Apply, stating age, experi- 


ence and salaty required, to bour Department, 
BOULTON and I PAU! . Ltd. ‘Norwich. 444. A 

RAUGHTSMAN, with Experience is; ‘Orane. 

pemiowsy or Ropeway Wor state 


k.-—-Please 
superne 8 salaty required to Chief Draughtsman, 
° TEND ERSON and | co., ,, Aberdeen. 489 A 


lage os CARRIAGE and WAGON 
TSMAN, age 25-30, Biomed for 
important Une Railway ; A 
eS ences and det 
e.0. treet’s, 


salary age £450. 
"DEAU EH ane Boman, 











Clerk to the eur 
Town Halli, Hendot, N.W. 








Na og salary and earliest Engineer 
to Chiet Draughtenian, tain Drawing sikes; ies — and salary required, 330, The —_ 
UG HISMAN, JUNIOR, with Mechanical Ex- 
berience, REGUIRED for London office; know- SITUATIONS WANTED 
ledgé “ot Honiage afid Structural Work an advantage. 
—Write fully, stating age, qualifications, salary and 
when able to commence, 497, The Engineet Office. REALLY REUABLE AGENCY, from 1 which 
ax : ee GH AN” for any 
RAUGHTSMAN, JUNIOR. With Experience of | {oh in “the. Cg ge “to all 
I a ee a, Motors, feed ‘on sal eo If you are interested, WRITE ME.— 
edutived. sation. She. Tan Bantune Oak ; ary | A TUVAN HARRINGTON, Introduction Agent, 
required —“Address, $76, The Engineer Office. 376 4 | 67, Kastenatie-street, London, W. 1. Telephone 
RAUGHTSMAN REQUIRED, with Experience in Ne. Mussgm 9358. "Where ithe re 
motives and Rolling Stock.—Write, giving come from. ws 
fullest det details of experience, qualifications and salary 
roawsred., Box 787, Eason’s Advertising Agency, ? oa 
Dublin 477 A 8 ASSISTANT MANAGER OR ee. =. 
oor ST.—ENGINEER 5 ” 
RAUGHTSMEN WANTED, Experienced in Rotary A shoxstaie a cons feral experience, il 
; ame ge and Meese ” Ww one vag ie years as works foreman, 3 years office work ; used to 
o competent men, and satisfactory, trav rhe York-road, 
ER 2 er ony pg to will be aliowel, = Apply. R. management, reliable. SNOAD. 36, P1578 & 
HOE and CO., Ltd., 109 Borough-road, 8.E. 4 2 ieiewne< 
im . S WORKS MANAGER... OR ASSISTANT— 
D™*A nn WANTED.—SECTION LEADER, Advertiser (40), A.M.I. Mech. E., WANTS * 
and JUNIORS, accustomed to GAGEMENT; fine car or r ine work, specials 
designing processes, tools and jigs; experienced 


hases high-class engineering, mass production 
f Bana systematiser and tactful disciplin- 





a mpeg FY 4 

arian; 2' ears’ executive experience, 6 years #8 

manager. 20 dddtess, Pi540, The Engineer Office 10 7 
Stores, &¢.» 


UYER, Experienced Engineers’ 
to busy department and staff control, 


DESIRES POSITION with firm of motor enzineers ; 
Engineer 








excellent. credetitials.—Address, P1573, The Ene 
Office. P1573 B 
UYER to Manufacturing Engineers, Used to Con- 
B srecting for all ee materials upon 4 laree 
scale, will, in a few wee! be at LIBERTY for at 
APPOINTMENT in Lankan. —Address, P1576, : e 
Engineer Office. ee 76 he 
pUYER (86), ‘Trained and Capable, ~ REQU a 
HESPONSIBLE POST ; ce hig. - 
testimonials from technical college training, 11908), x. 
$ rience—apprentices: 
saute, nial ore ng ezigineers, buyer and 


engineers, assistant to co! 

pee mer om superintendent in sircfaft and seolor - 

construction, ry tong training in shops. Jee 

estimating, tities, progress and gare. 
Address, P1527, ‘he Engineer Office. _ Pib be? BS 


Continued on next page 
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The Development of Locomotive 
Valve Gear. 
No. III.* 
By JAMES DUNLOP. 


In 1821 George Stephenson founded at Newcastle 
the well-known firm of Robert Stephenson and 
Co., locomotive builders, whose works have since 
been removed to Darlington. The locomotives built 
at that time for the colliery railways in the district 


NV 














“ “THe Enoiwecr” 5 


FIG. 18—-LOCOMOTION No.1, 1825 


were all of the Killingworth type, with the Woods 
intermittent-motion reversing gear. The works 
manager was Timothy Hackworth, who commenced 
his locomotive experience on the first Hedley loco- 
motive, ‘‘ Puffing Billy,” built for the Wylam Colliery 
Railway in 1812. This was a grasshopper beam engine 


driving two cranks set at right angles on a pinion | 


shaft which was geared to two driving axles. The 
valves were operated by the simple plug rod and 
tappet lever gear, and although it was a geared engine 
with a steam distribution equivalent to that of the 
box and tumbler gear, it gave comparatively little 
trouble in operation, the excessive preadmission 
effects being all taken up in the crank shaft without 
materially affecting the gear. The boiler was of the 
‘return’ circular flue type, invented and used by 
Richard Trevithick for all his portable and locomotive 
engines. 


wards. 

When, in 1825, “‘ Locomotion,’ No. 1, Stockton 
and Darlington Railway, was built by Messrs. Stephen- 
son, this practice influenced the construction of that 
engine with grasshopper parallel motions instead of 
sliding guides for the piston-rod crossheads, all pre- 
vious engines built by Messrs. Stephenson having had 
sliding guides. 


Station. 


The boiler is of the “Cornish” straight-through | 
circular flue type invented and used by Richard | 


Trévithick for stationary purposes, and is supported 


by brackets rigidly fixe 


circumstance being an obvious recognition of the 
futility of using springs for driving axles operated 
by vertically moving connecting-rods. 

The cylinders, placed vertically on top of the boiler, 
have their pistons connected, to separate driving 
axles by return connecting-rods, the grank pins of 
the separate axles being maintained, at right angles 
by the return cranks and coupling-rods shown. The 
slide valve chests are of circ form with flat disc 
covers, and the valves are operated through rocking 
shafts, levers on which are fitted into slotted cross- 
heads on the valve spindles. 

This engine was run under steam in the exhibition 
held in the North-road Engine Works, Darlington, in 





* No. I. appeared June 18th, No. II. July 2nd. 


Grasshopper motions and return flue | 
boilers coloured Hackworth’s practice ever after- | 


Another feature in the construction | 
of this engine that is believed to be due to the influente | 
of Hackworth is a special application of the Robertson | 
loose excentric reversing gear. The engine, an illus- | 
tration of which is given by Fig. 18, is still in existence, | 
and is preserved as a monument at Darlington Railway | 


to the axle-boxes. The |” 
engine has neither framing nor springs, this latter | - 


celebration of the Railway. Jubilee in 1875. Unfor- 
tunately, when it, was afterwards placed on a stal 


as a, monument, a serious blunder was in its 
re-erection, and for more than forty years it has been 
so coupled up that it would be impossible to run under 


steam, The illustration was prepared from a photo- 
graph of the engine as it now stands, On examination 
of the drawing the writer of these notes eame to the 
conclusion there was something peculiar about the 
arrangement of the valve gear, and communicated 
with. Messrs. Stephenson, the builders, and also. with 
Mr, C. Baister, divisional locomotive superintendent 
of the North-Eastern Railway. As a result he is able 
to give the following description of the valve gear as 
it now stands on the engine. 

The valves of both cylinders are operated by one 
excentric, which is loose on the front driving axle 
and is placed on that axle between the wheel and 
the axle-box on the left-hand side of the engine. The 
excentric has a semi-circular flange which makes 
contact with a sector block fixed on the wheel, the 
length of the sector block being such that it includes 
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an angle of about 38 deg. This clearly demonstrates 
that ‘‘ Locomotion ” is the first locomotive in which 
it is definitely known that lap and lead were used, 
the included angle of the sector block representing an 
angular advance of 19 deg. for both directions of 
running. 

The excentric rod is provided at its upper end with 
| a gab which engages with a pin on the lever at the end 
of the rocking shaft through which the valve of the 
| front cylinder is operated. On the hind side of the 
| excentric strap a pin is fixed, and a rod jointed to 
| that pin operates the bell-crank lever shown in front 
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| FIG. 20—VALVE GEAR OF LOCOMOTION Wo. 1 


| of the hind driving wheel. A vertical rod: from the 
| bell-erank lever is provided at its upper end with a 
gab which engages with a pin on the lever at the end 
of the rocking shaft, through which the valve of the 
hind. cylinder is operated. To maintain engagement 
between the gabs and pins, sliding,locks or keepers 
are -provided to close the open sides of the gabs. 
The levers at the ends of the rocking shafts are formed 
with handles, so that when disengaged from the gab 
rods these levers may: be moved by hand to admit 
steam to the top or bottom sides of the pistons, 





according to the direction in which it is desired to 
run the engine. Although the arrangement of the 
handle levers and the gab rods with their keepers 
is. such that only one valve can be moved at a time, 
it. is.a great improvement on the Woods intermittent 
' gear, and, being close-coupled throughout, the parts 
are not subject to such heavy shocks or wear. ©. 

It may be noticed that the rod operating the 
bell-crank lever is to all intents and purposes hori- 
zontal, while the excentric-rod makes an angle of 
about 16 deg. with the centre line of the front cylinder. 
These rods are thus timed as if they were connected 
to separate excentrics set 74 deg. apart. As the cranks 
are maintained at 90 deg. apart it would at first sight 
appear that on this account the valve gear is unwork- 
able, but the angular advance being 19 deg., all of 
which is available for lap and lead on the valve of the 
front cylinder, there is still 3 deg. of lead available for 
the valve of the hind cylinder. The hind valve must 
therefore be without lap. That, however, is not the 
peculiarity of the valve gear to which the writer 
previously referred. - It is the present position of the 


O O 


Swain Sc 


FIG. 19—ROYAL GEORGE, 1827, AS REBUILT 


bell-crank lever that constitutes the peculiarity. 
Very little consideration of the relative positions of 
the parts is required to make clearly evident the fact 
that the) horizontal. arm ofthe bell-crank lever, 
instead of pointing backward, should point forward, 
otherwise the distribution of the steam in the hind 
cylinder would be opposed to that in the front cylin- 
der. With that correction made in the position of the 
bell-crank lever it is evident that with equal lap and 
lead for the valves the distribution would still be 
defective for the hind cylinder. 

The state of the engine previous to being prepared 
for exhibition in 1875 is not known, but it is quite 
probable the excentric strap and rods were missing, 
so that the valve gear had to be reproduced by some- 
one more or less acquainted with odd forms of valve 
gear. The writer has to suggest that the original form 
of the valve gear was that illustrated by Fig. 20, 
which shows the correct position of the bell-crank 
lever, and also the correct position of the pin for 
driving that lever, so that equal lap and lead may be 
used on both valves. In any case, it is clearly evident 
that Timothy Hackworth, or someone else in the 
employ of Messrs. Stephenson,in 1824, was the first 
to use one excentric for the operation of two slide 
valves distributing steam to two pistons connected 
to cranks set at right angles. 

In 1827, Timothy Hackworth, whoyhad in the 
meantime been appointed locomotive superintendent 
of the Stockton and Darlington Railway, made another 
application of grasshopper parallel motions snd 
Robertson loose excentric reversing gear, the latter 
introducing a distinct novelty in locomotive practice. 

One of the first engines supplied to that railway 
was a four-cylinder engine built by Wilson, of New- 
castle, which was remarkable in a” historical sense 
as hela Ste first in which the’ pistons of two cylinders 
were directly connected to cranks fixed at right angles 
on one axle. The boiler of this engine exploded, and 
Hackworth, when rebuilding the engine, built it as a 
two-cylinder engine with six-coupled wheels, this 
being the first application of six rod-coupled wheels in 
locomotive practice. 

The engine as rebuilt is illustrated by Fig. 19, and 
was named the “ Royal George.” Through some 
strange obsession, Zerah Colburn, in Locomotive 
Engineering, states :—‘‘ The ‘ Royal George” had 
@ cistern into which a portion of the exhaust 
steam could be turned to heat the feed water ; 
it had short-stroke force pumps worked by excentrics, 
adjustable springs, instead of weights, upon the safety 
valves, and a single-lever reversing gear. Most, if 
not all, of these features were novelties first intro- 
duced in this engine.” From the illustration of the 
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engine it will be seen that no cistern or water-heating 
connection from the exhaust pipe is indicated. The 
feed pumps were worked by the grasshopper parallel 
motions and delivered into the boiler direct through 
the clack box. There was one deadweight safety 
valve, the spring-loaded safety valve at the front 
of the boiler being an obviously later date construc- 
tion, and in any case not novel in view of the fact 
that the safety valves of the Blenkinsop rack rail 
locomotive were spring loaded. The reversing gear 
is clearly indicated with four handles necessary for 
its manipulation. The novel feature of the valve 
gear, of which Colburn makes no mention what- 
ever, was the supplementary shaft on top of the 
boiler. This shaft was driven by cranks and connect- 
ing-rods from the grasshopper parallel motions, and 
carried two loose excentrics with gab excentric-rods 
for operating the valve levers. The excentric-rods 
and the valve levers had handles formed on them end 
the excentrics were driven by sector blocks of suitable 
length fixed on the shaft. As the main connecting- 
rods were jointed to crank pins set at right angles 
on the driving axle, the cranks on the supplementary 
shaft were also necessarily set at right angles, but 
owing to their connecting-rods describing an arc of 
a circle at their driven ends. while the main connecting- 
rods were guided in a straight line, these cranks were 
only able to turn their “centres” easily when a 
certain amount of clearance was provided in their 
connecting-rod bushes. 

The boiler of the “ Royal George” was of the 

“return” circular flue type invented and used by 
Richard Trevithick for all his portable and locomotive 
engines, and consequently provided a greater extent 
of heating surface in proportion to its external 
dimensions as compared with that provided by the 
boiler of ‘‘ Locomotion.” In fact, while the cylinder 
capacity was only 16 per cent. greater, the heating 
surface of the “‘ Royal George” was about 200 per 
cent. greater than that of ‘‘ Locomotion,” and it is 
not surprising to learn that the cost of haulage by 
the ‘“‘ Royal George” was remarkably less than by 
** Locomotion.” 
Both engines had the exhaust blast, “‘ Locomotion ” 
in the form of two upturned nozzles, one on either 
side of the chimney, the “ Royal George” in the form 
of @ single upturned nozzle in the centre of the 
chimney. 

The driving axle of the “ Royal George” was 
without springs, but the coupled axles were provided 
with springs, one on each side of the engine over 
two axle-boxes, and in this provision is indicated a 
recognition of the necessity for compensated move- 
ment over a rough track. As this engine was the 
first of its type, it was also the first to distribute the 
loads on two coupled axles equally on the rails. 








Sulphur Mining in Sicily. 


In the following article an account is given of the 
methods followed in the mining of sulphur in Sicily, 
and particular stress is laid on the primitive methods 
still largely employed. There is no direction in this 
industry that does not offer opportunities to the 
engineer. Whether or not his attention would be 
appreciated in an industry which has followed its 
own way for 700 or 800 years we do not pretend to say. 





HISTORICAL. 


The mining of sulphur in Sicily seems to have been 
started in the twelfth century, soon after the invention 
of gunpowder, which caused the element to be sought 
after; but it was not until 1746, when sulphuric acid 
was first made on a commercial scale in Great Britain 
with lead chambers, that its production assumed any 
importance. For nearly a century after this time it 
was still only obtained from very shallow mines. The 
construction of roads and railways in the island, how- 
ever, enabled the industry to be developed, and output 
was gradually increased until it reached its maximum 
of about 540,000 tons of crude sulphur in 1905. Since 
then there has been a constant decline, which has 
been accentuated by war conditions, and Sicily, after 


having been by far the most important producer of |- 


this commodity, at present ranks second with an 
output about one-seventh of that of the United States 
and one-eighth of the world’s total production. One 
of the chief reasons for the poor development of the 
industry is the legal difficulties with which it has had 
to contend. When Sicily was incorporated into the 
new kingdom of Italy a number of the old Bourbon 
laws which applied to the island were allowed to 
remain in force ; among them the right of the owner 
of the surface to all the subsoil under his property. 
This law in itself need, obviously, not be a handicap, 
but the Italian succession laws, by which property 
is divided equally between all children, and the dowry 
custom, continually cause landed property to be split 
up. This law and the practice of selling the surface 
without the subsoil, and vice versd, often result in a 
sulphur deposit under a restricted area belonging to 
@ host of proprietors. A taste for litigation and an 
abundance of lawyers also tend to create complex 
situations, by which the industry suffers consider- 
ably. The difficulties due to the war, viz., deficiency 
of labour, reduced transport facilities, and the dearth 
of fuel, machinery, blasting powder, &c., accentuates 





the decrease of production which set in in 1906, partly 
as a result of accidents in some of the largest mines. 
The requirements of war industries in sulphur 
exceeded production and caused the Italian Govern- 
ment to compel mineowners to accept more reason- 
able royalties, while other laws were enacted with a 
view to furthering the development of the industry, 
especially with regard to wayleaves. The royalties— 
always paid in kind—were formerly quite excessive 
and amounted on an average to 20 per cent. of the 
erude sulphur produced ; this high percentage, com- 
bined with the low margin of profit, enabled the mine- 
owners to get actually more than the exploiters. The 
higher prices now obtainable have increased the profit 
made by the exploiters and reduced royalties have 
brought about an improvement, but there is still an 
inadequate difference between the earnings of the 
owners and exploiters. Nationalisation of the subsoil 
under which the Government would grant concessions, 
would undoubtedly bring much relief to the industry 
and would encourage the inflow of foreign capital ; 
but the owners would, of course, fight such a measure. 
It is nevertheless most necessary, because if the cost 
of production is really to be reduced even the royalties 
at present paid are too heavy and the rational working 
of large basins is impossible while the ownership of 
the subsoil is divided between many proprietors. 


COMMERCIAL. 


The selling of crude sulphur by the producers is 
under a special régime. From 1895 to 1905 a powerful 
company called the Anglo-Sicilian Sulphur Company 
was the chief purchaser of the crude sulphur pro- 
duced in the island and enjoyed practically a monopoly 
which enabled it to fix prices, but apprehension that 
the working of the Louisiana deposits would cause a 
crisis determined the winding up of the company. 
Government then stepped in and created a com- 
pulsory selling syndicate at the same time practically 
exempting the producing and refining industries from 
taxation. This syndicate, which has eliminated com- 
petition between producers, goes by the name of 
““Consorzio Obbligatorio dell’Industria Zolfifera 
Siciliana,” and is managed under the supervision of 
Government, which appoints the director-general, 
the owners and exploiters being represented in the 
committee of management. The Consorzio is simply 
a selling organisation and has nothing to do with 
production. It pays a certain portion of the price 
when the sulphur is delivered into its warehouses and 
the remainder at the end of the year according to the 
proceeds. It thus relieves the owners and exploiters 
of the work of selling their sulphur. The Anglo- 
Sicilian Sulphur Company used to pay advances to 
the producers, but as the Consorzio only pays on 
delivery, the exploiters, who had little or no capital 
of their own, suffered by the change, and when Govern- 
ment applied stringent rules limiting the employment 
of boys—who were at that time largely used to carry 
the mineral to the surface on their backs in mines 
worked without machinery—the difficulties of these 
small mines became so great that many were obliged 
to close down; in a short time the number of inde- 
pendent mines working in the island fell from 600 to 
about 350. This step was desirable at the time because, 
apart from protecting many boys from exploitation 
which was injurious to their health, it limited the 
production which was then too high, causing excessive 
stocks to accumulate at the ports. With the other 
cause previously mentioned it affords the explanation 
of the drop in output after 1906. 

The total world’s output is now in the neighbour- 
hood of 1.8 million tons per annum, and it is not 
certain whether there will be a market for such a large 
quantity when peace conditions are fully restored, 
even if an increased production of superphosphate and 
sulphate of ammonia fertilisers keeps the demand for 
sulphur from sulphuric acid manufacturers up to its 
present level, in spite of the fact that pyrites will 
again be more easily available in consequence of 
cheaper freights. In any case the price at present 
obtained for Sicilian crude sulphur will have to be 
considerably reduced when competition from the 
United States—where sulphur is mainly produced by 
the ingenious and cheap Frasch method, unfortunately 
not applicable in Sicily—begins to be felt on European 
markets owing to the inevitable decline of freights. 


PRODUCTION. 


The foregoing remarks will suffice to show that this 
industry, which is very important for the welfare of 
the island and to Italy as a whole, is in need of improve- 
ments to prevent it from decaying. There is evidence 
of the fact that the Government realises the situation, 
and it is certain that something will be done by the 
authorities to help it towards prosperity. In the 
circumstances, if the mining companies seriously 
endeavour to reduce the cost of production by all 
means at their disposal, and especially by a judicious 
use of labour-saving mechanical appliances, the 
industry will be able to prosper, taking full advantage 
of the cheapness of labour and of the proximity of the 
sulphur basin to the sea. Good profits were made 
during the war and initial capital expenditure has 
been largely written off, leaving considerable sums 
which will be available for reorganisation and for the 
installation of machinery by means of which a reduc- 
tion in the cost of production will be possible. 

There have lately been important amalgamations, 





and powerful companies with ample resources are 
now interested in the industry. The futuro need, 
therefore, not be faced with apprehension, especially 
if something is also done to improve harbour facilities 
and to ensure cheap freights from Sicily to tho 
different continental centres of distribution. 

The sulphur is taken mostly by road, but sometimes 
by narrow-gauge railways, to a railway station and 
then to the nearest of the four harbours of Catania. 
Licata, Porto Empedocle and Termini Imerese. At 
the first two places there are important sulphur 
mills and refineries, but a considerable quantity of 
sulphur is shipped as crude sulphur. The loading of 
vessels is done by primitive means, each block or 
basketful being carried on board and dropped into 
the hold by labourers, no machinery having so far 
been installed for this purpose. At Licata and Porto 
Empedocle there are even no quays; the sulphur is 
first loaded into open boats, which are then rowed to 
and moored alongside the ship lying a little way out. 
The sulphur is meanwhile filled into baskets by means 
of which it is hoisted on board and dropped into the 
holds, the baskets being used over and over again for 
one and the same boat load. 

So much for commercial conditions. As regards 
technical matters the following will give an idea of the 
methods adopted. 

Extraction is by ordinary underground mining. 
The seams of sulphur-bearing rock, up to a maximum 
thickness of 100ft., are generally inclined, and as the 
country is mountainous it is often possible to reach 
the deposit by driving level galleries or tunnels in the 
side of a hill. In most cases, however, vertical or 
inclined shafts are sunk. The maximum depth reached 
is about 1200ft., and there is a fair number of vertice! 
shafts of about 1000ft. These depths do not, however, 
indicate the maximum depths of the seams, but are 
the result of compromise between the price obtain- 
able and the higher cost of extraction and pumping 
from deep mines, the facility of obtaining capital for 
further development being also an important con- 
sideration. As a matter of fact, the sulphur basin 
has been so far very imperfectly investigated, only 
a small percentage of the area under which it is present 
having been searched. There are workings only 
where extraction is comparatively cheap, but in the 
case of properly organised companies disposing of 
sufficiently large concessions it will pay to investigate 
further areas, boring deeply where necessary to trace 
the path of seams appearing on the surface in different 
localities, but surmised to be connected to one 
another. 

EXTRACTION, 

The actual bed is a sulphur-bearing rock, the 
gangue of which is either gypsum, limestone or clay, 
in which the sulphur is intermingled in irregular 
veins. The ore or mineral, as it is termed, has to be 
smelted on the surface in furnaces, which will be men- 
tioned hereafter. The rock being of varying hard- 
ness, different methods of excavation are used. Until 
explosives were introduced the pick was the only 
tool employed and the miners are still called “ pic- 
conieri,” although this tool is almost obsolete except 
for breaking away after blasting. At present, for 
boring holes for blasting, rods of even thickness similar 
to crowbars, but with a bit end called “‘ baramine ”’ 
are largely used. The local miner does not hammer his 
bar, but uses it as a jumper. The output of mineral 
per picconiere is about 480 tons per annum. During 
the war refugees from the invaded provinces intro- 
duced the mallet, by means of which they struck a 
bar—a short one being used at the commencement 
of a hole—and also the sledge hammer, which was 
wrought by a second man, the first one holding the 
bar. These tools, however, demand a certain amount 
of skill and the local miners prefer their own method, 
in which they are proficient. For working downwards 
a rotary drill is often used with a brace and bit with 
ratchet and pawl device. Although some of the larger 
mines have introduced mechanically worked drills, 
there are still very few in operation, partly owing to 
their’ initial cost and partly on account of the large 
amount of power they consume. Purely clectrical 
drills which are economical in power have also been 
tried, but their use has been very restricted owing to 
limitations in electricity supply and because of their 
more delicate mechanism often necessitating repairs 
which cannot be carried out on the spot. Compressed 
air drills will in future be extensively employed in 
sulphur mining, especially if power in abundance can 
be made available at the mines. The rapidity with 
which these tools bore holes makes the light pneumatic 
hammer weighing 20 1b. or 30 Ib. especially suitable, 
and it is to be expected that its use will be generally 
extended, being economical even with cheap labour 
owing to the increased output per man which it 
brings about, one hammer being equivalent to five or 
six picconieri. 

The explosive used before the war was generally a 
mixture, in equal proportions, of chlorate of potassium 
and sugar, prepared by the miners themselves, and 
also dynamite. Electric shot firing has not been intro- 
duced and slow fuses are used. Instantaneous fuses 
for blasting severa] converging holes at the same time 
do not seem to have been tried, probably owing to the 
care which must be exercised in firing charges on 
account of the danger of fires in the mines. 

The mineral is hewn out after the firing of each 
charge and then carried or dropped through shoots 
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to the nearest rail track, where it is loaded on trucks 
of about 15 cwt. capacity. These trucks eventually 
come to the surface along level adits by means of 
inclined planes or vertical shafts and frequently by 
several of these modes of conveyance in succession. 
When the surface is reached the mineral is tipped out 
of the trucks and sorted, the powder being moistened 
and caked so as not to choke the smelting furnaces. 


CONVEYANCE. 


The bringing of the mineral to daylight when once 
it has been loaded on the trucks is effected by animal 
haulage along level roads whenever possible, but if 
the working faces are below the main adit inclined 
planes driven by machinery are used and electricity is 
generally adopted to drive the gear. Winding engines 
for vertical shafts are also usually electrically driven, 
but there is a small number of steam winding engines 
in operation as well as steam-driven inclined planes 
when the upper station is at the surface. Mechanical 
haulage along level tunnels is not common, mainly 
because the output of existing mines is not sufficient 
to justify the expense of wide double track roads. 
Other continuous working means of transport, such as 
belts or buckets, &c., might with advantage be adopted 
—especially those of light construction, which can be 
easily removed and installed again in different parts 
of the mine. For these appliances electric motors 
would, of course, be the most suitable form of motive 
power. The general tendency is to increase the use of 
mechanical conveyors, haulages, &c., the dearth of 
labour and the strict application of regulations govern- 
ing the employment of boys underground having made 
these necessary. As it is possible that local labour will 
find more remunerative employment outside Sicily 
it is likely that there will be a scarcity of miners, &c.; 
the use of mechanical means of transport should 
therefore become more general, especially now that 
there are indications of various small mines being 
grouped together and worked by large companies with 
adequate capital. The necessity of excavating the 
mineral more cheaply than heretofore will also make 
for more intensive working, which can only be 
obtained by a wider use of machinery. At present 
about 85 per cent. of the mineral extracted from mines 
is brought to the surface by mechanical means ; 
this high percentage, considered in conjunction with 
the fact there are over 300 mines in operation with 
only about 100 winding engines or haulages, shows 
what a large number of non-equipped mines there are 
and how small their production is, Even within this 
percentage, however, much could still be done under- 
ground by installing machinery to reduce the cost of 
labour and to speed up production. 


PumpPiInc, VENTILATION AND LIGHTING. 


Water is nearly always met with in the seams and 
has to be pumped out. It is usually evil smelling, 
containing sulphuretted hydrogen and sulphur dioxide 
in solution, and it has a corrosive effect on machinery 
and metal generally. Owing to the fact already 
explained that it is frequently possible to reach day- 
light by means of level galleries, the average head 
against which the water has to be pumped is not great, 
and on the whole the quantity which has to be dis- 
posed of is small, working out to about 9000 gallons 
per ton of mineral. Centrifugal pumps are used and 
also reciprocating pumps electrically driven and 
occasionally steam driven. 

The renewal of air is of importance in sulphur 
mines owing to the frequent presence of fire-damp and 
alsc because of the unbearable heat which is often 
encountered. As @ rule the arrangements under this 
head are very primitive, and natural ventilation kept 
up by means of openings on the surface at different 
heights, with air sollars for drifts, &c., is made to 
suffice. As, however, at different seasons of the year 
the prevailing winds come from difierent directions it 
often occurs that considerable discomfort has to be 
endured owing to insufficient ventilation, and serious 
accidents have happened on this account. Fortunately 
there are natural influences which tend to strengthen 
the air currents, viz., the fermentation of fossil rocks 
and of certain clay earths, together with the heat pro- 
duced by blasting, breathing, and lamps. Ventilation 
by means of fans is very little used, but a more liberal 
adoption of artificial ventilation would undoubtedly 
increase the productive capacity of the miners by 
improving the conditions under which they work. 

In spite of the presence of fire-damp in most sulphur 
mines the quantities of this gas are small enough to 
enable it to be burned at the end of pipes led into well- 
ventilated passages, as it only reaches the sulphur 
seams through fissures, since it is produced in the 
deeper water-logged sand strata. Naked lights are 
therefore possible and acetylene lamps have super- 
seded the primitive oil cup formerly used. Electric 
lighting might, however, conv eniently be installed 
in the principal roads of the larger mines, but this 
has not been done so far. 


SMELTING. ‘ 


Smelting is mainly done in special furnaces known 
as “Gill” furnaces, part of the sulphur being used 
as fuel to melt the remainder. The furnaces or kilns 
are arranged in batteries and have smoke channels or 
flues, which enable most of the heat developed to be 
utilised for heating up the furnaces which have been 
freshly loaded. Mineral worth excavating contains 
anything between 15 per cent. and 75 per cent. of 





sulphur, the average being 25 per cent. Gill ovens 
recover about 60 per cent. of the sulphur present in 
the mineral, but there are other smelting processes 
such as the more primitive “ calcherone,” which is 
cheaper in construction, but which can only be worked 
in the dry season, and smelting by steam—which is, 
however, only possible in one or two mines—has a 
high yield of 80 per cent. to 90 per cent. The choice 
of smelting process is governed by local considerations, 
such as the cost of installation, the ultimate amount of 
mineral to be treated, the price of fuel, the richness of 
the mineral, the quality of the gangue, &c. The 
sulphur obtained by either of these methods is known 
as crude sulphur; if smelted in Gill furnaces, or 
calcheroni it contains about 14 per cent. of ash. In 
this condition the sulphur is despatched from the 
mines in blocks weighing about 130 1b. Several other 
typos of furnaces have been devised, but the above 
are the only types in use, about two-thirds of the total 
Sicilian production being smelted in Gill furnaces. 
In view of the large amount of heat that is wasted, 
this process is capable of improvement. What is 
required is a furnace with a low temperature, as 
sulphur melts at about 114 deg. Cent., but becomes 
excessively viscous at about 200 deg. Cent. The fuel 
used should be utilised with more economy than is at 
present the case. As mentioned above, the sulphur 
is the fuel mostly used. It has about 30 per cent. of 
the calorific value of coal, but its cost, while still in 
the mineral, worked out before the war at about the 
same as that of English coal at’ the mines. Taking 
the specific heat of sulphur and of the gangue into 
consideration, as well as the latent heat of sulphur in 
conjunction with the amount of sulphur used up in the 
smelting process, the thermal efficiency of Gill fur- 
naces works out at about 10 per cent., that of the 
steam process 22 per cent. In an electric furnace, if 
&@ suitable one could be devised, about 180 kilowatt- 
hours would probably be required for every ton of 
fused sulphur obtained, and although this consump- 
tion is based on a heat efficiency of about 25 per cent., 
the cost of current would be prohibitive unless the 
price per unit were exceptionally low, a possibility 
which must be discounted, Extraction of the sulphur 
from the mineral by using carbon bisulphide as a 
solvent has also been proposed, but this method would 
appear to be too expensive on account of the cost of 
distilling the solution and owing to the loss of solvent. 
It would furthermore entail breaking or crushing the 
mineral in order to make it more accessible to the 
liquid. A considerable amount of cooling water would 
also be required for condensing the solvent after 
distillation and for producing the necessary steam, 
and water is not plentiful in the district. 


Power. 


The production of cheap power at the mines is a 
difficult matter, and the lack of it is a great handicap 
to the industry. Deforestation and the large amount 
of gypsum and clay on the surface make the district 
practically treeless, so that the rain, which is abundant 
in autumn and winter, mostly collects in ravines and 
finds its way to the sea in torrents, very little indeed 
being absorbed by the soil. There are therefore few 
springs from which rivers capable of being utilised for 
power purposes can derive their water. In the 
circumstances water power would have to be obtainod 
by building dams across valleys to form artificial 
lakes or storage reservoirs. The east coast of Sicily 
is more fortunate in this respect, as it has a fairly 
regular flow of water from the rain and snow on Mount 
Etna, the lava of which absorbs the water and gives 
it up again in two main rivers, the Alcantara and the 
Simeto. In the Syracuse district there are limestone 
deposits, which have a similar regulating effect owing 
to their powers of absorption. 

Schemes have been worked out for transmitting 
electrical power from the east coast to the sulphur 
mining centre, but the cost of the long transmission 
lines would be too great, and the east coast is fully able 
to utilise all the power it can generate. 

The sulphur district is therefore without a central 
supply of electricity, and although sulphur mining is 
centred in asmall area, the prospects of a steam-driven 
power station have not appealed to capitalists, no 
doubt on account of the anzmic condition of the 
mining industry before the war and because the mineés 
are somewhat scattered and their requirements are 
small. 

Each mine has therefore had to produce its own 
power as best it could. The high price of fuel at the 
mines owing to its cost of transportation has made it 
more economical to use coal of high calorific value, 
and in the circumstances suction gas engines have been 
favoured at most mines, especially as the sizes of 
units were small and good water for steam boilers in 
most cases very difficult to obtain. Nevertheless, 
there are a few steam engines at work, and in one case 
the sulphurous water pumped out of a mine is used 
in boilers after a rough-and-ready purification by 
contact with iron rails, &c. Diesel engines are too 
complicated for a district with such a dearth of good 
mechanics and workshops, and the unsettled state of 
the oil market as well as a discouragingly high customs 
tariff on crude oils have hindered their introduction. 

Electricity, owing to its well-known adaptability 
to mining conditions, is used for transmitting the 
somewhat limited amount of power generated ; but, 
as can be expected in the circumstances mentioned 
above, load factors are very low, storage of energy 


to equalise loads not being adopted. Electric storage 
batteries. are not very satisfactory where it does not 
pay to employ highly skilled attendants, especially 
if, as in this case, the difference between maximum and 
minimum temperatures is large. The winding engines 
at present installed are not large enough to warrant 
the Ward Leonard system either with or without power 
storage. Fly-wheel equaliser sets instailed in the 
power stations would, however, do much to improve 
load factors by enabling more powerful winding and 
haulage gear to be connected to existing generating 
sets. Up to the present electricity has been applied 
in a somewhat haphazard fashion to Sicilian mines ; 
no definitive rules are enforced by the authorities, and 
the plant installed is mostly either inadequate or 
insufficiently protected from dampness and noxious 
gases, and transmission losses are heavy owing to 
leakage, &c. 

It would seem that as there is abundant scope for a 
more extended use of electricity it might be worth 
while to investigate the prospects of a heat-driven 
central station on the coast, possibly at Licata, work- 
ing in conjunction with a hydro-electric station fed 
from a storage reservoir of sufficient output to supply 
the power required in nearly all the sulphur mines of 
any importance and in addition supplying light and 
power to the population and other industries. Sulphur 
mining is carried on in an area of some 2000 square 
miles, mostly in the provinces of Caltanissetta and 
Girgenti, which have a population of about 260 
inhabitants per square mile. In the province of 
Caltanissetta 59 per cent. of the population enjoy 
no electrical conveniences whatever, and in the pro- 
vinee of Girgenti the percentage is 86, the highest in 
the kingdom, the average being 25 per cent. 

A rough calculation gives the following figures 
representing the power at present used in sulphur 


mines :— 
H.P.-hours 
per annum. 
For winding and haulage: 100 engines at work 
with a rated output of 3300 horse-power with a 
40 per cent. load factor in the day time and 
half the number with a 20 per cent. load factor 
at night 


i . 4,752,000 
For pumping : 530 ‘million gallons of w vater ‘against 


an average of 60ft. head .. 240,000 
For compressed air drills 600,000 
For workshops, &c. 420,000 

Totel... { ««.--c2., «¢,,,O8Z,.000 


This figure can be increased to 7 million horse- 
power hours per annum for estimating purposes, as 
there would be many more applications for electricity 
if it were made conveniently handy. Assuming an 
average efficiency of 76 per cent. for motors and of 
87 per cent. for lines, the power delivered by the sub- 
stations at the mines would be 8 million kilowatt- 
hours per annum corresponding to 8} million units 
delivered to sub-stations, while general public lighting 
and that of mines would easily utilise 1} million units, 
thus bringing the total to 10 million units delivered to 
the sub-stations and 11 million units generated at the 
power station. This load might conveniently be dealt 
with by two 1500 and one 1000-kilowatt turbo- 
alternators, leaving room for extensions. Frequency 
should be 50 periods per second, to make the system 
capable of working in parallel with the east coast 
hydro-electric system. 

By the sale of sulphur abroad during the war the 
Government realised on exchange a very con- 
siderable sum of money, which amounts to some 
8 or 9 million lire. This large sum is in the hands of 
the Ministry of Agriculture, and the Government 
has decided that the interest thereon shall be used in 
some way which will benefit the industry. The plan 
most likely to be adopted is that of helping the 
mining companies to buy the electrical power they 
require, and on this basis—which constitutes a security 
for anyone undertaking to put up the works and dis- 
tributing system—the Government could give a 
subvention of 5 centimes per unit sold to the mines. 
In addition, the Government would subsidise the 
undertaking up to the figure of 8000 lire per annum 
for every million cubic metres of storage capacity of 
the reservoir and up to 40 lire per horse-power per 
annum and up to 25 centimes per annum per kilo- 
gramme of copper used in high-tension transmission 
lines; further, the heat-driven station could also 
obtain a subsidy of 150 lire per kilowatt installed per 
annum if it useg Italian fuel—-lignite, &c. 








THE Railway Rates Advisory Committee devoted the 
whole of the 6th, 7th, and 8th instant to the inquiry as 
to workmen’s fares. The terms of reference were :— 
(a) To advise the Minister of Transport as to the best 
means of revising these fares, both with respect to the 
rates and the times during which they are in operation, 
in order that the relative passenger traffic may be placed 
upon @ paying basis, having due regard to the changes 
that have taken place in industrial and social conditions 
and in the hours of employment since workmen’s fares 
were instituted, and to the.effect of such revision upon 
railway, tramway and omnibus passenger traffic—with 
the possibility of corresponding alterations in the fares of 
passengers by tramways and omnibuses—and also upon 
housing and labour generally. (b) To review the whole 
question of travelling facilities by railways at rates lower 
than ordinary fares, and to advise what modifications, 
if any, should be made in these lower rates concurrently 





with any revision of workmen’s fares, 
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The International Aero Exhibition. 
No. I. 


Tue Sixth} International Aero Exhibition, which 
opened at Olympia, London, last Friday, barely lives 
up to its title. Of the sixteen stands whereon aero- 
planes are exhibited, fifteen are occupied by British 
firms and one by a French firm. Of the eight,;firms 
showing aero-engines, seven are British and one 
French. Of the fifty-nine exhibits of components and 
accessories, all are British except in two instances, 
which again are French. The exhibition therefore 
eould scarcely merit the title ‘‘ Anglo-French,” let 
alone “‘ International.” It has to be remarked, too, 
that among the list of British exhibitors we fail to 
find several noteworthy names. Thus among the 
exhibitors of aircraft we notice, among others, the 
following absentees ;—The Aircraft Manufacturing 
Company, the Nieuport Company, the Grahame 
White Company, and Boulton and Paul. In the aero- 
engine section notable omissions are the Green Engine 
Company and Walton Motors—the makers of the 
well-known A.B.C. engine. 

In spite of these facts the organisers of the exhi- 
bition—the Society of British Aircraft Constructors 
and the Society of Motor Manufacturers and Traders— 
are, in our opinion, to be heartily congratulated upon 
the show as a whole, for the exhibits, if nothing else, 
are thoroughly representative of the British aireraft 
industry, and besides appealing to the popular imagin- 
ation, are full of technical and scientific interest. 
The last exhibition was held just before the outbreak 
of the war. Outwardly at least the strides since 
made in the construction of aircraft and aero-engines 
have been immense, and as a demonstration of what 
has been achieved during the past six years the show 
can hardly fail to prove highly instructive to the 
general public. 

A broad critical survey of the exhibits by the well- 
informed, disinterested visitor will, however, leave 
him with certain conflicting impressions as to the pro- 
gress which has been made and the promise for the 
future. Taking the aeroplanes first, we must note 
that in many highly important respects construction 
seems to have become stereotyped and shows very 
little, if any, essential advance over the methods and 
means of 1914. The machines, taken one by one, do 
not fail in every instance to impress us with a sense of 
great progress, but on detailed analysis we think it 
will be found that in the majority of cases this 
impression is caused very largely by the strictly non- 
technical details of the design, the body work, the 
decoration, the upholstering, and the general arrange- 
ments made for the comfort and convenience of the 
passengers and pilots. In mere size there has, of 
course, been a great step forward, as is illustrated at 
the exhibition by the Handley Page and the Bristol 
‘Pullman ” machines, each of which is capable of 
carrying nearly a score of people. But mere size is 
no criterion of technical development, although we 
are quite ready to admit that a great amount of 
progress is implied in the fact that large-sized machines 
can now be built to fly with as much trustworthiness 
as small machines. The real advance made since the 
last show cannot, in fact, be properly estimated at 
the exhibition at all, for it lies in features which can 
only be demonstrated in the air or on the aerodrome. 
Were we to judge solely by the evidence laid before 
our eyes at Olympia, we would have to confess to a 
sense of disappointment in the fact that so very little 
signs of redical advance in constructional methods 
are observable in every instance except one. We see 
the same adherence of the designers to wood, linen 
fabric, glue, stitching, and “dope,” the same 
apparently flimsy type of wing frame and fuselage 
construction, and receive the same general feeling of 
factors of safety cut down to perilously small values. 
Our dissatisfaction comes not so much from our 
intuitive distrust of these features as from the regret 
which we feel that none of the exhibitors—with one 
exception—shows any signs of having seriously 
studied alternative methods. Yet we know that the 
machines shown are all greatly superior in perform- 
ance and trustworthiness to their forerunners of 1914, 
and are forced to an admiration of the perfection to 
which the seemingly flimsy unsound and unsatis- 
factory methods of aeroplane construction have been 
brought. 

We have twice in the course of the above remarks 
mentioned an exception, and in both instances our 
reservation relates to the all-metal “‘ Silver Streak ” 
freight-carrying biplane shown by Messrs. Short 
Brothers. This machine, in our opinion, is by far 
the most interesting exhibit technically in the whole 
building. It is an engineering structure in the proper 
sense of the term, a description which, to be perfectly 
frank, we would hesitate to apply to any other aero- 
plane exhibited, much as we admire the ingenuity 
of design and perfection of craftsmanship which they 
all embody. The “Silver Streak” contains not one 
particle of wood or linen fabric. Propeller, engine, 
fuselage, and wings are made ‘entirely of’ steel, 
duralumin or aluminium; but what is of even more 
significance, the designer of this machine has not been 
content merely to replace wood and fabric by metal ; 
he has developed radically different methods of con- 
struction, methods which are properly suited to metal, 





We shall describe this aeroplane in detail later on, but 
for the present we would say that it is a machine of 
very great promise, and that as a sign of the advance 
being made in aeroplane construction, dominates our 
general impressions of the show. 

Turning to the engine section, we have again to 


admit that there are many fine exhibits which com- | 


pare most favourably with the engines of 1914. 


British engine designers and builders have come into | 


their own in the interval, but as we desire to avoid 
platitudes and useless praise, we must here record an 
interesting and significant little story. 

Round about 1909 the Green Engine Company pro- 


duced in the ordinary course of its work a 35 horse- | 


power motor-boat engine. In 1910 this particular 
engine was adapted for aerial purposes and was fitted 
in an Avro machine. Since that date it has been in 


almost continuous service. Recently it was fitted | 
in an Avro “ Baby ”’ single-seater biplane, a very small | 
machine of modern design. This machine and its | 


engine won the efficiency prize in last year’s Aerial 
Derby. Further, a month or so ago it flew from 
London to Turin, non-stop, a journey of 650 miles, 
in 94 hours and consumed in so doing a total of but 
20 gallons of petrol. It then returned to London and 
is now to be seen on Messrs. Roe’s stand at Olympia. 
The engine is heavy, of course—heavier, that is, than 
a specially designed modern aero-engine of the same 
power. But it is economical and obviously very 
trustworthy, which facts are clearly attributable to 
the réle in which it started life. 

We do not seek to disparage the progress made in 
aero-engine design and construction during recent 
years, and we readily admit that the engines now on 





exhibition at Olympia include motors of the very | 


highest quality, remarkable for the ingenuity of their 
design and the perfection of their workmanship. Some 


either side out of action, and that in the hands of a 
skilful pilot has actually been landed, as a test, with 
| two such engines idle. 
| Comparing the Bristol “Pullman” with the 
| Handley Page W 8 type of passenger machine, also 
| illustrated in the Supplement, a noteworthy difference 
| will be found in the arrangement of the petrol tanks. 
| In the Bristol machine the passengers’ cabin, as shown 
in Fig. 1, is divided into two portions by what appears 
| to be a boxed-in compartment through which a narrow 
corridor passes. The compartment referred to con- 
tains the petrol tanks on each side of the corridor. 
| In the Handley Page machine the cabin—see Fig. 2 
not so obstructed, for the petrol tanks are entirely 
| removed from the body and are placed behind each 
of the two engines in the elongated cowling with 





-is 


| which they are “ faired.” 


In the Bristol machine a small compartment in 
rear of the passenger quarters is provided and could 
be arranged either as a buffet, lavatory, or otherwise. 
In the Handley Page passenger carrier, as in the 
Vickers-Vimy commercial machine, actual “lavatory” 


| accommodation is provided. In this connection it is 


of technical importance to record the fact that liquids 
and semi-solids dropped from aeroplanes at any ordin- 
ary height above the ground entirely disappear in 
the course of their descent to earth, so that no objec- 
tion can be taken t» the discharge of such matter 
during flight. On the other hand, while the disposal 
of the matter is thus simplified, some difficulty has 
been experienced in devising means of inducing it to 
leave the aeroplane. It was found that with a waste 
pipe arranged vertically the blast of air past the lower 
end prevented the matter from falling down and 
indeed shot it upwards. This trouble was overcome 
| at least in the Handley Page machine by discharging 
the matter into a horizontal fore-and-aft pipe open 





FIGS. 1 AND 2—INTERIORS OF 


of these engines are capable of developing 500 or 600 
horse-power each, and we know that aero-motors of 
1000 horse-power have been successfully constructed. 
These engines are remarkable illustrations of the 
success with which their designers have solved the 
problem of producing high-powered, light weight, 
economical, and trustworthy motors. 
history of the little engine recorded above throws a 
searching light upon the modern small-power aero- 
engine, of which several examples have recently been 
produced, and seems to suggest that their designers’ 
efforts are somewhat misapplied. The truth is that 
the saving of a few pounds’ weight in a small aero- 
engine is no longer of importance and can with great 
profit and advantage be foregone in favour of economy 
and reliability. 

Passing on to a detailed examination of the exhibits, 
we have to notice that so far as the aeroplanes shown 
are concerned the majority of them are not par- 
ticularly new. Indeed, many of them were illustrated 
and described in our pages last January in connection 
with our review of aeronautics during 1919. Thus on 
the stand of the Bristol] Aeroplane Company we have 
the huge Bristol ‘‘ Pullman” triplane, capable of 
carrying fourteen passengers, besides the pilot and 
the engineer, and the Bristol “‘Coupé’’ machine. 
The ‘‘ Pullman.” triplane, of which we give a view in 
our two-page Supplement, showing the machine in 
flight, has, we learn, developed. more than the designed 
speed and has flown at,135 miles an hour. Four 
410 horse-power “ Liberty’ engines are installed on 
the machine in tandem pairs on, the middle wing. 
Normally all four engines are used in flight, but two 
are sufficient to maintain a flying speed. Should one 
engine fail the pilot can simplify the control of the 
machine by cutting out the corresponding engine on 
the other side, It is. of interest to record, however, 
that the machine is manageable with both engines on 


But the | 


BRISTOL ‘‘PULLMAN’’ AND HANDLEY PAGE MACHINES 


at both ends. The inrush of air at the front end 
ejects the matter safely out at the rear end. 
Returning to the Bristol Company’s exhibits, we 
may note that the ‘‘Coupé” machine shown is 
arranged as a three-seater and not as a two-seater, as 
in the case of the machine illustrated in our issue of 
January 2nd. The two passengers sit side by side 
within the enclosed compartment behind the pilot, 
the fuselage having been widened by 8in. for this 
purpose. It is a curious fact that in spite of this 
enlargement—indeed, apparently because of it— 
the three-seater machine has a speed about two miles 
an hour greater than that of the two-seater machine. 
It would appear that the lid of the coupé compart- 
ment, which at first sight is not, to us at least, an 
altogether pleasing feature aerodynamically, actually 
reduces the resistance of the.-machines to. which it is 
| fitted, for, compared with similar machines with 
open cockpits, the ‘‘ Coupé’ machines have, we are 
told, an extra speed of two or three miles an hour to 
their credit. The three-seater Bristol “Coupé” is 
claimed to be the cheapest machine in the show. It 
is on sale for £1400, the price having been made as 
low as possible with a view to popularising aviation. 
Without doubt, as we have already said, the most 
interesting machine in the show is the “Silver 
Streak” all-metal biplane exhibited by Short 
Brothers, of Rochester. Views of this machine and 
of one of its wings in process of construction will be 
found on page 60, while opposite we give illustrations 
showing the construction of the tail end and engine 
end of the fuselage. The machine does not contain a 
single piece of wood or fabric, even the propeller and 
the wing covering being of metal. It is a freight 
carrier, although, of course, minor alterations in the 
design would permit it to be adapted for passenger 
transport, two. passengers taking the place of the 
400 lb, of muiils or other, goods for which accommo- 
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dation is provided in the machino exhibited. 
following are some of its principal dimensions, &c.:— 
“ Silver Streak.” 


Engine . 260 H.P. Siddeley ‘‘ Puma ”’ 
Surface .. 368 square feet 
Span 39ft, 

Chord 5ft. Zin. 

Gap maitre 5ft. lin, 
Length overall 26ft. Gin. 
Height overall 9ft. Tin. 
Petrol capacity 50 gallons 

Oil capacity .. 6 gallons 
Weight empty 1865 Ib. 

Fuel and oil .. 425 |b. 

ONMNE 0,010 180 Ib. 

Useful load .. 400 lb. 

Total weight. . 2870 Ib. 


120 miles per hour 
90 miles per hour 

Range at full speed 360 miles (three hours) 

Range at cruising speed 450 miles (five hours) 

Climb ++ «+ «+ « 10,000ft, in eleven minutes 

Every part of the machine has something interesting 

about it, but the features to which most attention 
will probably be, devoted are the wings and the 
fuselage body. The wings are composed of circular 
steel tube spars and compression members, pierced 
ribs of sheet duralumin and covering of sheet 
aluminium. The method of joining the covering to 
the ribs is illustrated in Fig. 5. The top and bottom 
edges of the ribs are cut and pressed so as to leave 
upstanding portions A with hor.zontal portions B in 
between, the horizontal portions being pressed alter- 
nately over to the right and left. The ribs are spaced 
llin. apart and the covering is applied in widths of a 
like dimension. Each portion of the covering extends 
the full width of the wing and is ribbed with two corru- 
gations. At its edges it is flanged and rests upon the 
portions B of the ribs, while at the same time abutting 
against the portions A. When two adjacent pieces 
of covering have been placed on the ribs their flanges 


Speed, maximum, . 


Speed, cruising 


Pe 


fuselage, as shown in Fig. 4, ths circumferential 
| angles are replaced by eniarged flanged members 
| which support ‘the steel tubular engine bearers. 
Behind the engine a fireproof bulkhead gives addi- 
tional rigidity to the fuselage. Between this bulkhead 
| and a similar fireproof bulkhead farther to the rear 
| the petrol tank is carried. Thereafter comes first the 
| cargo space and then the pilot's cockpit. From the 
| cockpit to the tail end the interior of the fuselage is 
| quite unobstructed. The design of the whole fuselage 
| permits the construction to be carried out in sections 
|of about 18in. in length, which are subsequently 
| joined together. 
| The construction of the propeller is a third feature 
| to which special attention should be called. As shown 
| in Fig. 5 the propeller consists of a hollow aluminium 
| casting, open over the rear face, and a cover plate of 
| duralumin. The cover plate is screwed to the ribs 
| formed within the casting. 
| Questions will naturally be asked as to how this 
machine compares as regards cost and weight with a 
| Similar machine made of wood and fabric. On the 
| question of cost we are assured that if production in 
| quantities could be arranged the machine would 
| probably be no more expensive to build than a wooden 
|}one. Many of, if not all, the metal parts, for example, 
lend themselves to production in-jigs or by other well- 
known repetition processes. The machine on exhi- 
| bition is the first of its type to be built by Messrs. 
Short, and in view of this fact it is of some significance 
to note that it was constructed in as short a space of 
| time as four months. As for the question of weight, it 
| may be said that the fuselage is actually lighter than 
| it would have been if made in the usual way from wood 
and fabr:c. On the other hand, the wings are slightly 
| heavier, but this fact is attributable to the difficulty 
| experienced in getting sheet aluminium of the desired 








FIGS. 3 AND 4—TAIL END AND ENGINE 


are united to the portions A by duralumin rivets 
passing through an aluminium channel piece C 
extending the full width of the wing. All the main 
stresses in the wings are taken through the steel 
members, the spars of each pair of wings constituting 
practically a continuous girder from one side of the 
fuselage to the other. The interplane struts are of 
stream-lined steel tubing.‘ It is noticeable, however, 
that the bracing wires are of stranded cable, for Mr. 
Short, the designer, does not accept the stream-lined 
rafwire as superior. In this connection it may be 
remarked that the claim made for rafwires that they 
augment the speed by several miles per hour is 
demonstrably absurd unless the machine is phenomen- 
ally low in speed. The power represented by increas- 
ing the speed of an aeroplane from, say, 65 to 70 miles 


an hour is very considerable and is very far beyond | 


what could be set free by stream-lining the stay wires. 
In addition, many pilots seem to prefer stranded 
cable and dislike the rafwire because of its lack of 
“* give.”’ 

The most notable feature of the fuselage of the 


“Silver Streak”’ is the absence of longerons’ and | 


internal bracing. In this respect a view down the 
interior as shown in Fig. 3 reminds us of the fuselage 


of the ill-fated Tarrant triplane, except that the | 


material in that machine was wood. The method of 


FUSELAGE 


END OF “SILVER STREAK’’ 


thickness—30 S.W.G.—for the covering and the use 
instead of a heavier gauge—26 S8.W.G.—than was 
intended at the outset. As regards the total weight 
of the machine, we do not think any exception will 
be taken to our comparing it with the Bristol three- 
seater “ Tourer.’ The*Short all-metal machine, as 
we have said, is designed for freight carrying, but 
with, little alteration could be converted to accommo- 
date two passengers and the pilot, thus making it a 
three-seater. Both machines are driven by a 
Siddeley ‘‘Puma’”’ engine. The spans, chords, over- 
all lengths, and overall heights are the same in both 
machines to within two'or three'inches. The empty 
| weight of the Bristol machine is 1900 1b., while that 
| of the Short machine is 1865 1b. The Bristol machine 
when loaded, however, weighs 250.1b. more than the 
Short, the difference being largely accounted for by 
the fact that the Bristol machine carries twenty more 
| gallons of petrol than the Short. From this comparison 
| it may safely be deduced that the all-metal construc- 
| tion of the Short machine does not entail any extra 
| weight. and, in fact, possibly economises weight. 

On the stand of the British Aerial Transport: Com- 
pany the “ Bat” commercial machine, of which we 
give an illustration showing it in flight in our Supple- 
ment, is. a notable exhibit... This machine was 
| described in our issue of January 2nd. It may be 


construction adopted is illustrated in Fig..5.. Cireum- | recalled, perhaps, that the designing of this machine 
ferentially the stifiness of the body is provided by a | was begun on the day after the Armistice, and that 
series of closely spaced fin. by #in. duralumin angles‘D | the makers claim that it has priority over all other 
bent to a circular or ovoid form. These ribs are each | machines built from the start for commercial purposes. 
made in two parts, which are united by butt. straps | A feature of the machine lies in the fact that the 
and rivets. The aluminium covering is applied to the | pilot's, cockpit is situated well to the rear behind the 
ribs and riveted thereto. Thereafter flanged duralu- | passengers’ compartment. This arrangement is also 
min channels E, virtually constituting a series of | to be found in at least one other example in the show— 
stiffeners, are inserted horizontally between the ribs | that of the Avro passenger-carrying triplane—but it is 
and riveted to the covering: “At thé engine end of the ' to be remarked that sdme other designers seem to 





regard it unfavourably. It has been criticised as 
entailing interference with the pilot’s vision during 
landing, and as likely to lead the pilot to misjudge 
alterations in the fore-and-aft trim of the machine. 
The feature of the Bat Company’s stand which 
attracts chief popular attention is, however, not the 
above-mentioned five-seater machine, but the diminu- 
tive “Crow’’ monoplane, of which we give two 
illustrations in the Supplement. This miniature mono- 
plane is claimed t> be one of the smallest aeroplanes 
in the world and may be regarded as a lineal 
descendant of the Santos Dumont “ Demoiselle” 
machine, which attracted a great amount of atten- 
tion round about 1910. The construction of the 
“Crow” is as simple as it can be, as miy be judged 
from"the fact that the makers claim thit the machine 
can be completely dismantled in a few minutes with 
the aid of a small spanner and a pair of pliers. Tho 
removal of twelve nuts is sufficient to release the single 
plane. There are no bracing wires, so that no tuning 
up is’ required on’ re-assembly or before flight. The 
wing is carr.ed on a pair of longerons, t> which the tail 
plane, elevator, and rudder are attached at the rear. 
The engine, a 40 horse-power, twin-cylinder, air-cooled 
design, is mounted on the front of the plane, and with 
its mounting and the petro] and oil tank can be 
removed as a unit. A large central skid is slung by 
steel tubing from the under side of the wing, and has 
attached to it a wicker work seat for the pilot. The 
fact that the seat is so near the ground makes a land- 
ing fon “any surface, so it is claimed, perfectly easy ; 
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FIG. 5—“SILVER STREAK’ DETAILS 


but it is certain that the same feature would make 
most people prefer to “crash” on a Handley-Page. 
The tank holds 5 gallons of petrol and half a gallon 
of oil, or sufficient for a flight of nearly two hours, 
covering a distance of 150 miles. The machine has 
a span of 19ft., an overall length of 14ft., and a weight 
of only 220 lb. It is cheap and simple and is designed, 
so we hear, for quantity production. 

The exhibit of the Central Aircraft Company con- 
sists of an example of the “Centaur” three-seater 
seaplane, of which we give an illustration in the 
Supplement. This machine is characterised by its 
compactness, clean lines, and relatively low horse- 
power. The engine fitted to it is a 100 horse-power 
Anzani static radial, and gives the machine a normal 
speed of 75 miles per hour. The range of speed 
extends from this figure down to as low as 40 miles 
an hour. An admirable feature of the engine arrange- 
ment is the provision of a starting system, which 
enables the pilot to get his engine running without 
leaving the cockpit. This feature is particularly 
desirable in a seaplane, for without it, re-starting after 
a descent on the water entails the dangerous procedure 
of climbing out on one of the floats to swing the pro- 
peller. The arrangement provided consists of a 
crank handle in front of the pilot’s seat connected to 
a sliding spindle, which has a square drive and ratchet 
at the other end. A geared-up sprocket chain drive 
is taken from the spindle to a starting magneto on 
the dashboard. The crank handle, when out of action, 
hangs between the pilot’s feet quite clear of the rudder 
bar and can easily be swung up to start the engine 
without the pilot having to leave his seat. Tho 
machine carries 24 gallons of petrol, or sufficient for 
three hours’ flight. It weighs empty 1230 Ib. and can 
earry a useful load of 670 Ib. Particular care has been 
taken in the désign of the floats to ensure that hydro- 
planing action will develop at the same speed as that 
at which the wings begin to develop a lift of sufficient 
magnitude to raise the seaplane out of the water. 
If the hydroplaning action in a seaplane begins too 
early the craft will fall back again into the water, 
while if it is unduly retarded the floats will exercise 
a drag which will considerably prolong the length of 
run required to take off. # i. 

Other seaplanes are shown by Short Brothers and 
the Fairey Aviation Company, Limited, while flying 
boats are exhibited by Vickers Limited and the Super- 
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marine’ Aviation Works, Limited. 
* Viking’ amphibious aeroplane—virtually a flying 
boat with landing wheels that can be raised up or 
lowered—was illustrated in our issue of June 25th. 


The Supermarine fiying boat is illustrated herewith | 
in Fig. 6 and, with its wings folded, in one of the | 


views in the Supplement. It is urged against the 
flying boat in general by those who build seaplanes 
that it is difficult to handle both in the air and on the 
water, that it is apt to be erratic, that it is frequently 
heavy on the controls, and that it requires a long run 
t> take off. These assertions cannot be accepted in 
their entirety, for the flying boat of to-day is no longer 
merely a seaplane with the p.lot’s and passenger's 


seats arranged in the floats. The policy of the Super- | 
marine Company has been t2 build, not aeroplanes | 
Tt 


that will float, but seaworthy hulls that will fly. 
is Stated that the company’s four-seater channel type 
of flying boat, the type exemplified at the exhibition, 


can be manceuvred on the water as readily as an ordin- | 


ary motor launch, and that an average pilot can 
navigate it in a confined space full of shipping with 
ease and confidence. As for the passengers, we feel 
assured, after having inspected the accommodation 
provided for them, that there is no reason now why 
they should not be as comfortable in a flying boat as 
in a land machine. In the Supermarine flying boat 
the passengers’ cockpit is closed from the air and 
spray by a transparent cover. The pilot sits behind 
in.a separate cockpit. The engine, a 160 horse-power 
Beardmore, is placed between the wings behind and 
above the pilot and drives a four-bladed ‘“‘ pusher ”’ 
screw. The situation of the engine in this position 
appears a little strange at first sight, but it has the 
advantage that while the engine is thus placed where 
it may readily be reached by the pilot, it is sufficiently 
far away to remove all smell of the exhaust and oil 
from the passengers. The position of the propeller has, 
we gather, been the ruling; consideration with the 
designers in arranging the wings to fold forward 
instead of backwards, as is usual in land msch‘ncs. 


The Vickers | 
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THERE was a good attendance of members when the 
| conference was resumed on July 7th in the Lecture 
Room of the Central Technical School, Liverpool. 
Lord Durham presided. 
The papers by Sir Westcott S. Abell on ‘ Safety 
of Life at Sea,’’ and Mr. George Webster on ‘ Sub- 
| division of Passenger Ships,’’ were the subject of a 
| joint discussion. Abstracts are given below. 
SAFETY OF LIFE AT SEA, 

The question of safety of life at sea is, from its very nature, 
conjectural in that no standard of safety has as yet been set up, 
and if it should be possible to do so, such a standard can only be 
relative, and can have no absolute value. 

Without entering into a detailed discussion, it is evident that 
the statutory requirements for life-saving appliances as at 
present framed serve one object for which apparently they were 
not intended, viz., for a given size of ship they place a superior 
limit on the number of passengers that can carried. And, 
curiously enough, these are about the only regulations on the 
subject, for the existing provisions for subdivision contain 
only a slight check on numbers of people, with the consequence 
that with very similar vessels there is a wide difference in the 
chances of safety per passenger carried. 

A stage further in the argument has now been reached, and 
it may be assumed that a state of affairs has been achieved 
under which it is possible to set down some standard of safety 
in relation to the size of vessel and the number of passengers 
carried, and also that it may be possible to adjust the standard 
of safety for the same ship with varying number of passengers. 

Now in all cases except fire, the ultimate casualty is mainly 
due to loss of buoyancy caused by the entry of water into the 
ship, and consequently it would appear that to represent average 
cases of damage, the proposed measure of risk must take the 
form of assuming some damage to the hull of the vessel, and the 
suggestion that at once arises is that some constant percentage 
of the length of the vessel would appear to give an approximate 
measure of marine risk. 

It would appear that a first examination with a view to pro- 
duce equitable regulations should be made by means of a 
“criterion of risk’? which involves a longitudinal under-water 
tear extending for a constant percentage of the length of the 
vessel. The exact percentage is a matter of indifference, since 
the problem is one of relativity, and therefore the figure taken 











FIG, 6—THE SUPERMARINE CHANNEL TYPE FLYING BOAT 


The hull construction is noteworthy. It is circular in 
section, with the fore-and-aft hydroplaning steps 
built on in a manner which permits them readily to 
be replaced should they be excessively damaged. 
The machine has a range of 300 miles and a speed 
variation extending from 70 to 46 knots. It weighs 
3400 Ib. with fuel, oil, and water for 3? hours’ flying. 
On the stand of Martinsyde, Limited, the small 
racing aeroplane known as the “ Semi-quaver”’ 
attracts attention chiefly perhaps because of the sense 
of power and speed which it conveys even to the 
uninitiated. It is a single-seater machine, and is 
driven by a Hispano-Suiza engine of no less than 
300 horse-power. In span it measures 20ft. 2in., in 
length overall 19ft. 3in., and in height 7ft. 3in: Fully 
loaded it weighs 2025 1b. Last March it established a 
British record by flying a kilometre at the great speed 
of 161.4 miles per hour. The machine is painted a 
brilliant vermillion and has a generally wicked appear- 
ance. ae 
A second Martinsyde machine which should be 
ncted is the A type of passenger carrier. The same 
design arranged for freight work, is illustrated in the 
Supplement. The passenger machine carries four 
passengers and the pilot, the passengers being accom- 


modated in a cabin which can be closed or left open | 


as desired. The machine is driven by a 300 horse- 
power Hispano-Suiza engine and has a maximum 
speed of 115 miles an hour, the landing speed being 
40 miles. The engine can be started from the pilot’s 
seat by means of a compressed air starter. This 
machine and the “‘Semi-quaver” taken together 
illustrate the high price paid for speed in aviation. 
The engines are identical, so. that it takes the same 
pewer to transport one man through the air at 161 
miles an hour as to carry five at 115. 








Tne shareholders of the Great Northern Railway Com- 
pany meet on the 23rd instant to consider the Ministry 
of Transport’s proposals aa to the future of the railways, 


; may be such as would embody in simple form the chances of 
loss of a given well-known type of vessel. For example, in the 
| case of the 400ft. standard vessels built during the war to carry 
| about 8000 tons of cargo, and subdivided so that any one com- 
| partment could be open to the sea when exposed to a damage 
| of 10 per cent. of the length—40ft. is about the average longi- 
tudinal extent of to 0 damage—the ‘‘ odds on ” for loss of 
vessel are 1 to 1, is seems @ convenient starting point, as 
| these vessels were designed as far as possible to suit economic 
| conditions of perhaps a rather specialised form. 
This hypothetical standard of safety has not as yet received 
| any justification, and while it appears perfectly easy to set down 
| some arbitrary numbers and empirical methods of subdivision, 
yet the connection of such numbers with existing conditions 
needs to be established. 
| The first step towards this idea was taken during the war, 
| when it was necessary at various times to consider the protec- 
| tion of merchantmen against submarine attack, It became 
apparent that to make cargo vessels safe against torpedo attack, 
it would be necessary to introduce so many bulkheads that the 
vessel’s use would be very limited as a cargo carrier, and con- 
| sequently that more ships would be uired for the same 
| amount of transportation, It was estimated, from several points 
of view, that the loss of carrying power—as compared with the 
| ordinary cargo st subdivided so as to remain afloat 
| when any one compartment was open to the sea—involved in 
[fo mud against one torpedo explosion would approximate 














to as much as 20 per cent., and, further, it had to be remembered 

that such vessels could be damaged, which might result in a 
| loss of six months’ service owing to the extent of the destruction 

caused by a torpedo and to the great demand on the limited 
| facilities for repairs, limited both as regards labour and plant. 

In fact, it was considered in the spring of 1917, owing to the 
various disabilities of the more protected vessel, that if the 
construction of such types was proceeded with, some two and 
a half to three years would have elapsed before the more pro- 
tected vessels had brought into this country the same quantity 
of goods as could have been carried by the one-compartment 
vessel, taking into consideration rate of new construction, rate 
of sinking and rate of repair and replacement, but ignoring the 
increased difficulties in loading and unloading. 

Under such conditions it became necessary to try to reduce 
what was deemed a matter of opinion to a form of calculation, 
and a first attempt was made to estimate the “odds on’’ for 
loss of vessel when exposed to a longitudinal rent of some 40ft.+ 

The idea was further pursued, in view of its possible applica- 
tion to the question of the subdivision of passenger vessels, 
until in 1918 it was found possible to extend the computation 








* No. I. appeared July 9th, 1920. 

| .. tSee in Appendix, summary of paper-on ‘Chances of Loss of 
| Merchant Ships,” by Sir W. S, Abell, ‘' Proc.,” Boy. Soe., A, 
' Vol, xev., page 671. 





to calculate the “ odds on ” for loss of two and three consecutive 
bulkheads, thus enabling cases to be considered in which vesse|s 
were designed to float with two or three adjacent compartments 
open to the sea, 

The second phase of development began in the spring of 1919, 
when the shipowning community, faced with the difficulty of 
replacing the great number of passenger vessels sunk during the 
war, began to give very earnest consideration to the restrictions 
of the Convention for Safety of Life at Sea, which had concluded 
the first part of its labours in the early part of 1914. It was 
found that the operation of the Convention had seriously cur. 
tailed the use of intermediate passenger vessels, and had, in 
fact, taken insufficient account of the economic requirements, 
quite apart from the restriction on trade caused by the increase | 
difficulty and cost of world travel. 

Under these circumstances the shipowning community made 
representation to the British Government cf these disabilitice. 
on world commerce and caused investigation to be made o{ 
the requirements for subdivision, with the result that ai 
alternative solution was put forward which, while giving prav- 
tically the same safety of ship as required by the Convention, 
yet took better account of the economic requirements of the 
intermediate vessel. 

This alternative scheme substituted for the Convention 
system of subdivision an arrangement which was a combina- 
tion of the “‘one-compartment”’ and ‘two-compartment ” 
ideas, the fundamental basis being that for vessels of the 
“mixed ”’ type—i.e., carrying mainly cargo and relatively few 
passengers—the vessel of 400ft. in length should have a one- 
compartment standard throughout, and that the two-con- 
partment requirement should be gradually introduced until, 
at about 600ft. in length, the standard of subdivision should 
be entirely “ two-compartment.” 

It is obvious that with such an arrangement, extra sul 
division could only be imtroduced in steps, consequently for 
every 30ft. or 40ft. increase in length, additional subdivision 
was introduced on the basis that increased tection was mor 
desirable first at the ends, then in the machinery space, and more 
particularly forward than aft. 

This arrangement was then compared with the Convention 
requirements, and it was found possible to attain practical], 
the same standard of safety—-as determined by the method 
already described in brief—as was obtained under the existiny 
regulations, and, further, that in some respects there was a 
distinct improvement in the better location of ‘‘ danger areas.’ 

The paper then discusses this scheme, and concludes with the 
following remarks ;— 

The suggestions put forward in this paper may perhaps be 
summarised, for the purpose of discussion, as follows : 

(1) The factorial system of subdivision is incorrect in principle, 
and very small changes in the size of vessel may give rise to 

increases in the risk of loss. 

(2) The scheme of subdivision more in accord with histor, 
consisting of combinations of the “one” and “two” compart 
ment standards can be arranged (a) to give a rational syste: 
and a graduated increase of safety with increase of length ; (/)) 
to give a better standard of safety than is contained in th. 
present regulations ; (c) to be capable of adjustment for varia 
tion in numbers of passengers carried ; and (d) to meet reason - 
ably the economic requirements of cargo pomp i sag 

It may be observed that the proposed schems has been applic:! 
to a considerable number of vessels belonging to various com 
panies, which were i to be those most likely to be 
affected by the present regulations for the “mixed” type of 
vessel, and such vessels were chosen from those found by owners 
to be the most economical types under actual service condition~ 
Further, it was possible, through the courtesy of one of the bi 
shipping firms, to examine the whole passenger-carrying flee! 
of the company in the light of the proposed procedure. It would 
appear, therefore, that sufficient evidence has been obtained t. 
support the contention that the proposed scheme reasonah!|, 
meets the requirements of ship economics. 


SUBDIVISION OF PASSENGER VESSELS. 


The method of obtaining the subdivision of passenger vesse!+ 
pro by the Bulkhead Committee and adopted by the Boar: 
of Trade has received much adverse criticism. Objections have 
been raised not only to the intricate and laborious nature of the 
calculations, especially the “‘ correction for form,”’ but also to 
their indirect ¢ . The oe rom draught of a ship can 
ld btained by one calculation, and generally has to be 
obtained by “trial and error,” which means reoatins the 
ealculations two or three times. Im addition, further time is 
taken up by the Board of Trade in examining the calculations. 
Great advantage would therefore be gained if a simpler, quicker 
and more direct method of obtaining the flooding curve for a 
ship could be ised. 

'y a careful analysis of the Bulkhead Committee’s standard 
curve, the author is able to say that by assuming that the 
floodable length varies— 


(1) Directly with the freeboard ratio (eee) between the 
dep 1 





limits of 0.18 and 0.38 ; 
(2) Inversely with the permeability ; 
(3) Directly with the sheer ratio (sear 
; depth 

of 0.08 and 0.15 aft, and 0.16 and 0.30 forward : 
no great error will be involved and considerable advantage will 
be gained, as it will be possible to simplify considerably the 

method of obtaining the floodable lengths. 

It is also a great advantage to express the freeboard and 
sheer ratios in terms of the known quantity depth instead of 
the unknown quantity draught, for it eliminates the necessity 
of having to obtain the draught by the “trial and error”’ 
method. , 

It then becomes possible to say that the floodable length for 
any permeability is given by— 

80 
i= = Im(at fl 
when u is the permeability, f the freeboard ratio, and m and a 
are two factors. These factors the author has calculated from 
curves and tabulates. 

It has been found that the following formula, embodying only 
figures obtainable from the middle-line section, gives the per- 
meabilities very closely —~ 


) between the limits 


h 
63 + 3247 + C, 


where h is the mean depth below the bulkhead deck of the 
95 per cent. spaces, as defined in the present. Board of Trade 
regulations, exclusive of double bottom, peaks and tunnels, 
reduced in proportion which the mean length of such spaces 
bears to the length of the vessel measured between the forwar 
machinery space bulkhead and the collision bulkhead, or between 
the aft machinery space bulkhead and the after peak bulkhead. 
The mean depth is to be measured from top of deck to top of 
deck at centre line. H is the depth of the vessel from the top of 
keel to the margin line midway between the end of the machinery 
ace and the forward or after end of the vessel. C is zero for 
the forward end, 1 for the after end in single-screw vessels and 
2 for the after end in twin-screw vessels. The permeability of 
machinery spaces is taken to be 80 per cent. for steamships 
and 85 per cent. for ships fitted with internal combustion 
engines. 
is formula gives results which are on the average within 
0.5 per cent. of those obtained by the Board of Trade method. 
It is evident, therefore, that no appreciable error will be involved 
if, this formula. is, used for obtaining the permeability. By 
means of the first equation and the above equation for per 
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meability, the flooding curve for any vessel can be obtained in 
about half an hour. 


Professor J. J. Welch, opening the discussion, said 
he was in general agreement with the aims which Sir 
Westcott Abell had in view, but could not agree‘ with 
the conclusions at: which he had arrivéd nor with the 
method used in obtaining them. ‘That method: left 
out of aecount certain factors which should be ‘taken 
into consideration and which, :in his opinion, vitally 
affected the conclusions reached. Especially was that 
true in regard to variation in permeability... The sub- 
division for a one-compartment or two-compartment 
vessel was arranged on a ‘certain ‘caleulated  per- 
meability. That permeability might) or might not 
obtain on any particular voyage, and it was n 
to take ‘into account the fact that there might be 
differences. | Consider the case of a 600ft. vessel with 
100ft. floodable length, and calculate it upon, say, 
60ft. Then assume in the first place that the bulk- 
heads of the vessel were spaced 100ft. apart,so that 
the ship was known as a one-compartment vessel ; in 
that case they had assumed, as in the paper, length 
of damage equal to 10 per cent. of length of vessel, or 
60ft. ‘The ‘* odds-on”’ for losses in that particular case 
would b 60 over 40. In the caseof bulkheads spaced 
5Oft. apart—that was to say, a ship of two compart- 
ments—on the assumption of the paper with the same 
length of damage, the odds on for Josses might then 
he considerably less and the ratio would be 10 over 40 
or 25 to 1. If in an intermediate case, instead of being 
5Oft. or 100ft. apart, the bulkheads were 70ft. apart, 
the ship was a one and a-half-compartmoent ship. 
Then, on the assumption made in the paper, if any 
one bulkhead was damaged the ship would infallibly 
be lost, and the odds on in that case were represented 
by 60 over 10, or 6 to 1. That was to say, although 
more bulkheads had been put in, the chances of loss 
judged by this method had been increased four times. 
It was necessary, however, to take into account the 
probability that the ship would not have her calcu- 
lated permeability on any particuler voyage. What 
was the safety under those very probable conditions ? 
Suppose, for example, the two vessels he had men- 
tioned were loaded with cargo having permeability 
of 65 per cent., what were the relative chances of loss 
in the two cases ? In the one case, that of the one- 
compartment vessel, if that ship were pierced in any 
position between the bulkheads, she would infallibly 
founder. The one and a-half-compartment vessel, 
if pierced in exactly the same way, just as infallibly 
remained afloat. That was to say, against that par- 
ticular type of damage the one and a-half-compart- 
ment ship was infinitely superior to the pierced one- 
compartment ship calculated on the standard 
assumption. On the other hand, the permeability 
might be less than calculated in the two cases they 
had taken. Assuming the permeability was about 
seven-tenths of 60 or 42 per cent.—that was to say, 
with a cargo of the permeability of coal cargo—in that 
case the one and a-half-compartment ship became 
the real two-compartment ship, and if that ship were 
struck in any one bulkhead she would remain afloat, 
but in the same circumstances the one-compartment 
ship would inevitably founder. Suppose the bulk- 
heads were spaced 33}ft. apart,so that the ship then 
became a three-compartment vessel, then three bulk- 
heads simultaneously must be damaged before the 
ship would sink. Under those circumstances, there- 
fore, with the 10 per cent. length of damage assumed 
such a ship was absolutely safe. Tmagine again that 
the spacings of those bulkheads was 35ft. apart, the 
ship then became something else than a three-com- 
partment ship and would sink if any two bulkheads 
were destroyed. He did not think that anyone would 
pretend that this.method gave a fair measure of the 
relative safety of ships due to slight differences in the 
spacing of the bulkheads.. If it were so it would seem 
to indicate that the spacing adopted for the bulkheads 
was an extremely delicate. matter, and that any 
approximate methods would. not be sufficiently 
accurate; but he did not believe that the. alteration 
of spacing of less than 2ft. in the bulkheads would 
make any vital difference to the actual safety of the 
ship when all factors. were taken into consideration. 
He inferred from this that the ‘‘ odds on,”’, method for 
losses left out of all account the factors which he had 
mentioned and which vitally affected the conclusions, 
If that was so, then he held that any conclusions 
drawn from the application of this odds on method 
was wanting in completeness, Referring for a moment 
to the one and the one and 4-half-compartment vessel, 
it was obvious that in relation to two, of the possible 
sources of loss which Sir Westcott mentioned, namely, 
leakage and fire, that, the 70ft. compartment vessel 
or the one and a-half-compartment ship would be in 
a better position than those of the 100ft. compart- 
ment. ship, because less damage of cargo was likely 
to result from either leakage or fire in oné compart- 
ment. It was his opinion that the National Conven- 
tion made no mistake when it adopted, the factorial 
system of subdivision. , 

Turning to Mr. Webster’s paper, the analysis: he 
had given of the Bulkhead Committee’s curves was 
@ very able on6. He thought Mr. Webster’s method, 
making it possible to calculate quickly what was the 
freeboard penalty for adopting a specially long hold, 
would be very warmly welcomed and would be a 
valuable help to designers. 

Sir John Biles said the question of safety at sea 





which could be obtained by subdivision seemed to 
him to depend on many factors. The result was that 
absolute positive calculations could never ensure 
safety. Sir Westcott Abell had taken one branch of 
the subject on chance and had made an admirable 
attempt to measure that chance. He had no criticism 
to offer. of the methods he adopted. He gave them a 
view of the subject which was certainly new to him. 
He took it that. Sir Westcott’s attention was first 
drawn to the subect by the damage causéd by torpe- 
does. Whenthe Convention rules were formed, if the 
members had estimated the chance of a merchant ship 
being hit by a torpedo they would have said there was 
no chance, and they would not have taken into account 
such an extended damage as 40ft., 50ft., or 60ft. 
To-day it was necessary to consider the chance of a 
torpedo striking a ship. Then there was the chance of 
water-tight doors or sidelights being left open. There 
was one point he did not quite understand, and that 
was why the fixed proportion of length should be 
taken. When he was a member of the Convention 
Committee he was not @ very strong adherent of the 
factorial system. 

Mr, A. ':. Wall said it was quite evident by what 
had been written in the papers and by what had been 
said already that this subject.was very controversial. 
In 1916 he read a paper before the Institution which 
discussed in some detail the result of the application 
of the Bulkheads Committee rules. He did not think 
that anyone would dispute the fact that these rules 
had met with a. tremendous amount of opposition from 
people who unfortunately did not express their views 
at the meetings of the Institution. He spoke of ship- 
owners and superintendents, and he thought it was 
very unfortunate they did not take the opportunity 
of éoming forward and letting them know what their 
views really were. The curious fact in the application 
of the Convention rules was that Great Britain was 
the only country to adopt them. It was beginning to 
be accepted that the time was ripe for the re-considera- 
tion of the whole matter, and the papers were on that 
account very opportune. With regard to Sir Westcott 
Abell’s basis, he certainly had brought forward some 
very strong arguments. That which appealed to him 
was the economic argument. Sir Westcott had 
undoubtedly shown that by his method of sub- 
division it would be possible to produce ships which 
would be more economical than on the present 
factorial system. After all, a ship was a commercial 
proposition, and that fact must always be in the mind 
of designers. 

Mr. G. W. Barr said Sir Westcott Abell had referred 
to the shipping community being faced with the 
problem of replacing passenger vessels lost during the 
war. This replacement necessitated very earnest 
consideration being given to the restrictions enforce- 
able under the subdivision rules of the International 
Convention as introduced by the Board of Trade. 
These regulations affected all vessels the keels of 
which were laid down after December, 1915, and when 
the economic arrangements of the lost vessels were 
compared with the proposed replacing vessels, par- 
ticularly those of the mixed type, it was evident that 
conformity with the rules of the Convention was 
unworkable from the point of view of the special 
requirements of the various classes of ships. These 
well-tried and successful types were apparently to be 
scrapped and a hypothetical alternative substituted. 
It was true that a legal alternative to any alteration 
of the successful subdivision was provided by a reduc- 
tion of draught, which would be as much as 3}ft., 
representing an average of 2500 tons of cargo. It 
was evident therefore that a revision of the rules was 
imperative, and accordingly representations had been 
made to the Board of Trade. In the end the scheme 
explained by Siri Westcott Abell in the paper was 
submitted to the Government, whose decision was 
now awaited. . Although some might find it difficult 
to appreciate the apparently anomalous fact that 
increased safety could be associated with a reduction 
in the number of water-tight. bulkheads, the hypo- 
theses underlying the argument were in his judgment 
not’ unreasonable and might be said to be more 
rational than the factorial treatment of floodable 
lengths required by the Convention. Since the Bulk- 
heads Committee published its report a great deal of 
experience had been acquired, and the present was an 
opportune time for the re-consideration of the whole 
problem of the safety of life at sea. Those who were 
directly concerned with the design and construction 
of passenger vessels welcomed Mr. Webster’s paper. 
When it was realised that a flooding curve could be 
obtained in less than half an hour without the use of 
a vessel’s lines, and the knowledge that the error, if 
any, would be quite nominal, the value of the informa- 
tion given in Mr. Webster’s contribution would. be 
appreciated. 

Sir Archibald Denny said the International Con- 
vention came to the conclusion that it was unwise to 
retain the distinctions of one, two, and three-com- 
partment ships, and Sir Westcott Abell agreed that a 
vessel could only be called a compartment ship under 
certain defined conditions. Those fixed by the Con- 
vention were 80 or ‘85 per cent. for machinery space, 
95 per cent. for passengers, 60 per eent. permeability, 
and 60 per cent. for general cargo and above deck: 
The figures were arrived at from data supplied by 
séveral shipowners, and ‘the results were confirmed by 
an investigation which had been carried out in Ger- 


many. The 60 per cent, was, however, only a figure. 
He would point out that it was difficult to build small 
commercial mixed type’ Véssel’ umsinkable with’ one 
compartment only opetiéd ‘to thé sea under all con- 
ditions of loading, but, with longer ships that became 
cite ery and the factorial system meant that the 

ulkheads were. proportionately more closely spaced 
as the yessel became longer, and hence at some point 
the ship became, in facet, a real unsinkable, one-com- 
partment vessel. As a matter of fact, there’ were 
cases within their knowledge when large numbers of 
passengers were carried in ships which were not even 
old-style one-compartment ships. The British Bulk- 
heads Committee before November, 1914, had under 
consideration a ‘criterion of service which took into 
account the number of passengers, and had the Con- 
vention not intervened would have reported in that 
sense. He personally felt that the continuous and 
regular increase in safety had ‘been associated with 
improvements in subdivision, and that would, on the 
whole, taking into account ordinary marine damage 
and the after results thereof, produce a safer ship than 
the system advocated by Sir Westcott Abell. He 
believed the public would appreciate candonr on this 
subject, and he thought it right to say that it was not 
possible to eliminate entirely the risks of sea travel. 
The public was not prepared to pay for a complete 
separation of ships into pure cargo and pure passenger 
vessels. It was quite in order to call for modifications 
in the Convention in view of the further experience 
gained during the war, but not on account of con- 
ditions prevailing during the war which had ceased to 
exist. Mr. Webster's attempt to simplify the pro- 
cedure in design had his entire sympathy. For his 
own part he had felt from the beginning that, as far 
as difficulties of design were concerned, each builder 
would, from knowledge of vessels he had constructed, 
be able to get out for himself rapid approximatious 
which would enable him to proceed with his design 
with confidence. 

Sir Westcott Abell, in replying to the discussion, 
admitted that what he had put forward was not a 
complete solution. With regard to collision risks, he 
took a measure of 10 per cent. of length of vessel, and 
it was simply a question of comparative results. It 
was true that the factorial system did cover the one 
to three compartments, but his criticism of that 
system was that in going from the one to the two or 
three compartments the risk was gradually increased. 
If the factorial system was wrong from one point of 
view the probability was that there was something 
wrong with the principle. He agreed with Sir John 
Biles that it was a question of chance, but what he 
felt about the whole question was that it would be an 
advantage to have something which would give them 
& measure of odds in their favour. He did not pre- 
tend that he had explored the whole field, but only a 
certain section of it. He quite agreed that for the 
passenger ship proper the standard of safety laid down 
in the Convention was quite right, but that in regard 
to mixed vessels there was not time to study the effect 
of the Convention. 

Mr. Webster also made a brief reply to the dis- 
cussion. There were differences between his point of 
view and that of Mr. Wall. The essential difference 
was that unless the freeboard and sheer ratios were 
expressed in terms of depths instead of draught, there 
was quite an appreciable error in using the straight 
line law. Mr. Wall gave his results in the form of a 
curve ; he had given his in the form of a table. With 
regard to the approximate tables, he thought that 
Tables 3 and 4 of his paper were preferable to Tables 1 
and 2. He had the permission of Mr. Colville, of the 
Board, of Trade, to.say that he had tried this method 
and it gave results which were in substantial agree- 
ment with those arrived at. by the Bulkheads Com- 
mittee. 

The Conference then adjourned until the following 
day. 

VISITS. 

The meeting was brought to @ conclusion on Friday 
last, and may be regarded as one of the most successful 
and enjoyable functions of the kind which the Insii- 
tution has held. The visits to works and objects of 
interest were highly interesting. ._In addition to that 
to the works of Cammell, Laird and Co. at Birken- 
head, to which we referred in. our lJast issue, Lever 
Brothers threw open their works. at Port Sunlight ; 
Henry Tate and Sons, Limited, invited the members 
to inspect their sugar refinery ; and the United Alkali 
Company’s new power station at Widnes was also open 
to inspection. With such a wide choice of visits for 
one day—Wednesday—the members were kept well 
occupied. 


Unttrep ALKALI CompANy’s Power STATION. 


The power station of the United Alkali Com- 
pany—of which a plan is given in Fig. 1—is situated 
on the banks. of the Mersey near the London and 
North-Western Railway Company’s bridge connect- 
ing Widnes and Runcorn, a most convenient site for 
the supply of water and fuel. and for the disposal of 
ashes. The power station consists of a boiler-house, 
engine-room, switchgear chambers and operating 
room, office, staff and workmen’s accommodation, 
stores, fitting shop, coal and ash-handling plant and 





bunkers, condensing water intake, culverts, pump- 
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house and screen chambers, condensing water pipe ‘* Invincible ’’.air filter. The speed of the turbine will 
lines, and discharge pit. The boiler-house, engine- |, be controlled by small electric motor from the control 
house, and switchgear annexe are in one block. The | room switch! : 
first-named is set at right, angles to the engine-house,| The steam consumption guarantees. are'as follows ; 
and consists of reinforeed concrete framework with | —With steam at 200 Ib. pressure per square inch by 
brick panels 160ft. long by 115ft,, wide by, 70ft, high | gauge; superheat, 200 deg. Fah. and vacuum equal 
at centre, the firing floor being 14ft. above basement | to an absolute pressure of Lin. of mercury ;—One and 
level. The boiler-house will ultimately contain twelve | a-quarter load, 11,8 Ib. per kilowatt-hour ; full load, 
boilers. The equipment at present is as follows :—|11.751b. per kilowatt-hour; three-quarter load, 
Eight Babcock and Wilcox water-tube boilers arranged | 12.15 Ib. per kilowatt-hour ; half-load, 12.85 Ib. per 
four aside, each boiler having 6591 square feet heating kilowatt-hour ; overload, 25 per cent. for two hours. 
surface and being capable of evaporating 25,000 Ib. of | “*As previously, pointed out, the station has the great 
steam per hour at 2201lb. per square inch pressure, | advantage of an ample supply of condensing water 
fitted with integral superheater of 1590 square feet | from the river Mersey, To deal with the water a 
heating surface to add 200 deg. Fah. of superheat. | pump-house, is erected on a site, 200ft. from the water 
Two Underfeed “ E ” type stokers, having a grate area | intake and 330ft. from the engine-room. There are 
of 137 square feet, and one 200-pipe Green’s econo- two reinforced goncrete culverts, each 3ft. diameter, 
miser per boiler. The air for combustion will be drawn | connecting the river to the pump-house, the intakes 
‘by forced draught fans, of which there are three of | being protected against damage, from vessels by a 
48 horse-power each, through the windings of the main | heavy timber boom. The two culverts terminate in 
generators in the enginé-room, whilst the waste gases | Screen chambers, where the water will be screened by 
will be taken from the boilers through the economisers | stationary screens, thence lifted by vertical spindle 
by induced draught fans, of which there*are four of | electrically driven centrifugal pumps and delivered 
68 horse-power, and discharged into two brick chim- | through two 2lin. diameter cast iron pipes to the con- 
neys, each 125ft. high by 10ft. internal diameter, | densers. After/leaving the condensers thé water will 
one on each side of la io rongetuet Three, Weir | be returned to the river through two 21in. cast iron 
turbine’pumps are installed, each capable of deliveri ipes & ximately 150ft. long, the end of these pi 
sufficient feed weter for three Biers The Susy Vien being rants se b oval. 














Mersey Docks and Harbour Board. The toast of 
“The Institution of Naval Architects”. was pro. 
posed by Dr. J. C. Adami, C.B.E., Vice-Chancellor of 
Liverpool University, and responded to. by the Presi. 
dent. iw 
On Thursday an aftérnoon excursion on the river 
Mersey was’ followed» by a ‘reception on: board the 
Cunard Company’s ship Aquitania, which was! berthed 
inthe Gladstone Doek: .The. members and. lady 
friends proceeded up.ziver as far as the Eastham 
Locks of ‘the: Manchestér: Ship Canal on the Mersey 
Docks and Harbour Board’s steamer Galatea and tho 
Gunard Steamship Company's tender Skirmisher, 
which returned with the: company to the. Gladstone 
Dock!. After ted:the visitors were conducted over this 
wonderful.:vessel, which, as our readers are already 
aware; hasindéw ‘been refitted and adapted to. use oil 
fuel inthe boilers. \-On:all hands admiration of the 
decorations’ and. equipment, ‘was, freely. expressed. 
Other excursions;on the same:day were arranged to 
‘the dye! works’ of Messrs. Johnson at Bootle, and to 
the seed-crushing mills and printing works of J. Bibby 
and Sons, : 
| Friday, the last day of the Conference, was devoted 
entirely to. an«éxcursion ‘to ‘the works of | Vickers 
Limited, at Batrow. . Owing! to the, paucity of the 
train service: between. Liverpoo! and Barrow the time 








ing sealed in wells sufik below low-water level. | atthe disposal of the visitors was far too short to 


from the condenser will pass through a feed heater | Four screens and pump chambers are constructed, | enable more’ than a general impression. of this. vast 


heated by steam taken from a low-pressure stege of 


but only two pumps are at present installed. These | undertaking to: be gleaned. What was. lacking in 


the turbine, and wi!l be further heated by passing| two are Rees-Roturbo vertical spindle ‘centrifugal | time, however, was ‘compensated for by the great 
through a heater supplied with steam from the feed | pumps, each éapable of delivering 5800 gals. of water | hospitality shown! by! the! firm to the (visitors. Sir 


pump exhaust. The make-up water from the town 
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West Bank Dock 





per, minute and coupled to’& 130 brake horse-power | James: MeKechnie || presided: at, a . splendid | re past: 
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supply will be softened by e softening plant placed | three-phase, 440-volt, 580. revolutions per minute | given by the firm, and a vote of thanks to Vickers 


outside the boiler-house. 
The storage and handling of coal is provided for by | either pump can supply either condenser. 
meens of railway sidings. The contents of each wagon Adjoining the engine-room and on ithe same level 
will be discharged by means of an automatic tippler | are the switch chamber and control room: »' The high- 
into a coal receiving hopper, which will feed the auto- | tension’ switehgear supplied’ by | the: British Westing- 
matic bucket elevator and conveyor, distributing it | housé’Company is of the cellular type with duplicate 
to reinforced concrete bunkers placed along the centre | bus-bars for controlling the main generators: and 
of the boiler-house. The total capacity of the bunkers | feeders. The oil switches are of the remote control 
for the eight boilers is'1250 tons. The ash-handling | electrically operated*solenoid type and have a short 
equipment consists of two sets of suction plant, each | cireuit rupturing ‘capacity rated at 240,000 k.V.A. 
with an exhauster driven by a 70 brake horse-power | The generator equipments are fitted with Merz-Price 
motor and a receiver, into which the ashes are drawn | protective gear and the feeder equipments with split 
and subjected to a spray of coolmg water. This plant | conductor protection. The control panels, which are 


will also deal with soot fromthe economisers: The of the desk type, are situated in a room in front of the 


ashes will be discharged from the ash bunkers into | high-tension chamber, facing the engine-room and 
the railway wagons. The engine-room.is also a rein-| on the same floor level. With the exception of the 
forced concrete building with brick panels. It is 130ft. | boiler feed pumps all the auxiliary plant is electrically 
long by 62ft. wide by 46ft. high, the generators being | operated. For this purposé three 6000/440 volt 
placed on a floor 16ft. above the basement. level..| three-phase, 50-cycle transformers, two of 1000 k.V.A. 
Railway wagons can be run right into the basement | and one of 250 k.V.A. capacity, are installed in 
under a 20-ton electrically-operated travelling erane. | separate chambers in the basement. An 18 k.V.A. 
The engine-room will ultimately contain four genera- | single-phase’ 440/100-volt transformer is included for 
tors. The plant at present installed comprises two | the station lighting; in the basement there is also a 
British Thomson-Houston 5000 kilowatts at 80 per | battery room, containing a 150 ampére-hour 110-volt 
cent. power factor, 3000 revolutions per minute, | battery for operating the switchgear and for emergency 
6600-volt, 50-cycle, 10-stage turbo-alternators, each.| lighting. The whole of the auxiliary and lighting 
exhausting into a Worthington-Simpson three-flow | supply is controlled from switchboards, placed in the 
surface condenser of 7500 square feet cooling surface, basement. ; 
with hydraulic vacuum pump and motor-driven; The Institution dinner was, held at the, Adelphi 
extraction and lift pumps. The whole of the eon-| Hotel on Wednesday evening, with Lord Durham, the 
denser and air filter auxiliaries aré placed in the base~| President, in the chair. There was a large attendance. 
ment and are easily accessible, the basement being well| After the customary loyal toasts had been honoured, 
lighted and free from obstruction. The alternators | Lord Durham proposed the toast of‘ The. City and 
are totally enclosed and ventilated by fans on the Port of Liverpool,’ which was responded to by the 
rotors. The air to each will be filtered by means of an | Lord Mayor and Mr. Thomas Rome, chairman of the 











| motor. The pipe connections are so arranged that | 


| 
| 
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Limited was proposed by Sir John Biles and seconded 
by Sir Archibald: Denny. The visitors were then 
divided into three groups, one 'of which was conducted 
over the airship department at: Walney and the others 
over the shipbuilding and*engineering departments. 
At the airship department the visitors were able to 
inspect thé’ large new airship which is just about com- 
pleted. This vessel measures 530ft. long and has a 
gross lift of 38'tons. The main envelope is divided 
into fifteen gas’ ehambers, contaming altogether 
1} million’ cubic feet of hydrogen: ‘The ship is pro- 
pelled by four six-cylinder Wolseley-Maybach engines 
of a total horse-power of 960, and will have a range 
of 4000 miles with’a speed of 65 miles per hour. The 
engines are carried in three ears, two'in the front car 
and one in'each' of the rear cars. Those members who 
visited the ‘érigineering works obtained a good idea 
of the immense’ Variéty of the firm’s products. At 
the present time large numbers of locomotives belong- 
ing to alt the ‘principal railway companies in Great 
Britain are béing completely overhauled and brought 
up to date in these works. Steam ‘turbines, turbine 
gears up to 12ft. 6in. diameter, large horizontal gas 
engines, and field guns were all'seen in different stages 
of production. The shipbuilding section of the works 
is equally busy, the most important vessel in hand 
being the Scythia, which was recently launched and 
is now being fitted, out for the; Cumard Company. 
The visit to Barrow. brought, to an end the four 
days’ itinerary, during »which, the members of the 
Institution had ample opportunities to|become familiar 











with many of the great Lancashire undertakings. 
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Mr. G. B., Brook, Lecturer in Non-ferrous Metal. 
lurgy to the University of Sheffield, has accepted the 
responsible. position of chief chemist to the. British 
Aluminium Company, Mr. Brook’s, connection with 
the light industries of Sheffield extends over thirty 
years. He was trained under Mr. A. H. Allen, Public 
Analyst for Sheffield. and the West Riding, and, was 
the first Lecturer in Non-ferrous Metallurgy at the 
Sheffield, University. During the war he was closely 
identified with the work of the Sheffield Munitions 
Committee, and subsequently in, the establishment 
of the Wounded Officers’ Training Department. in 
Non-ferrous, Metallurgy. His departure will be a 
distinet loss to the city of Sheffield. 

* * * 


THE expected has happened as a sequel to the con- 
flict of opinion between Mr. Maxwell Garnett, the 
Principal. of. the. Manchester College of Technology, 
and the Education Committee: of the City Couneil. 
Mr. Maxwell: Garnett asks the Lord Mayor of Man- 
chester, in a letter dated July 8th, to accept. his 
resignation of the office of Principal of the College. 
His stated reason for taking this step is that instead 
of extending the highest. work of the College the City 
Council have approved of, the Education Committee's 
policy of reducing it. .He adds that the decision will 
result in serious injury to the highest work of the 
College, and that the Council would not wish him to 
attempt to carry out a policy which he feels to be a 
fundamentally mistaken one. The resignation will 
take effect at the end of the summer vacation. 

* * * 


Notice has been issued of a conference to be held 
in Cardiff to-morrow, to consider the advisability of 
setting up @ governing water board for Wales. The 
system of regional control and co-ordination in the 
utilisation of the watersheds with the object of 
securing the best use of the potential industrial power 
latent in water resources would, it is intimated, have 
received attention at an earlier date but for the 
postponement, of such schemes following the outbreak 


of war. ; 
* * * 


Muc# interest, has been aroused by the announce- 
ment that Air-Marshal Sir Hugh M. Trenchard, Chief 
of the Air Staff, is to be married to-morrow to the 
Hon. Mrs. Boyle. 

* * * 

TuHE Royal Society has been directly challenged by 
Mr. Gerrard Hickson. He complains that the Council 
of this august body has placed on the records unread 
a paper of which he is the author, bearing the 
imposing title “‘ The Fabric of the Universe.’”’ The 
outcome is awaited with somewhat lively anticipa- 
tion. Mr. Hickson’s point is that the result of the 


diseussion which took place on November 6th last 


on Kinstein’s theory of relativity all the figures 
of astronomy are thrown open to question, His 
paper, it is to be gathered, deals with these high 
matters, and he wants to have his contentions either 









admitted or disproved. / 
ng * * * ‘ 

AN in ing function took place at Northwich 
last Saturday, when over 1000 men, representing the 
technical and ¢or ial staffs and the foremen and 
workmen of Messrs, Brunner, Mond and Co., 
made ® presefr mn to the chairman of the board, |. 
Mr. Roscoe B r, and the dir tom 


made of the fact that during a 
the relations with the workers have 
factory a character that sti 
place. The occasion was marked 
of congratulatory letters from Mr. 
trade union leaders. 


* * * 

Ir having been asserted in a letter to a North 
Country paper that Mr.-S.- J. Peachey’s~ new vul- 
canisation process is based on the use of sulphur 
chloride, the inventor has written from the Manchester 
College of Technology on July 10th, making the 
definite statement that his process does not employ 
sulphur chloride in any shape or form, but is based 
on an entirely new principle. It is dependent, he 
states, on the interaction of hydrogen sulphite and 


sulphur dioxide, whereby there is liberated a par-’ 


ticularly active form of sulphur capable of combining 
with the rubber at the ordinary. temperature and 
producing effective vulcanisation: . x 

* * * 


Tae proposal made by Mr. Paul Kestner, President 
of the Society of the Chemical Industry of France, 
speaking at Newcastle on Wednesday, will interest 
8 wide circle, A Union of Inventors has been formed 
in France with the object of giving consideration to 
the rights of inventors on international! lines, 


no strike has ever taken |i 





THE Government Memorandum issued on July 13th, 
on the Empire Exhibition, which it is proposed to 
hold in London in 1023, states that while the exhibi- 
tion will be privately organised, it will receive official 
recognition and support. The Government propose 
to ask Parliament to sanction participation in the 
guarantee fund to the amount of £100,000, condi- 
tional on £500,000 being subscribed from other 
sources, 


* * * ee 
De 


Tar Departmental Committee's report on telephone 
rates, which was issued on Monday, confirms the 
announcement on this page last week that the flat 





rate which gives undue ‘pr@ference to the large (as 
against the small user is to be abolished. The Con 
mittee regard the , fixed 


charge for installation and a uni charge for ea 
respective local call, as an equitable system and one 
which should be adopted as the basis : 
tariff. It is estimated that on the fi 
telephaee poco will show a surplus 
in -22, of £600,000 in 1922-23, of £200,000 
1923-24, and a deficit of £500,000 in 1994-26. Evi- 
dence was given that the wages paid to operators at 
the present time, compared with pre-war figures, 
represented an increase of 151 per cent. 
* * * 


‘In his evidence before the Select Committee of the 
House of Commons on telephone charges, on Tuesday, 
Major Purvis, Assistant Engineer to the Post Office, 
referred to the reason for substituting automatic for 
manual operation. The point now at issue was, he 
said, whether the additional capital expenditure and 
maintenance charge of automatic systems would be 
an adequate set-off to the higher cost of labour in 
manual operated exchanges. It will be recalled that 
the Post Office is about to, experiment with two 
comparatively new. automatic systems, the panel 
selector, which is owned. by the Western Electric 
Company, and the relay. automatic, with which 
Marconi interests are associated. The first is to be 
installed at a small exchange in the City of London, 
and the latter at Fleetwood. 

+ #* * 


Ar the sitting of the Rates Advisory Committee 
of the Ministry of Transport on July 13th Sir George 
Beharell stated that it would be necessary to make 
provision in the raising of railway rates for a deficit 
from April Ist last to June 30th, 1921, of £62,000,000. 
If, however, as is apparently desired, this deficit is to 
be made good within a moré limited period, it will, 
in the opinion of Sir George Beharell, be necessary 
to raise an i ‘income of £72,000,000. 


s+ © 


In view of the differences of Opinion whether the 
usefulness of the new railway statistics is such as to 
justify thevcostinvolved, the action taken by the 

eration of British Industries is of interest. In 

® letter just addressed to the Ministry of Transport 
the ion ask that the publication of the 
nued on the ground of 
the proceedings before 
ittee have shown that one 
of arriving at a satisfactory 
fates and charges is the absence of 
std to the cost of the various 

nis felé that the statistical 
jould, therefore, be 
to supply this most 


3 Sitecpanasly » See 






j av. It is added that 












tion, 
. * * * 


THE efforts on the part of those engaged in industry 
to secure relief in connection with the excess profits 
taxation proposals culminated in the moving of an 
amendment in the House of Commons on July 12th 
that the percentage should be reduced from 60 to 40 
per cent, Mr, George Terrell, in moving the amend- 
ment, made a strong attack on the financial policy of 
the Government. Sir George Younger suggested a 
compromise on the basis of 50 per cent. The Chancellor 
of the Exchequer refuséd to accept the amendment. 
He said that every alternative method of raising the 
necessary revenue had beén considered, and the 
decision was that the tax must be fixed at 60 per cent. 
He gave a guarantee that if it could not be dropped 
next year the rate should not exceed 40 per cent. 
The amendment was rejected by 289 votes to 117. 


* * * 


At @ private meeting, held at the Department of 
Scientific and Industrial Research yesterday, Sir 
George Beilby, the Director of Fuel Research, gave 
an account of the work of the Fuel Research Board 





on the subject. of fuel for motor transport. 






















Serious subsidences, were reported on, Tuesday on 
the Furness Railway in. the Pennington, cutting, 
between, Ulverston and) Lindal. The track sunk at 
one point a depth of 15ft., but single line working 
was possible after a short interval. The subsidence 
has occurred in’ an old iron-mining area, and within 
a short distance of the spot where a similar occurrence 
was,reported some years ago. 


ah tet ei 
A sum of £1500 has been already subscribed to the 


for erecting a memorial in Westminster Abbey 
late Lord Rayleigh. The memorial, which, it 





his understood, will take the form of a mural tablet, 


is being organised by a committee of Fellows of the 
yal Society, of which Lord Rayleigh was president 

» time of his death, and of members of the 
sity of Cambridge, of which he was also presi- 


*- * * 


a] Apvan ace has been taken of the arrival in England 
}this week of Mr; Cass Gilbert, one of the leading 


American architects, who was responsible for the 
famous Woolworth building in New York, to arrange 
a banquet in his honour. This will be held at the Café 
Royal on Monday next. The chair will be taken by 
Mr. John W. Simpson, the president of the Royal 
Institution of British Architects, of whose Council 
Mr. Gilbert, who is himself a past-president of the 
American Institute of Architects, will be the guest. 


* * * 


In his speech to the shareholders of Swan, Hunter 
and Wigham Richardson, on Tuesday last, Sir George 
Hunter referred to the danger of under-estimating the 
effect of American competition on the British ship- 
building industry, and warned labour of the danger 
to British industries generally.owing to the increasing 
cost of production. Output, he said, remained low 
and disappointing, and shipbuilding costs, were now 
so‘high that owners were refusing to place orders. 


* * * 


Satisraction has been expressed that the Minister 
of Transport, in a communication received on Monday 
last by the Central Council of Railway Stockholders’ 
Associations, has agreed to receive on Tuesday next 
a deputation of ‘railway: stockholders: The inten- 
tion is to place before Sir Erie Geddes the views of 
the owners of the railways whose interests are 
seriously threatened by the Government. scheme for 


future working. 
* * * 


At-a meeting of the Louth Town Council on July 
13th a report was brought up from Mr. J. L. Silcock, 
of Leeds, on the engineering aspects of the recent flood. 
The report, in addition to dealing with the structural 
damage to houses and other property, puts forward a 
scheme for a river diversion to prevent any recurrence 
of the recent disaster. It was decided to postpone any 
action ‘in the matter pending application to the 
Government for financial assistance in the work of 


reconstruction. 
a“ co ~ 


THERE are always features of interest in the annual 
survey of the river’ Tyne, which is carried out by the 
River Tyne Improvement Commission, and that which 
took place on Monday last was no exception to the 
general rule. The survey is the first made since the 
year 1913. After making the passage of the river up 
to Newburn a journey was made by special train to 
the boundary stone at Hedwin Streams, ‘where the 
Harbour Master read the ‘customary proclamation as 
to the rights, powers, and jurisdiction of the’ Com- 
missioners, and the chairman ‘exercised the ancient 
privilege of kissing the prettiest girl present and hand- 
ing her a Treasury note for £1 in lieu of the sovereign, 
which under normal circumstances is paid for this 
right and privilege. The party then journeyed down 
the river, the proclamation being read a second time 
at the end of the piers at Jarrow. 


* * * 


AN announcement has been issued by the Machine 
Tool Trades Association that the Machine Tool and 
Engineering Exhibition, which was to have been held 
in 1916, will take place at Olympia from September 
4th to September 25th next. Eight years have now 
elapsed since the last exhibition of machine 
tools was held in England, and advantage is to be 
taken of this fact to illustrate the great. strides in 
machine tool design and application which have been 
made during the pest few years, 
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The Royal Agricultural Show at 
Darlington. 
No. ) IV.* 


OnE of the novelties of the Show as regards 
land operations was the “Timesaver”’ tractor 
and one-way plough, exhibited by the Timesaver 
Tractor and Implement Company, 23, Coleman- 
street. London, E.C. 2. The tractor portion or power 
unit of this machine, with the exception of the whee! 
arrangement, is built more or less upon orthodox 
lines, but ‘is made of sufficient height to permit of a 
special anti-balance plough being placed beneath ‘it. 


making periodical overhauls where this service is | controls the admission of fuel and air in proportion 
required.. The automatigy séts are made_in_bizes sto the load on the engine. Paraffin is used after the 
varying between 0.52’ and 18 kilowatts, thesamaller/ engine has been once started, and ignition is effected 


and the larger sets being direct driven. W. 

driven electric lighting séts ranging from 5 to 20 kilo- 
watts capacity, as well as an industrial engine having 
four cylinders, 95 mm. diameter by 140 mm. stroke, 


minute. This engine has been designed especially 


new 3~-5-kilowatt set; which was shown for the first 




















FIG. 19—HAMWORTHY OIL ENGINE WINCH 


The plough unit is pivoted upon a separate axle 
suspended below the main frame, and is connected 
to the latter by means of draught’ chains. When the 
tractor starts ploughing in either direction the plough 
frame slides back out of balance and an automatic 
draught gear raises the idle front or back shares, as 
the case may be, clear of the ground. On arriving 
at the headland, the driver swings his seat round 
the steering column and faces the reverse direction, 
de-clutches one main driving wheel and’ swings. the 
machine to an angle of 45 deg. with the line of furrows, 
de-clutches the other main driving wheel and swings 
the machine in line with the furrows. The tractor 
is then ready to go forward. To transform the 
machine into a tractor for general haulage purposes, 
the plough frame can be lowered to the ground and 
its axle removed and the draught chains discon- 
nected. The power unit can then be driven away, 
leaving the plough stationary. The rear extension 
arm and bearing carrying the rear steering wheel is 
then unbolted and rebolted to the front of the machine. 
The two steering wheels are connected together by 
a tie rod and the frame extensions joined by a cross 
member. The engine has four cylinders, 4}in. bore 
by 5}jin. stroke, and transmits its power to the 
travelling wheels through a dry-plate clutch, a two- 
speed gear box and pinion to a toothed ring on the 
main axle. The weight of the tractor without the 
plough is 2} tons. 


The application of a small oil engine to winch work | 
was shown by the Hamworthy, Engineering Com.- | 
Fig. 19 shows one | 


pany, Limited; Poole, Dorset. 
arrangement in which the winch shaft has two warp- 
ing drums and a centre drum, the winch shaft being 
driven by means of spur gearing. 
operated entirely by one lever, the hook being lowered 
by means of a. weight. 


The engine is of the vertical two-stroke type. It 
operates on paraffin, and is fitted with a high-tension 
magneto, while an ignition tube and starting lamp 
are supplied as an alternative means of starting in 
ease of damage to the magneto. ‘The engine is com- 
plete with fly-wheel,, balanced crank shaft, shaft 


governor, silencer and fuel tank. The clutch and | 


brake consist of a large diameter double cone keyed 
on the winch shaft and covered with friction fabric, 
This cone is pulled into the free gear wheel to raise 
the load and into a fixed cone for braking purposes. 
Handles are provitied so that the winch can be worked 
by hand if required. The same firm also exhibited 
lighting and pumping sets driven by the same type 
of engine. 


The control is | 


In neither the raising nor | 
Jowering positions does the lever require to be held. | 


| head. ‘The cylinders have a bore of 69 mm. and stroke 
| of 100 mm., and the crank shaft has three main bear- 
| ings. The radiator is mounted in front of the engine 
| on a cast iron fuel tank, thus obviating the necessity 
| of a sheet metal tank suspended above the engine. 
There is no water pump. The engine is direct coupled 
| to the dynamo by means of a flexible coupling, and 
| has a heavy fly-wheel and governor. The petrol is 
| raised to the necessary level to feed the carburetter 
| by means of an “‘autovac” tank. Another neat 
| electric lighting set suitable for the house and farm 
| was shown by Alamo Electric, Limited, 36, Grosvenor- 
| gardens. Westminster, $.W. 1. This is another direct- 
driven petrol set, with a very silent running four- 
cycle engine, 2}in. bore by 3}in. stroke,,of the 


Dorman and Co., Limited, Stafford, showed petrol- | 


and giving 40 horse-power at 1000 revolutions per 


for hard work. The cam shaft is driven by a Coventry | 
chain, and thermo-syphon cooling is: provided. The | 


time, has a four-cylinder engine! with a detachable | 
| L¥yon-Brotherhood engines, of both the two and four. 


sizes being of the single-cylinder belt-drive variety, by means of a high-tension magneto. These little 


engines are arranged to drive either a dynamo for 
lighting ora plunger pump for pumping purposes. 
The same firm also showed semi-Diese) crude oil 
engines of 134, 35 and 54 brake hors®:power. Tho 
largest engine was of thé reversing type, especially 
equipped for marine work. It has a rapid starting 
lamp, self starter, a special light-load running device, 
water-cooled exhaust silencer, and Hele-Shaw friction 
clutch, ‘Arthur Lyon and Wrench, Limited, Victori:- 
road, Willesden Junction, London, 'N.W.; showed 
1 and 2-kilowatt petrol electric generating sets, wit!) 


stroke cycle types. The smaller set has a self-con- 
tained dynamo, combined water tank and base. 
plate, and starting switch, which automatically 
switches out of circuit two of the accumulator cells, 
whilst the whole battery is being charged, thus pre- 
venting over-voltaging of any lamps in circuit whilst 
the engine is running. 

Steam wagon exhibits were numerous, but their 
general features were very similar. A typical 6xamp!s 
is that shown by William Foster and Co., Limited, 
Lincoln. This wagon—Fig.  20—has a locomotive 
multitubular boiler, with Belpaire fire-box, designe | 
for a working pressure of 2001b:° per square inch. 
The grate area is 2.56 square feet, and the total heat - 
ing surface is 75 square feet. The engine is of the 
compound pattern, with eylinders 4in. and 6}in. 
diameter by Tin. stroke. By means of a stop valve 
and converting valve, the engine may be run either 
as a compound or as a double high-pressure engine, 
the object in running double high pressure ‘being to 
obtain 75 per cent. more power for temporary use, 
such as starting a heavy ldad or climbing a steop 
incline. The cylinders are steam jacketed. The slide 
valves are operated by motion of the “ Stephenson ”’ 
link type. The crank shaft is of mild steel forged 
out of the solid, and is fitted with cast iron balance 
weights. The pinions are mounted on a squared 
extension of the crank shaft. A disc pattern fly-wheel, 
machined all over, is fitted. Each piston and rod 
is in one piece and are made of mild steel. The cross- 
heads are of cast steel, and screw on to the piston- 
rods. Two speeds of 3 and 6 miles per hour are pro- 
vided for, the change being worked by one lever from 
the foot plate. The gearing is of cast steel. The 
drive is taken from the pinions on the crank shaft 
to large intermediate wheels which rotate on a fixed 
stub shaft. Thence it is taken by a strong roller 
chain to the compensating gear on the main axle. 
The compensating gear may be locked for travelling 
over loose or soft ground. The road driving wheels 
are fitted with twin rubber tires, 1050 mm. outsid» 
diameter, and the front wheels with single rubber 
tires, 850 mm. diameter. A foot brake of the internal 








| 








rotating sleeve pattern. The piston operates inside 








FIG. 20—-FOSTER’S STEAM WAGON 


expanding type is fitted to both rear wheels, and a 


the sleeve and as the sleeve revolves portholes allow | compensating device incorporated in the mechanism 
the admission of the gaseous mixture and the exhaust | ensures equal braking effect on the wheels. A fly- 


Few stands in the Show commanded as much public 
attention as that of R. A. Lister and Co., Limited, 
Dursley. This firm showed its well-known petrol | 
engines, ranging from 2 to 5 horse-power, applied to | 
electric lighting sets, rotary pumps, and milking | 
machines. The Lister-Bruston automatic eleetric | 
lighting sets have proved themselves reliable self- 
contained plants, especially suitable for isolated 
country houses where expert attention is not avail- | 


| of the burnt gases. The engine is water cooled on) 
the thermo-syphon system, and ths lubrication is | 
under pressure from a rotary pump. The generator | 
is of 1l-kilowatt capacity, and the switchboard. is | 
mounted on the generator frame. 
starting and stopping buttons. 

Amongst the exhibitors of small petrol and paraffia | 


engines were Petters, Limited, Yeovil. This firm | 


wheel foot brake is also provided. 

In these days when the cost of labour has become 
almost prohibitive .in proportion to the results, 
farmers find great difficulty in carrying out the 


It is fitted with | important operation of draining their land. The 


“ Revolt’? drain excavator made by the South 
Lincolnshire Agricultural Engineering Company, 
Limited, Spalding, is thus noteworthy, as it is a 


able. In this connection, it should b: mentioned that | 
the firm keeps a competent staff of mechanics for 


* No. Ill. appeared July 9th. 


showed two-stroke engines varying from 2} to 8 horse- | simple and comparatively inexpensive ‘machine which 
| power of very simple design. These engines have no can be operated either by animals or mechanical 
| valves, are hopper cooled for light work, and are | power. When the excavator is drawn over the field 
fitted with a sensitive centrifugal governor which! a U-shaped cutter serves to scoop up a continuous 
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layer of soil 7in. in width and from lin. to 4in. thick. | 
Tho loosened:soil enters the lower end of an inclined 
elevator that carries it’ to the top of the machine, 
where a discharge chute delivers it to the ground. 
An adjustable shoe in front of the cutter serves to 
regulate the thickness of the cut in accordance with 
the consistency of the soil and the power available. 
The elevator is driven direct, by a combined cog-and- 
carrying wheel that runs along the bottom of the 
drain. At the forward end the machine is provided 
with a platform or step for the driver to stand on— 
when drawn by horses—thus imparting proper 
balance with minimum weight to the construction. | 
Owing to its light construction the excavator | 
can be hauled by two horses. ‘I'wo men, one of | 
whom drives whilst the other tends the machine | 
are required. When drawn by a tractor two men | 
are required apart from the driver. 
At previous shows of this Society Hadfields Limited, 
Sheffield, have confined their exhibits to stone- 
crushing machinery, but at Darlington this firm’s | 
stand included machinery, castings, forgings, &c., 
typical of the many branches of its products. A | 
prominent feature was the ‘‘ Hecla”’ disc crusher. It | 
was of the 24in. size, capable of taking pieces up to | 
bin. by 4in. by 2}in., and reducing them at the rate of 
15 tons per hour down to jin. ring materia]. The other 
exhibits included a marine forging 10ft. long, | 
appliances for collieries and mines, Rowbotham self- 
oiling wheels and axles, colliery tubs, the Sylat prop 
withdrawer, the Wild and Petrie tub controller, and 
a special tub greaser. Many articles made of “ Era” 
manganese steel, such as jaw faces, toggles, shells 
for crushing rolls, bushes and links, were also shown, 
making a comprehensive exhibit worthy of the firm. | 
With the object of minimising manual labour a | 





tube connects the controller raechanism to the bulb. 
A pen arm is directly attached to the tube, which 
twists either to the right or left in accordance with the 
internal pressure generated by the temperature which 
affects the bulb. 

ys Lhe number of agricultural tractors was larger than 
at any previous exhibition of this kind. The exhibits 
in this section included all thé leading British and 
American types, the Fordson, the Austin, Saunderson, 
the Cletrac, Blackstone, the British Wallis made on 
American lines by Ruston and Hornsby, Limited, 
Martin’s caterpillar, Titan, Overtime, the Weeks 
Dungey, the ‘Timesaver, the Fiat, the Crawley, the 
Peterbro, the Garner and the Glasgow. The 
“Peterbro,”’ tractor was described in our first article 
on the Show and most of the other machines have 
been at some time dealt with in these columns. 








French Railway Reorganisation. 


As is probably known, the French Government 
has under consideration a scheme for the reorganisa- 


| tion of the administration of the railways of general 


interest in that country, these comprising the five 
principal systems fer which concessions are held by 
companies, together with the sixth network—the 
Western Railway—which has been worked by the 
State for many years past. Prior to reaching the 
question of general reform, the officials of the Ministry 


| of Public Works, at the instance of the Government, 


have been engaged for a few years on the revision and 
simplification of the rates for the transport of mer- 
chandise, which were so extensive as to have formed 
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FIG. 21i—BAMLETT’S 


good deal of thought has been expended upon the 
design and construction of machines for digging up 
potatoes. A. C. Bamlett, Limited, Thirsk, were 
successful in gaining one of the Royal Agricultural | 
Society's medals for a machine, the chief feature of 
which is a change-speed gear to provide a speed of 
rotation of the tines consistent with the travelling | 
speed of the horses and the size and depth of the 
ridges, all of which conditions are liable to variation. | 
A gear too high will damage the potatoes and spread | 
them too far for quick collection, while if the speed | 
of revolution of the tines is too low the potatoes will 
not be unearthed sufficiently, leaving the land in | 
ridges with many potatoes still buried. The Bamlett | 
machine is shown in Fig. 21. It hasastecl main frame | 
which is lighter than the usual frame of cast iron, and | 
the digging mechanism is operated by bevel change- | 


POTATO DIGGER 


a volume of eighteen hundred pages, the mysteries 
of which are said to have only been understood by 
about one hundred specialists. On the one hand, 
each railway system or company has or had rates 
differing from those on the other lines ; while on the 
other, the inner circle of each system contains general 
rates on a kilometric basis, special rates which take 
into consideration the kilometric distance and the 
kind of merchandise, transit or export rates, and con- 
tract rates between certain stations for certain classes 
of goods. One of the effects of the simplification, as 
was stated last February, when large increases in 
rates and passenger fares were sanctioned, is to reduce 
to thirty pages the bulky volume already mentioned. 
It is uncertain as yet whether these changes have 
been carried into effect pending the general reform 
which is proposed by the Government Bill now before 


speed gearing and a countershaft which is driven by the country. What the fate of the Bill will be must 
a chain from the travelling axle. The depth of the | be left for the future to decide. Speaking at the 
L-shaped share is regulated by means of a rear swivel | annual meeting of the Compagnie des Chemins de 
wheel. A new type of link motion is provided for the | Fer de Est on April 27th, the chairman is reported 
tines, and the bearings of these do not dig into the | to have stated that negotiations between the Govern- 


earth. Moreover, each tine bearing is separately 
renewable, thus avoiding the expense of a whole new 
wheel. The travelling wheels are adjustable to the 
width of the ridges. The change-speed gearing is a 
decided step in the right direction. It would be 
better still if the change of speed of revolution could 
be brought about, as is already done in machine tools 
and motor car practice, without having to remove 
one gear wheel and replace it by another. Perhaps 
this will be the next step to be taken by the builders. 
Another of the Society's silver medals was awarded 
to the Dairy Supply Company, Limited, Museum- 
street, London, W.C. 1, for a recording thermometer 
for use with pasteurising apparatus. This apparatus, 
which is, by the way, rather unfortunately christened 
5 Tag,” comprises a thermostatic bulb which is 
inserted into the substance to be controlled. A flexible 


ment and the companies had been proceeding for 
| several months, and had not been brought to a com- 
plete conclusion. On the other hand, he said, it was 
probable that when the scheme had been presented 
by the Minister of Public Works, who was animated 
by good intentions, a long time would elapse before 
a solution was reached in consequence of the state of 
parliamentary work. It was, however, impossible 
for the chairman to comment on the Bill because 
the details had not been published at the time. 

The war has brought out more prominently’ the 
imperfections of the existing railway organisation, 
although the railways accomplished wonderful results 
in the transport of men and material during the long 
period over which it extended. Under the Convention 
of 1883 the companies enjoy a State guarantee 
if the return on the capital invested fails to reach a 








certain sum or percentage. Yet at the end of 1913 
three of the five leading companies were still under 
the necessity) fot,applyihg to! the State under the 
interest guarantee, the companies being the Est, 
the Paris-Orleans, and the Midi’; and the debts thus 
contracted in relation to the State amounted to over 
617,000,000f. on December 31st, 1913. During the 
war the Paris; Lyons and Meditertanean and the 
Nord Railways were also compelled to have recourse 
to the guarantee, and the total debts owing by the 
five companies to the State on account of the guaran- 
tee advanced to 1,596,000,000f. at. the end of 1919, 
being an increase:of nearly 1,000,000,000£. in a period 
of five years: It is, however, not surprising, having 
regard to the working results in Great Britain and 
other countries during the war, that the French rail- 
ways also were operated under unfavourable con- 
ditions in this critical period., Nevertheless, the 
French Ministry of Public Works, to whom the super- 
vision oi the railways is entrusted, has reached the 
conclusion that the time has arrived for bringing 
about an improvemert in the working of the railways, 
the breaking down ot the barriers which separate the 
different systems, the unifying of methods and rates 
and rolling stock, and the co-ordinating of the working 
of the systems in connection with river and maritime 
navigation. It is considered that a reform of this 
kind can be accomplished in two ways. One would be 
immediate State purchase and working of the rail- 
ways directly by the State or indirectly, while the 
other is the adaptation of the existing convention 
to the new situation created by the war; and under 
the present conventions the concessions held by the 
companies will only expire within a period of forty 
years from the present time. Under the Bill prepared 
by the Ministry of Public: Works the Government, 
for reasons of financial prudence, rejects the idea ot 
immediate purchase, as the financial liquidation of 
the companies would present some rather delicate 
problems in the present condition of the French money 
market. It is calculated, for instance, that the 
annuity which would have to be paid would amount 
to 700,000,000f., while the acquisition of the loco- 
motives and rolling stock was estimated at 
3,000,000,000£. as far back as 1914 on the basis of 
pre-war prices. 

Tho Government Bill in these circumstances pro- 
poses to preserve the autonomy of the companies, 
but a High Council—Conseil Supericur—is to be 
established to settle questions of common in- 
terest. Eighteen members of the Council are to 
be appointed by the companies and one repre- 
sentative of the personnel from each of the six railway 
systems—including the State Western network— 
is to be selected by the Minister of Public Works. 
In the case of the remaining twenty-four, ten members 
will be representative of public works, four of the 
Ministry of Finance, three of commerce and industry, 
three of agricultural interests, and four of the Minis- 
iries for the Colonies, Labour, War, and Foreign 
Affairs. The Council will be assisted by a Comité do 
Direction, and the decisions arrived at by these 
authorities will be applicable to all the railways con- 
cerned. It is unnecessary to enter into the financial 
provisions of the measure on the present occasion. 
It will be sufficient to say that the Bill makes arrange- 
ments for establishing the financial solidarity of the 
different systems, the revision of rates, &c.; and the 
Government undertakes to restore the railways, where 
destroyed or damaged through acts of war, to the 
material situation which existed at the beginning of 
August, 1914. It will be possible for the companies 
to raise further capital for extensions and develop- 
ments, and as the period for total redemption of this 
new capital can extend beyond the time fixed for the 
expiration of the last concessions forty years hence, 
no obstacles are placed in the way of investors coming 
forward with subscriptions. At the same time the 
Bill does not entirely abandon the possibility of State 
purchase at some future period, seeing that it states 
that in case of the purchase of a network the com- 
pensation will be calculated according to the regula- 
tions in force, although the working results in 1914 
down to the end of 1920, will be left out of considera- 
tion in determining the net working proceeds. The 
prospect of the Bill becoming law cannot be foreseen 
at the present time, and the curious fact in connection 
with it is the submission by M. Loucheur, Minister 
of Industrial Reconstruction, of an independent Bill 
suggesting the State purchase of all the railways, and 
the leasing of them and of those in Alsace-Lorraine - 
to a new company. 








Tse Royal Mint undertakes the earlier processes in the 
production of Inland Revenue stamps, of which a large 
number of new designs have recently been issued. First, 
the design is cut on steel by hand with very minute caro. 
A die is then cast, and lead blocks are struck from it to 
form a large master plate containing 240 blocks, each block 
representing a stamp. Extreme accuracy is required in 
the master plate, and if there is only a small error the 
plate is rejected. From the master plate, representing 
240 stamps in one sheet, moulds in wax are obtained on 
which nickel is deposited to form the working plates from 
which to print. Every working plate must be carefully 
tested to ensure that it gives a uniform impression, so 
that there shall be absolute uniformity between all the 
printed stamps. 
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STEAM BOILER EFFICIENCY. 


Sm,—The facts regarding the economical performances of 
steam boilers have been so often misapplied and subjected to 
distortion that many fallacies have, through continued repeti- 
tion, come to%be accepted as}demonstrated facts. 

The most generally accepted fallacy is that of there being an 
enormous waste of fuel caused by the use of what is termed 
excess air. Millions of tons are mentioned by the moonstruck 
disciples of scientific control. Practically, there is no such loss ! 
Any loss caused by the use of air is due to there being too little 
instead of too much air used. 

This, of course, is totally opposed to what is taught as scientific 
theory, but is,in absolute agreement with ascertained facts. 
14 When a comparatively small quantity of air is used in the 
furnace of a steam boiler it is raised to a high temperature and 
greatly expanded in bulk. When a comparatively large quantity 
is used it is raised to a more moderate temperature and not so 
greatly expanded in bulk. Its bulk, however, and also its density, 
is greater than that of the smaller quantity, and, while it carries 
the same quantity of heat, it passes over the heating surface 
of the boiler at a higher velocity. The higher velocity, together 
with the greater density, results in a more effective scrubbing 
action on the heating surface and consequently in a, more 














In column 15 are given the cube roote of the quantities given 
in column 13. 

The fact that these fourth and cube roots are to all intents 
and purposes equal, when allowances for the different rates of 
combustion are taken into account, is a sufficient demonstration 
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where F = any higher rate of firing in pounds per square foot 
grate area. 

f = any lower rate of firing in pounds per square foot of 
grate area. 

F = any higher rate of evaporation in pounds per square 
foot of grate area or in pounds per square foot of 
heating surface. 

“e = any lower rate of evaporation in pounds per square 
foot of grate area or in pounds per square foot of 
heating surface. 

The fact that as a whole the thermal efficiencies realised in 
these tests are lower than are realised in British locomotive 
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Locomotive Boiler Test Results. 


goods stock with the vacuum brake, wagons in shops for minor 
repairs, and for which ‘time or room was not available for the 
complete fitting of the brake, were equipped with a through 
train pipe and lettered “train pipeonly ”’ on the side. As far as 
I can remember the proportion of these wagons so fitted allowed 
on a train was 1 to 6 fully fitted, and it was the duty of the guard 
to inform the driver how many of them there were on the train, 
An additional reason for fitting all stock with the vacuum brake 
was the fact that in descending the long hills up country—with 
a ruling grade of 1 in 44 on the broad-gauge section—-the hand 
brakes on both passenger and goods stock were used for checking 
the train, and the vacuum brake was kept as a reserve, 
Leicester, July 7th. K. C. Srranan. 


Str,—Supplementing the information given by Mr. Paulin 
in your issue of 2nd inst., in reply to your correspondent ‘‘ Con- 
tinuous Brakes,” I may say that with the exception of the lines 
in Western Australia, all the Australian railways, including the 
Transcontinental, use the Westinghouse continuous air brake 
on goods, as well as passenger, trains. This brake is also used on 
all trains on the New Zealand railways, where very long goods 
trains are controlled by if. 

As referred to in your columns at the time, very exhaustive 
trials of the Westinghouse brake were carried out in Hungary 
in 1913 on goods trains consisting of seventy-five vehicles, one 
trial being made on a gradient of 1 in 40, extending for 22} 
miles, and the brake amply fulfilled all the requirements of a 
continuous brake for goods trains, as laid down by the Berne 
Convention. 

It is, therefore, not due to any inadequacy on the part of the 
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effective transmission of heat to the water on the other side of | 
that surface. 

It is thus seen that for purely mechanical reasons it is necessary 
to use a comparatively large quantity of air in operating a 
steam boiler. There is, however, another still more important | 
reason for using a comparatively large quantity of air, and that | 
is to prevent the formation of carbon monoxide in the process of | 
combustion. When it is realised that the formation of 1 per | 
cent. of carbon monoxide in the furnace of a steam boiler causes 
more loss than would be caused by an admission of 50 per cent. | 
more air the matter of the air supply assumes a very important | 


aspect indeed. 

In most locomotive boilers the size of the ashpan opening | 
is such that it is practically impossible to admit sufficient | 
quantities of air to prevent the formation of carbon monoxide 
even when comparatively lightly loaded, and as locomative | 
boilers are used at widely varying ranges of output, it will be 
understood that in many cases at high output the formation of 
carbon monoxide takes place to a considerable extent. This, | 
along with other correlated facts, may be perceived from 
the calculated results of a series of twenty-five tests made 
on four different locomotive boilers given in the accompanying | 
table. All four boilers were tested on the stationary testing 
plant at St. Louis, U.S.A., where the arrangements made for 
recording the observations were probably the most complete 
that had ever been used in the course of steam boiler testing. 

The first nine columns of the table are given exactly as they 
were published by Mr. Lawford H. Fry in 1909. The last six 
columns have been calculated by the writer. In the first of 
these, column 10, is given the quantity of air used per pound of 
water evaporated, the different quantities being the result of 
dividing column 9 by column 8, and these at once demonstrate 
the fact that the greater the quantity of air the greater the 
efficiency of combustion. 

In colurnn 11 are given the corresponding quantities of air 
used per pound of coal actually burnt. The quantity required 
theoretically for complete combustion is 10.03 Ib. 

The alternate expansion and contraction to which air is sub- 
jected in the course of its passage from the entrance to the exit 
of a steam boiler is governed by now well-known natural laws. 
It is not, however, so well known that these same laws may be 
used to explain the variations in output produced by variations 
in the rate of firing. 

In column 12 the rates of firing are expressed as multiples or 
ratios of the lowest rates given in column 2. 

In column 13 the rates of evaporation are expressed as 
multiples or ratios of the lowest rates given in column 8. 

In column 14 are given the fourth roots of the quantities 
given in column 12, 














boilers is due to the further fact that as a general rule the tube 
diameters of British boilers are smaller than those of American 
boilers. This, of course, is only another proof of the effect 
velocity of the gases has on the economical operation of a steam 
boiler. 
Jas. Duntop. 
Glasgow, July 2nd. 


CONTINUOUS BRAKES FOR GOODS TRAINS. 


Sir,—In your issues of June 18th and the 2nd inst. I notice 
letters on the subject of i brakes for goods trains. 


rs 





Just prior to the war the Ceylon Government Railway com- | 


pleted the fitting up of the broad-gauge goods stock with the 
automatic vacuum brake and screw couplings, with very satis 


| brake that its use on European goods trains is not yet general ; 
| but owing to the war and consequent financial conditions, the 
question of its adoption for all goods trains has remained in that 
| nebulous sphere entitled “‘ under consideration.’’ There are 
indications, however, that “ consideration ”’ may soon give place 
| to action. 

Tuomas Barry. 





j 

| Kew, July 6th. 

LOCOMOTIVE PISTON VALVES. 

Sre,—-In a recent issue of your paper there appeared a letter 

from: Mr. E. Cecil Poultney, in regard to our present 12in. piston 

| valve for locomotives, as compared with the former type of 
valve. I am sending you herewith a print from our tracing 
No. 50162-G, showing the valve in question. In the letter to 

| which I have referred above, information was not given as to 
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PISTON VALVE, PENNSYLVANIA RAILROAD 


factory results. This was rendered all the more necessary on | 


this line as certain trains are run “ mixed,” é.e., passenger and | 


goods, with the goods wagons at the front end. The buffers 
were of the usual double type, and the rule was to adjust the 
couplings of passenger or mixed trains to allow lin. play between 
the faces of the buffers, which gave greater ease in going round 
the very sharp curves encountered on the hill section of the main | 


| line. Increased play was, of course, given in the case of trains | 


composed only of goods stock. During the process of fitting the 





the weight of this re-design of valve as compared with the former 
desigu, and, therefore, as a matter of information, 1 would 
advise you that comparson of the weights of these valves 
without stem, #.¢., the valve body alone, is as follows :—Present 
12in. valve, 117 Ib. ; former 16in. valve used on locomotives 
for which the 12in. valve is now standard, 253 Ib. 
J. T. Wat.is, 
Chief of Motive Power, Pennsylvania System. 
June 14th. 
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THE second meeting of the South American Railway 
Congress is expected to be held in Rio Janeiro in 1922. 


As from the 2Ist ult. the transit of fish from Aberdeen 
has been accelerated and it now arrives at Billingsgate in 


the early morning. ° 

T1cKETS at a single fare.and a-third for the double 
journey are being issued to women and girls fruit picking 
in Scotland. The concession may not, however, be made 
next year. 

Ir was stated in the House of Commons on the 30th 
ultimo that an opportunity to discuss the proposed railway 
policy of the Government will arise when the Consolidation 
Fund Bill is under consideration. 


On the 21st ult. the Home Secretary stated that he was 
in communication with the Minister of Transport on the 
question of the — of the twenty-four hour system 
of notation to railways, but was not yet in a position to 
make an announcement on the matter. 


Tue work of track elevation, i.¢c., the elimination of level 
crossings, in Chicago was suspended during the war and 
the subsequent Federal control of the railways. \.ith the 
return of the railways to private manage cent the subject 
is again receiving attention. 

In @ leading article on “ Railwaymen's Wages,” in our 
issue of the 11th ultimo, we said :—‘‘ We do not know 
what increased expenditure the award will bring in its 
train, but it will, we estimate, be between seven and ten 
millions,” We now find from the recent White Paper, 
‘* Railway Working,” that the cost is seven millions. 


Tue successor to Mr. Walter D. Hines, as Director- 
General of the United States Railroad Administration, is 
Mr. J. B. Payne, the Secretary of the Interior in the Wilson 
Government, which post he will continue to hold. Mr. 
Payne was general counsel to the Railroad Administration 
for eighteen months, and his work now in connection with 
railways is to wind up the Federal control. 

ANSWERING @ question on the 5th instant, Sir Erie 
Geddes aaid that railway companies did not maintain 
separate records of the results of working each. section of 
their line, and the information asked for as to unprofitable 
branch lines was not, therefore, available. In regard to 
the suggestion that there should be @ curtailment of 
facilities for travelling on Sundays, he replied that it was 
the general poli¢y of the railway companies not to keep 
lines open on Sunday unnecessarily, but the convenience 
of the public had to be considered. 


Tue Railway Operating Statistics for the four weeks 
ended April 25th show a decrease of 10.81 per, cent. in the 
total tonnage as compared with the previous four weeks. 
This decrease was mainly due to the Easter holidays. The 
average length of haul was about the same and the speed 
of the goods trains continues to show some improvement, 
indicating that the traffic continues to move more freely. 
During the four four-weekly periods since January 4th 
the receipts per ton-mile, less cost of collection and 
delivery, were, commencing with the four weeks ended 
February Ist, 1.164d., 1.485d., 1.529d., and 1.576d. 
The last figure is subject to revision. 

A Waurre-Paper, Cmd. 815, ‘‘ Railway Working,”’ issued 
on the 10th instant, shows that for the financial year ended 
March 31st last, the railway receipts for the United 
Kingdom ex! the expenditure by £7,141,070, but 
the guarantee of £47,440,000 and £1,050,000 for interest 
on capital works brought into use since 1913 brought the 
total deficit to £41,349,530. The estimated deficiency 
given in White Paper Cmd. 402 in November was 
£45,000,000. The decrease is due to £10,000,000 increase 
in rates, which is, however; offset by the unexpected 
increases in wages, higher cost of material, coal, &c. It 
is estimated that to avoid any deficit during the present 
year a further £54,500,000 will be required. 


As compared with the £7,249,243 received from passenger 
traffic in March, the receipts in April were £8,441,684 and 
in May £9,375,687; the receipts in March were 
£11,997,341 and £11,163,749 in April and £11,113,687 in 
May. In March there were £1,007,977 for Government 
traffic, but this item is now merged into the nger and 
goods receipts. The total revenue for April was £18,773,869 
and for May £19,650,271, as compared with £19,371,806 in 
March. The expenditure was £18,531,236 in April and 
£19,014,340 in May, as against £18,764,851 in March. The 
loss, after paying the Government guarantee, was 
£3,541,594 in April and £3,351,579 in May, as against 
£3,044,504 in March. We would remind our readers that 
Easter fell in April and that May had five Sundays. 


Durtma 1919, 411,904,039 persons were conveyed at 
workmen's fares in London at an average of 1.67d. per 
head, as against 255,684,307 at 1.56d. each in 1913. 
During the first three months of the present year the work- 
men conveyed at such fares on the South-Eastern and 
Chatham system made 6,548,685 journeys and brought in 
£58,811. The cost of working the trains was £140,786. 
The railway companies estimate that if workmen were 
charged a single fare for the double journey 70 per cent. 
would have to pay an increase of up to 100 per cent. ; 
12 per cent. would pay between 100 and 150 per cent. ; 
10 per cent. between 150 and 200 per cent. ; 4 per cent. 
between 200 and 250 per cent. ; 3 per cent. between 250 
and 300 per cent. ; and 1 per cent. between 300 and 350 
per cent. 

A QUESTION was asked of the Minister of Transport on 
the 5th instant as to the adoption by the London railway 
companies of the ire and Yorkshire company’s 
traffic regulation scheme. The reply made was that the sys- 
tem was specially suitable for passenger traffic between two 
terminals without intermediate stops. The question of its 
adoption by London railway companies was one for their 
own consideration, but he would point out that there must 
be of necessity greater difficulty in operating this system 
in London than in smaller cities, in view of the hardships 
which would be inflicted on passengers who are only 4 
passing through London from remote parts, and the 
inability of Londoners themselves who live at distances 





from the termini concerned to effect their bookings without 


considerable inconvenience. - 


Notes and Memoranda. , 


A STRANGE observation, pointed out ‘by the Chemical 
Trade Journal, is, that the few, notably magnetic elements 
have nearly the s’me atomic weight. These are iron, 
nickel, and cobalt, with respective atomic weights of 
55.8, 58.7, and 59; and manganese, the atomic weight 
of which is 54.9, is feebly magnetic. A new magnetic. 
alloy, moreover, consists of copper, manganese, and 
aluminium in proportions that give an average atomic 
weight of 56.3, - 


In cleaning by machine 100,000 cement $-On & 
concrete road contract in Wisconsin 200 by f£ cement, 
says the Engineering News-Record, were recove gly 
bundle of 60 sacks, after cleaning, weighed 25 1b. sae 
pared with 50 lb. to 75 1b. before cleaning; thus’ reducing 
the freight tharges on returned sacks. Altogether: the 
contractor estimated that he saved 1000 dols on his 
cement sack account. 


Tue fact that soreten tabi continue their attacks on | 
wet woodwork even when subjected to considerable pres- 
sure was demonstrated by the destruction of two wood 
stave pipe lines thro which the Union Oil 
pumps salt water at Oleum, Cal. The teredos must have 
been drawn in through the centrifugal pumps and entered 
the wood staves from the inside. “pipe lines were 
10in. and 12in. diameter respectively and were ope 3 
under a pressure of 40 lb. per square inch. Seme of ie 
teredos had attained to a length of 8in. = 


An article on the protection of buildings against whi 
ants in the Engineering News Record explain how “sy 
insects always require access to earth. When this source 
of moisture is shut off they will not be able to extend their 
galleries farther and will perish. In case of infested frame 


Miscellanea. 





ASBESTOS with fibres as long as 3ft. is said to be mined 
in the Philippine Island of Luzon. 


THE Venezuelan Government contemplates equipping 
the port of Guanta with up-to-date apparatus for loadi 

on ships. 

Work on the Brussels ship canal is proceeding rapidly, 
and it is hoped that by the end of the year Brussels will 
be able to rank as a seaport. The locks at Wintham will 
allow the passage of steamers of from 1000 to 1500 tons. 


Tue first of the 8100-ton steel steamships built at the 
Victoria, British Columbia, plant of the Harbour Marine 
Company, Limited, to the order of the Dominion Govern- 
Ment, was launched on June 29th. 


Tae Municipal Commissioner of Bombay has laid before 
‘Corporation a scheme to bring an additional fifty 

on, gallons of potable water per day from Lake Tansa. 
The scheme is estimated to cost £4,000,000, distributed 


| over @ period of five years. 


Tue Machine Tool and Engineering Exhibition, which 
was to have been held in 1916, but was postponed on 
account of the war, will be held at Olympia in September 
next. The whole of the space available at Olympia has 
heen booked up for some months past. 


* ProsPectinc work has disclosed the presence of tin 
ore, or cassiterite, over an area of South Africa extending 
from Helderburg, between Stellenbosch and Somerset 
West, through the Koeberg district. The geological 
formation of this Cape district is similar to that of the 
Camborne district, Cornwall. 
A NEw style of printing has been introduced, this week, 
by the Patent Office, for the current specifications. The 





buildings, when once the infested beams are disconnected 
from the earth, the insects in the woodwork, no matter 
in how great numbers, will soon dry up and die. » Thus, if, 
with the soil which is the source of the white ants 


will die in the flooring and ary ier even if they had pene- : 


trated to the second and third floors, 

In his capacity as Chief Research Chemist to the Electro- 
metallurgical Committee of the Ministry of Munitions, Mr. 
W. E. Hughes found that electro-deposited iron was liable 
to contain pinholes, lumps, inclusions of foreign matter, 
cracks, and ‘‘ quasi-cracks,” and that a given specimen 
might present very marked differences of structure. He 
concludes that these defects may render the iron dangerous 
and unsuitable for engineering purposes, but that they 
arise from causes which can be largely eliminated by 
efficient control of the deposition process. It is generally 
assumed that electrolytic iron is a very pure product, but, 
as he shows, this is by no means necessarily the case. 
Further, it is usually assumed to be hard, and indeed 
be so, though not always. 

Two or three years ago the Federated Malay States 
Railways required a number of wheels and axles, so the 
locomotive superintendent visited Japan with the object 
of making his’ there. The Japanese, however, 
could not supply rolled steel tires, and it was thus decided 
to use plain cast steel wheels without separate tires. The 
metal for the wheels had a tensile strength of not more 
than 40 tons per square inch, and not less thar 32 tons per 
square inch, with an elongation of not less than 12 per 
cent. Some of the wheels, of which 250 pairs were ordered, 
have been in service over twelve months, and have given 
entire satisfaction. It is the intention, when the wheels 
have been worn, or turned, down to the limit mark, to 
machine them off to form cast steel wheel centres and to 
shrink on rolled tires. 

In a paper recently read before the Institution of Auto- 
mobile Engineers, Mr. B. H. Thomas gave some par- 
ticulars concerning the repair of worn motor parts by 
means of electrically deposited iron. The bath that gave 
the most satisfactory results, .he said, was composed of 
75 grammes of ferrous ammonium sulphate to 1 litre 
of water, with a current density of 1 amp. per 30 square 
centimetres. The work is suspended in the vat from a 
standard fixed to the bench, and in order to ensure a 
uniform deposit the anode is moved about the work by 
means of a small motor. The best anode proved to be 
that made up of 16 8.W.G. Swedish iron wire wound into 
the form of a cylinder and thoroughly annealed. The 
temperature of the solution should be kept above 68 deg. 
Fah., and it is desirable to decant and settle it every three 
days or so to remove oxides of foreign matter, which cause 
roughness in the deposited metal. 


In a paper on “ The Possibilities of Railless Electric 
Traction,” presented at the annual conference of the 
Managers’ Section of the Municipal Tramways Associa- 
tion, held at Birmingham a few weeks ago, Mr. R. H. 
Wilkinson, the general manager of the Bradford Tram- 
ways, stated that up to the present railless vehicles 
had been considered as an auxiliary to the main tramway 
service ; but the possibilities of a considerable extension 
of railless traction business now appeared very probable. 
These vehicles had been in operation in this country for 
nine years, so that sufficient knowledge was available 
to enable a fairly correct estimate to be made as to their 
capabilities. The weight restriction had in the past 
resulted in the vehicles being made of materials much too 
light to withstand the wear and tear of service, with the 
inevitable result—increased working e: and fre- 
quent breakdowns. The Ministry of rt a few 
months ago altered the weight restriction from five tons 
loaded to five tons unloaded, so that a more economical 
and reliable vehicle could now be made. In Bradford the 
working costs were higher than they would be with pro- 
perly constructed vehicles; but, nevertheless, were 
approximately 4d. per mile less than those of the tramear. 
Although not so reliable, railless vehicles certain 
advantages over tramears. A vehicle breaking down did 
not interfere with, or cause any delay to, the other vehicles 
in service. They could draw closer to the sidewalk for 
loading and unloading ; they made considerably less noise 
than a tramcar, and offered greater facilities for inter- 
running. Another direction in which the railless vehicle 
was likely to prove of considerable benefit was in the 
carriage of parcels and goods. 
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sheet is the same size, but there are two columns of type 
on-every page. The new arrangement may tend towards 
“td ro on and facility in ining, on account 
of the shorter lines, but the general arrangement of the 
heading is not so convenient as the old style. 

Tue report of the London County Council Highways 
Committee shows that the working expenses of the 
electric trams have increased from 6.62d. per car mile in 
1912-13 to an estimated expense for 1920-21 of 18.46d. 
per mile. . These amounts do not include-the cost of 
renewals. ‘Fhe increase in the working costs has been 
most striking sihee 1916-17, at which time they amounted 
to 8.82d. per car mile. — 

Tre development of the Bridge River power site near 
Lillooet, Vancouver, is in its initial stages, surveying 
and preliminary work now being carried on. The plans, 
which will involve the expenditure of 30,000,000 dols., 
call for a tunnel a mile and a-half long under Mission 
Mountain, discharging into Seaton Lake, six miles from 
Lillooet. The fall will be 1400ft., and it is estimated that 
400,000 horse-power will be developed. 

An exhibition of French products, organised by the 
Office Commercial Frangais en Angleterre, was opened 
yesterday in the Exhibition Halls at 153, Queen Victoria- 
street, E.C.4. On this occasion the exhibition is con- 
cerned with the following articles :—Perfumery, optical, 
ornaments and jewels, articles de Paris, fancy leather 
goods, philosophical and geodetical instruments, electric 
medical and surgical apparatus, laboratory accessories, 
brushes, &c. It will remain open till the end of the month. 

Tue scheme of harbour improvements for Hamilton, 
Ontario, which is being considered by the Canadian 
International Deep Waterways Commission, will involve 
an expenditure amounting to 20,000,000 dols. Hamilton 
at present handles 125,000 tons annually of steel, pig 
iron and. agricultural implements over its docks, and 
7,000,000ft. of lumber. With the completion of the new 

Jelland Canal, tonnage is expected to reach 1,500,000 
tons. Exports from the city overseas in 1919 amounted 
to 20,000,000 dols. 

Dorie the author’s reply to the discussion, by the 
South African Institution of Engineers, of a paper on the 
settlement of mine water before it is pumped from the 
shaft, Mr. J. Whitehouse said that the cost of spares and 
castings used on pumping at the mine in question, for 
the year ending March 31st, 1919, at which date the 
settlers were put into commission, was £4240 14s. 9d., and 
for the following year ending March 31st, 1920, this cost 
was reduced to £2342 13s. 10d., showing a saving over 
twelve months of £1898 0s. 11d. 


Pumrrnec trials made on a borehole sunk to test the 
water supply at the new Welwyn Garden City have proved 
a supply of 500,000 gallons a day from an 8in. bore at 
110ft. Directly the bore reached a depth of 85ft. a pumping 
test was made at the rate of 15,000 gallons per hour, or 
250 gallons per minute, for a period of nine hours each 
day for four days. As a result, it is concluded that there 
is an inflow of water into the borehole at the rate of from 
300 to 400 gallons per minute, within a dépth of 21ft. 
from the surface, leaving a depth of water in the borehole 
still available of 86ft, at its present level. 

Some discussion having recently arisen as to the future 
of the Bengal Engineering College, the Calcutta University 
Commission has suggested that the College should be a 
constituent college of the University ; that it should be 
brought into close touch with the new Indian Institute of 
Engineers; and.that the great engineering firms in Cal- 
cutta should be interested in its management. The 
Bengal Chamber of Commerce has expressed concurrence 
with the proposal that the management of the College 
should be transferred to the ted new governing 
body, which would consist of twenty members, of whom 
eight would be appointed by the Government of India 
(one), and the Government of Bengal (seven) ; two would 
be appointed by the Executive Council of the University ; 
two would represent engineering industries ; two would be 
appointed by the Indian Institute of Engineers; one by 
the Mining and Geological Institute ; one by the Faculty 
of Science of the University ; one by the Bengal Chamber 
of Commerce ; two by the Academic Board of the College ; 
and the ining member would be the Principal of the 





remaining 
College. The Chamber of Commerce, however, suggested 
that the board would be rather unwieldy. 
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Lord Fisher. 


One of the very greatest of England’s great men 
passed away on Saturday in the person of Admiral of 
the Fleet Lord Fisher of Kilverstone. His oft- 
expressed wish to ‘die in harness ” was not gratified, 
but we are told, and readily believe, that to the last 
day of his life he was thinking and planning on behalf 
of the service <hat he loved so passionately, and for 
whose welfare he had consistently striven through 
two generations. The annais of the British Navy 
afford no parallel to Fisher’s career ; the versatility 
of his genius entitles him'to a special niche in the 
gallery of national celebrities, and of him, more truly 
than of most, can it be said: “‘ Take him for all in 
all, we shall not look upon bis like again” In review- 
ing the career of this remarkable man there is a very 
natural tendency to concentrate on the two periods 
during which his work was performed more or less in 
the glare of publicity The first period began with 
his appointment on Trafalgar Day, 1904, as First Sea 
Lord of the Admiralty, which office he held until 
January 25th, 1910. It would be nolight task even to 
catalogue the numerous reforms in the administration, 
disposition, personnel and matérial of the Navy which 
he carried through in the course of those sixty-three 
crowded months. As Admiral Sims, one of his many 
American admirers, has wittily said, “ Fisher was the 
embodiment of the verb ‘to hustle.” His capacity 
for work was enormous, and he spared his sub- 
ordinates as little as he spared himself. 

To the engineering world the most notable events of 
his administration were in the first place the scheme 
of common entry and common training for naval 
officers up to a certain stage, when specialisation in 
deck or engineering duties began, and in the 
second the introduction of the Dreadnought type of 
capital ship. As most of our readers will remember, 
both innovations encountered warm opposition and 
raised up for their author a host of critics. In erasing 
the old line of demarcation between the “ executive ” 
and the engineer officer Fisher exhibited a timely 
appreciation of the almost decisive influence which 
machinery had begun to exert on naval tactics and 
strategy. The theory on which he worked was, that 
since the modern man-of-war depended entirely upon 
mechanical aid for its powers of mobility and offence, 
it was incumbent upon the modern naval officer to 
possess a practical knowledge of engineering in its 
application to naval science. That the theory was 
sound has never been disputed, but there were acute, 
and often acrimonious, differences of opinion as to 
the merits of the scheme which was designed to trans- 
late it into practice. Nevertheless it was accepted 
by the Board of Admiralty in 1902—at which date 
Fisher was Second Sea Lord—and continued in force 
for the next twelve years. Modifications were intro- 





duced subsequently, some. of which were due to the 
exigencies of war; but fundamentally, the system is 
unchanged to-day. Irrespective of this drastic altera- 
tion in the system, of entry and early training, Fisher 
did much to improve the standard of engineering 
efficiency throughout the Navy. When in 1899 he 
took over the Mediterranean command he found the 
fleet: in- those waters woefully deficient in speed, and 
speed, in his eyes, was second only to gun power as 
an element of fighting value. By methods peculiarly 
his own he succeeded in. raising the, speed of his eom- 
mand from 12 knots.to 15 knots, andjengineer, officers 
who served under him at that time have strange tales 
to tell of the means by which this notable achievement 
was made possible: It was during his tenure of 
command “up the Straits” that Fisher draited a 
provisional list of the ships. which jhe afterwards 
scrapped by the score.. He had a rough-and-ready, 
but most effective, formula for determining the fight- 
ing value of individual ships, and every vessel that 
fell short of it was condemned out of hand. In the 
judgment of many this process of elimination was 
carried too far; but it is certain that he freed the 
Navy of a vast amount of useless material with which 
it was overweighted and thus released thousands of 
officers and ratings to man more valuable ships. 
The second outstanding event of his term as First 
Sea Lord was the coming of the Dreadnought. There 
have been rival claimants to the parentage of the all- 
big-gun ship, and both Italian and American designers 
are sometimes credited with having evolved the 
earliest plans ; but Fisher was undoubtedly the first 
in the field. The idea of buiiding a ship to mount a 
numerous battery of the heaviest guns was im his 
find as ‘early as 1882, when he was captain 
of the Inflexible, the “wonder ship” of her day. 
Sir Philip Watts has told us how in that year 
he was present at a conference on board the 
Inflexible . when her captain expounded his 
belief in the desirability of such a vessel and sub- 
mitted a tentative design. On returning to London 
Sir Philip Watts laid this design before the Chief 
Naval Constructor, Nathaniel Barnaby, who deemed 
it his duty to reject it on the ground that the dis- 
placement and cost of the proposed vessel would be 
prohibitive. Twenty-two years later Fisher went 
to the Admiralty as First Sea Lord, and one of his 
first acts was the appointment of a committee to 
draw up designs for a battleship armed with the 
“ smallest big gun and the biggest small gun.” The 
characteristics of the Dreadnought and the revolu- 
tionary effect of her design on naval architecture all 
over the world are common knowledge. Fisher's 
name is inseparably and justly associated with this 
epoch-making development in naval science. Still 
more audacious, however, was his conception of the 
battle-cruiser, in which the highest attainable speed 
was combined with great gun power. In the last 
year or two of his life Fisher professed to contemn the 
capital ship as an anachronism ; but in spite of this we 
like to think that he experienced a thrill of pride in 
watching the rapid evolution of his ‘“ New Testament ” 
ships, which, beginning with the Invincible, cul- 
minated in the mighty Hood. His departure from 
the Admiralty in January, 1910, set no period to 
his restless pursuit of the ideal in all that related to 
naval efficiency. But just as his vision extended 
further than that of most of his contemporaries, so 
were his ideas always years in advance of theirs. Nor 
was his prescience often at fault. His confidence in 
water-tube boilers, steam turbines, and liquid fuel— 
innovations that at first were looked at askance by 
naval engineers of high repute—was completely 
vindicated by experience. In 1912 we find him writing 
enthusiastically of a new type of ship he had con- 
ceived—the Non-Pareil, a funnel-less battleship to be 
propelled by Diesel engines, carrying sufficient fuel 
to circumnavigate the globe. From that date onward 
his correspondence was full of allusions to the possi- 
bilities of the internal combustion engine, in the future 
of which he was a staunch believer ; and here also the 
course of events bids fair to justi fy his prevision. 


The Grand Fleet that confronted Germany at the 
outbreak of war was in a very real sense Lord Fisher’s 
creation. It consisted of ships either built under his 
immediate direction or representing the logical deve- 
lopment of types which he had initiated ; it was led 
by officers who had been his ardent pupils and dis- 
ciples, and contained hundreds of junior officers 
trained under the system he had inaugurated. More- 
over, the strategical disposition of the fleet was in 
accordance with the principles he had laid down years 
beforehand. But there was ample scope for his 
resistless energy when he returned to the Admiralty 
in October, 1914. He remained there only a few 
months, but short as was the time, it sufficed for him 
to order no fewer than 600 vessels of all types. The 
majority of these ships were intended for an expe- 
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dition into the Baltic, and some were of original 
design ; but owing to the demands of he Gallipoli 
expedition the Baltic project had to be abandoned, 
and the ships were employed in other theatres of war. 
His scheme of foreing a way into the Baltic and 
landing an army in Pomerania, within easy reach of 
Berlin, was characteristically bold, and, in the opinion 
of competent judges both here and in Germany, might 
well have sueceeded. His last public service was to 
organise the Board of Invention and Research, a 
body whose sphere of war utility appears to have 
been circumscribed by official indifference. Of the 
two books, “‘ Memories” and “ Records,” which he 
subsequently wrote, and of his repeated and forceful 
letters on the need for national thrift and technical 
progress, it is unnecessary to speak, for they have prob- 
ably been read by everyone. Lord Fisher had become 
almost a national institution, and his death is a 
national bereavement. The man is gone from us, but 
he has left, as even his severest critics cannot deny, 
a tradition of devoted patriotism and of zeal for 
efficiency that will inspire future generations of his 
countrymen. 


The Threatened Slump. 


THERE appears to be a widespread opinion that a 
slump is just ahead of us Opinions, it is true, differ, 
even in the motor car trade ; but after many inquiries 
we are convinced that in many industries the first 
faint darkness of an approaching shadow is indeed 
seen, It is, we think, something rather more than the 
seasonal decline that takes place ordinarily in the 
summer months. Whether it will develop we sball 
not attempt to say, and whether it will work more 
good than ill to our own country we shall not venture 
to decide. There are many who hold that nothing 
but a slump can stop the upward tendency of wages 
and the indifference of labour to economic laws. 
They believe that when there is real unemployment 
men will work better in order to hold their jobs and 
will accept lower pay rather than go with none at all. 
There are, again, others, who from the opposite stand- 
point hope that profiteering will be destroyed by the 
depression. “‘ Intellectuals” have, of late months, 
protested against the law of supply and demand and 
expressed a desire to see prices and wagescontrolled by 
some arbitrary standards, as, for example, by a fixed 
percentage of profits and by tbe cost of living. But 
the common sense of the ordinary man is against these 
artificial devices. The law of supply and demand is 
to him a natural law like Newton’s or Boyle’s, and he 
is convinced that however much one may endeavour 
to get round or subvert it, it will assert itself. It is 
for this reason that he looks forward with some 
anticipation of good to the threatened slump. He 
believes that it will destroy the artificial industrial 
conditions under which our trades have been con- 
ducted for many months, and that as soon as we get 
back to natural processes again wages and prices will 
fall, the sovereign will recover its old strength, and 
the country will be once more on the road towards 
sound economics and peaceful industry. 


Whether or not events will follow this pleasant 
course, who shall say? The “slump” is an heroic 
cure for a desperate ill, and if 1t fails to achieve the 
objects foreseen by those who profess to welcome it, 
it will plunge the country, and probably all Europe 
at least, in a great deal of misery and a great deal of 
social disturbance. Glad as we should be to see the 
removal of all the economic fallacies under which 
the world is labouring, we cannot pretend to 
anything but misgivings. If there was any period 
in the history of Evrope when trade depression 
was not wanted, surely it is the present time ; if there 
was any period in the history of Europe when a wave 
of intense industry was wanted, surely it is now. 
Why, then, should there be even rumours of a slump, 
and whence spring the first signs of the approaching 
gloom ? These are interesting questions. The world 
is not nearly supplied with the things it requires to 
make good the five lost years of industry and the 
destruction of the war. Why should the demand 


cease ? The first and most weighty answer is that 
purchasers will not pay the present prices. To this 
statement an exception must be made. We did 


before the war an enormous trade with Russia; tbat 
trade has been destroyed by the Revolution. But, let 
it be observed, so great are the needs of the rest of 
our markets that the firms who manufactured for 
Russia could readily fill their books with orders for 
other countries could they sell at attractive prices. 
Another answer to the question is that capital is 
scared by the action of the Government on one hand 
and by the behaviour of labour on the other. There 
is probably nothing that frightens capital so quicklv 
as instability of conditions. The increase of the 
Excess Profits Duty at the very moment when capital 





was living on the promise of the total removal of that 
tax disturbed it deeply. ‘There were signs ot activity 
before the Finance Bill was presented ; since it was 
passed there have been evidences of stagnation. 
Then again capital is frightened by the continual 
advance of wages. It cannot now foresee the future 
even for a week. To estimate the enormous harm 
that is being done bv the “ provisional” clause in 
contracts is impossible. Greatly as we suffer by 
the strike clause that for many a long year has 
appeared in all contracts, the injury that it does is 
not to be compared with that done directly and 
indirectly by a clause which leaves quotations for 
even a few weeks ahead uncertain and indefinite. 
It is these two things, high prices and uncertainty, 
that are the parents of the slump. Could anyone find 
the means of removing them—could any Government 
be strong enough to pass an edict that from this day 
for five years taxation may fall, but shall not increase, 
that wages may diminish but shall not augment—then, 
in that impossible circumstance, the threatened 
depression would be converted into a wave of trade. 

Behind the cloud there is a beam of hope. The mere 
prospect of a slump may avert it. With order books 
bulging, with purchasers reckless about prices, with 
the labour market booming, with high profits ruling 
in many industries, the economic steeplechase has 
taken place. But a change will come as soon as the 
markets slacken. Prices and profits will fall and 
employers wiil close down works rather than continue 
to pay wages that were only possible when purchasers 
would pay exalted figures. In these circumstances, if 
the Government has the wisdom to remove the last 
particle of control—for che maintenance of which no 
trace of excuse will remain—and if labour takes the 
sensible view that lower wages are just as valuable 
if living is also lower, then there is a possibility that 
somethmg approaching a proper economic balance 
may be restored without the suffering of a slump 
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JAMES WEIR. 


WE regret to have to place on record the death of 
Mr. James Weir, joint founder, and for long the prin- 
cipal, of G. and J. Weir, Limited, Cathcart, Glasgow, 
Mr. Weir, who was in his seventy-eighth year, was the 
father of the present principals of this well-known 
firm, Lord Weir of Eastwood and Mr. J. G. Weir, 
C.M.G., C.B.E. He retired from active participation 
in the business some twelve or thirteen years ago, and 
took up residence at his country estate of Over 
Courance, Dumfriesshire, where his death took place 
on the 10th inst. Although at some distance, and 
occupying himself with, as he himself put it, “‘ farm- 
ing on strictly engineering principles,’’ he always main- 
tained a close interest in the work carried on at Holm 
Foundry, Cathcart, and in the welfare of its workers. 
He was a native of Lanarkshire, and having a natural 
bent towards engineering, he became apprenticed with 
the firm of Randolph and Elder, whose works were 
situated at Centre-street, Glasgow. This firm subse- 
quently became John Elder and Co., and what was 
John Elder and Co. is now the Fairfield Shipbuilding 
and Engineering Company, Limited. As a young 
man, and with a view to getting a better knowledge 
of the practical working of marine engines, Mr. Weir 
went to sea in steamers trading first to the Spanish 
ports, and then to India. After some years spent in 
acquiring experience, he became chief engineer in the 
service of Messrs. J. Bibby and Sons, Liverpool, his 
last steamer being the Oporto. The necessity of 
improving the conditions under which boilers were 
worked so appealed to him that he began inventing 
and patenting appliances with that object, particularly 
the prevention of corrosion. In 1878, in association 
with his brother George, he started business in Glasgow 
as a consulting engineer, and continued to devise 
appliances for improving both boilers and engines. 
The first of these inventions was the hydrokiniter, 
which was taken up rapidly. It was followed by the 
conserver, the feed heater, the separate feed pump, 
the evaporator—being the first to provide for the 
production of fresh water from salt water—the Weir 
condenser, and the independent air pump. With the 
extension of their business the brothers Weir sought 
more adequate premises, and from their first office in 
Jamaica-street they removed to Centre-street, where 
their own staff of draughtsmen handled the designs 
of the specialities, which were now beginning to find 
a@ wide market, and in 1885 they laid down Holm 
Foundry at Cathcart, which at first employed about 
a hundred men and has since so developed and 
extended that the works cover an area of 17 acres, 
employ about 3000 workmen, and are a model of 
industrial organisation and efficiency, under the able 
control of Lord Weir and various administrative heads. 
The firm, about twelve years ago—on the retirement 
of Mr. George Weir—was turned into a private limited 
liability company, and under the personal direction of 





another generation of Weirs it promises to exceed the 
record of the first régime. . 

In the course of a busy life Mr, James Weir, who 
had not only excéptidnal mventive talent, but love of 
practical science, was also a searcher in the realms of 
abstract science and philosophy. In his partial leisure 
and retirement he prepared and published a book on 
‘“The Energy System of Matter,” which, although 
questionably sound on the abstruse problems dealt 
with, is a remarkable production. A member of 
nearly all the engineering societies, he contributed 
papers and took part in discussions, one notable paper 
being read to the Chicago Exhibition Engineering 
Congress. He held office for a time in several of the 
societies, particularly that of the Institution of Engi- 
neers and Shipbuilders in Scotland, of which body he 
had to decline the honour of presidency, owing to his 
residing in Dumfriesshire. 





The Motor Fuel Position in the 
United States. 


As the petroleum production of the United States 
is approximately two-thirds of the world’s supply, 
and as the United States’ production of motor spirit 
constitutes a still greater proportion of the world’s 
spirit supply, the position in that country to a very 
large extent governs the world’s position for motor 
spirit, and is certainly the factor which controls the 
motor spirit situation in this country. For this 
reason any information which gives a true insight into 
the position in the United States is of the greatest 
interest to fuel users here. Dr. E. W. Dean, of the 
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Bureau of Mines, Pittsburgh, contributed a valuable 
addition to the literature of motor spirit in a paper 
which appeared in the Journal of the Franklin Insti- 
tute,of March last. The paper deals almost entirely 
with petroleum spirit, and the statistics given are 
closely up to date and, consequently, are of particular 
interest. 

The paper is divided into four sections, namely, 
three dealing with the production, marketing, and 
physical and chemical properties of motor fuels, and 
a fourth with the development of substitutes in the 
United States. The fractionating of crude oils by the 
straight distillation process and the refining of the 
products by acid and alkali washes have often been 
described by writers in this country. A recent develop- 
ment, namely, the ‘‘ casing head gasoline process,” 
which has greatly assisted in providing increased 
supplies of motor spirit to meet the heavy demands 
of the past few years, is not so well known here. The 
product known as ‘‘ casing head gasoline ’’ received 
its designation from the fact that before the com- 
mercial preparation of spirit from this source was 
developed the product was frequently observed in the 
form of a condensate wetting the heads of the well 
casings. 

Natural gas contains appreciable quantities of 
hydrocarbons which can be readily condensed to form 
@ spirit of low boiling point. Two processes have been 
adopted for the separation of this spirit from the 
natural gas. The first is the compression process, 
and the second the absorption process. The former 
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consists Of Compressing the gas and Coolitig it, as a 
result of which treatment the more easily condensable 
This process is used for 
natural gas of high petrol content. The absorption 
process involves the washing of the natural gas with 
an oil of comparatively high boiling point, whereby 
the condensable constituents of the gas are dissolved 
be recovered by distillation, after which the 
oil used for washing can be used again. The com- 
pression process yields a somewhat more volatile | 
produet than the absorption process. Both products, 
however; have such high vapour pressures that they 
cannot be safely handled, and they are therefore 
usually blended with a very heavy grade of petrol, 


hydrocarbons separate, 


and may 
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after which’ they may be transported! with a reason- | 


able degree of safety. The blended spirit thus obtained 
consists mainly of highly volatile spirit mixed with 
spirit of low volatility and is claimed to behave in 
an internal combustion engine quite as satisfactorily 
as straight distilled spirit, which consists mainly of 
products of moderate volatility. The presence of the 
very volatile portion in spirit blended from “ casing 
head gasoline ’’ gives to an engine using the fuel the 
property of starting very readily in cold weather, as 


the vapour pressure is higher than those of straight | 
| line’”’ and the adoption of the cracking process, the 


The cracking process, which has received a consider- | latter two developments accounting each for about 


distilled spirit. 


| this diagram it will be observed that the 





| duct was collected, i.e., by including higher boiling 


properties very similar to those of straight-run spirit. 
Chemically, however, it differs considerably, in that 
the cracked spirit is exceptionally rich in unsaturated 
hydrocarbons and is therefore apt to possess a some- 
what disagreeable odour. The product is usually 


spirit, straight distilled spirit, and ‘casing head 
gasoline.” Cracked spirit accounts for at least 10 per 
cent. of the petrol production of the United States. 
Statistics showing the production of erude oil, the 
| production of petrol, and the number of motor vehicles 
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output is slightly increasing ; “the petrol output is 
rapidly increasing, whilst the number of motors 
registered in the United States is increasing at an 
exceedingly rapid rate. ; 

The proportion of crude oil converted into spirit 
in 1909 was 10.7 per cent. by weight. In 1919 the 
motor spirit yield had been increased to 26.1 per cent. 
of the crude oil. This increase was obtained mainly 
by widening the distilling range over which the pro- 


fractions and also by the use of “‘ casing-head gaso- 





able amount of publicity during the past few years, | 10 per cent. of the total production. It appears to be | 
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Possible Light Oil Production if all 
Coking Operations in 1916 were 
conducted in By-Product Ovens. 
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consists in the decomposition of the hydrocarbons” of 
relatively high molecular weight under the influence 
of} heat and pressure, the product consisting largely 
of more volatile hydrocarbons: of lower molecular 
weight. In the usual form of plant for cracking, the 
decomposition is obtained by distillation under pres- 
sure, though cracking has been also successfully 
effected by passing the liquid or vaporised oil through 
superheated tubes. Up to the present time the pres- 
sure distillation process alone has been developed on 
an important commercial scale, the Burton plant 
which was developed by the Standard Oil Company, of 
Indiana, being very largely employed. ‘The spirit 
obtained by the cracking process possesses physical 
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marketed in the form of a mixture containing cracked the 


registered in the United States between the years 1909 | 
and 1918 are represented graphically in Fig. 1. Fro 








of spirit in the United States over the same pericd. 
The curvés show an enormous difference between the 
summer and winter consumption, and demonstrate 
how the stocks on hand act as a cushion, by storing 
petrol during the winter months for distribution during 


summer. 
Neither the quality nor the price of petrol is regular 
throughout the United States, the” prices varying in 
different centres, whilst the quality varies as regards 
volatility range according to the demands of the con- 
sumers. At the same time those districts which are 
to accept spirit of comparatively high end 
istillation. — receive their sup- 








oilplies at a slightly lower price, though transport 
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charges seriously affect the cost. The prices are 
lowest in the Pacific Coast States and in the mid- 
continent States nearer the producing centres, whilst 
higher prices rule in the Rocky Mountain States and 
near the Atlantic coast. The lowest price for April, 
1919, was in San Francisco, being 20.5 cents per 
United States gallon, and the highest was at Albu- 
querque in New Mexico State, at 32.0 cents. In 
New York the price was 27 cents. and in Chicago 
23 cents. The price of spirit in New York was 15 cents 
in 1903, 17 cents in 1907, and 9 cents in 1911, which 
was the minimum price, and was probably caused by 
the dissolution of the Standard Oil Company by 
Federal injunction at that date. From 1916 to 19i8 
the price of motor spirit was steady at 24 cents per 
United States gallon. 

The price of spirit was closely proportional to the 
price of crude oil during the years from 1903 to 1916— 
see Fig. 3—approximately one-fifth of a barrel of 
crude petroleum costing the same as one gallon of 
spirit. Between 1916 and 1918 the price of crude oil 
rose very rapidly, without any increase in the price 
of spirit. Dr. Dean’s figures are not continued further 
than this date, but recent figures show an enormous 
increase, roughly 200 per cent., in the price of crude 
oil over the 1918 price, whilst a comparatively slight 
‘increase in the price of spirit has taken place. 

Curves showing the distillation of various grades of 
straight distilled spirit, blended spirit containing 
benzol, and blended spirit containing benzol, alcohol 
and paraffin are given in Dr. Dean’s paper, with the 
United States Government's distillation limits plotted 
to show the relative volatilities. It is of interest to 
note that the Pacific coast receives a grade of spirit 
considerably more volatile than the average, whilst 
the Rocky Mountain district receives a less volatile 
product, Middle West and New England grades being 
intermediate in volatility. 

The possibility of benzol becoming a serious com- 
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fairly certain that it will be impossible to maintain the | 
present rapid rate of increase in the production of 
motor spirit unless much larger quantities of crude oil 
become available, a development for which there 
appears to be little chance. Already the high yield 
of petrol has been obtained at the expense of serious 
incursions into the fuel oil supplies. The wider 
adoption of the cracking process would certainly yield 
further quantities of spirit, but only at the expense of 
the fuel oil production. 

Dr. Dean also gives an interesting diagram, repro- 
duced here in Fig. 2, showing the stocks of spirit on 
hand during the two years between July, 1917, and 
July, 1919, and also the production and consumption 





petitor to petroleum spirit is not very great. The 
benzol production, even were all the bituminous coal 
mined to be treated by destructive distillation, would 
still only be about one-third of the spirit production. 


| The actual position is best seen from the accompany- 


ing diagram, Fig. 4. This diagram, however, does not 
apply to British conditions, under which the actual 
production of benzol last year was about one- 
fifth of the quantity of spirit marketed, whilst the 
possible production of benzol, if all coal were subjected 
to carbonisation with benzol recovery, would exceed 
the quantity of spirit marketed. 

The figures, taken all round, particularly as regards 
cost, throw a great deal of light on the motor spirit 
problem in Great -Britain, and should certainly be 
examined by those who are taking part in any dis- 
cussion about the price of motor fuel in this country. 
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120-TON ELECTRIC FORGING SHOP CRANE 


SIR WILLIAM ARROL AND ©O,; LIMITED, GLASGOW, ENGINEBRS 








principle, and for general shop service is used in its highest 


Overhead Travelling Crane with 





Mg the cage is lowered so that the driver may have a clear view 
Telescopic Cage. | of the operations in progress and be conveniently situated 
to take instructions from the forgers. 
F Two overhead electric travelling cranes of an interesting! The crab is equipped with two hoists, the main 120-ton 


type have recently been supplied by Sir William Arrol | hoist and an auxiliary hoist which can lift a maximum 
and Co., Limited, of Glasgow, to Thos. Firth and Sons, | load of 40 tons. The main hoist is driven by a 100 brake 
Limited, Sheffield, for use in the latter company’s hydraulic | horse-power two-speed 220-volt motor of the totally 
forging department. Each crane is capable of lifting 120 | enclosed series wound reversing type, the load being lifted 


position. When, however, work is being done at the press | 








































| 
| horse-power motor of the same t; as used for the main 
| hoist, the load. in this case being lifted on eight parts of 
| plough steel wire rope, The hoisting speeds are 14ft. 
| per minute with 40 tons on the hook, and 28ft. per minute 
| with 20 tons or less, 
| Both hoisting motors are fitted with an automatic 
| electric brake and a centrifugal brake. The electric brake 
| is fitted to the motor spindle and is operated by. means 
of a solenoid magnet in such a way that the brake is 
automatically released as soon as the motor is started, 
and automatically applied as soon as it is stopped, or 
if the current supply fails for any reason. The centrifugal 
brake is also fitted to the motor spindle, and is designed 
to prevent the load being lowered with unduly great 
acceleration. The automatic electric brake fulfils a second 
function, for it is so arranged that it is released should an 
overload occyr. Thus, should the working of the press 
throw an undue load on the crane, the hook is allowed to 
| descend until the load returns to the normal, whereupon 
the electric brake is again automatically applied. 
The main snatchblock comprises a number of cast iron 
pulleys turned and bushed with gun-metal and mounted 
on a steel pin which is connected by steel links to a forged 
steel crosshead carrying a ramshorn hook on ball bearings. 
The auxiliary snatchblock is of similar design except in 
so far as it is fitted with a plain hook. The main hook 
supports an electrically, driven turning gear to which 
current is led through a cable passing over an automati: 
coiling device which takes up or pays out the cable as 
the hook is raised or lowered. 
The crab framework is built up of steel plates and 
| sections, and is fitted with four wheels, each with a double 
flanged tire. Two. of the wheels are provided with spur 
rims, whereby they are driven by a 30 horse-powo: 
| electric motor. Current is supplied to these motors froin 
shoe collectors which rub against bare hard-drawn copper 
conductors stretched between adjustable strainers at 
the ends of the main girder. With the full load of 120 tons 
on the hook the crab may be traversed at a speed of 80ft. 
| per minute. 
The main girders of the crane are of the lattice pattern. 
In order to increase the lateral stiffness auxiliary lattice 
girders are placed outside and are connected to the main 
girders by a system of horizontal bracing in suth a way that 
each main and auxiliary girder constitute a box section. 
The girders were designed for a maximum working stress 
of about 54 tons per square inch and to show a deflection 
at the centre under full load of not more than °/,,in. 
The crane as a whole travels longitudinally on eight 
double-flanged steel-tired cast iron wheels. These wheels 
are mounted in pairs on equalising beams in order to 
distribute the load equally over them. At each end of the 
crane two of the wheels are fitted with spur rims which 
engage, through reduction gearing, pinions keyed to tho 
ends of a shaft-extending the full length across the crane. 
This shaft is driven by a 60 horse-power motor, which is 
placed at the centre of the crane so as to eliminate the effect 
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End Views of Cranes 


GENERAL ELEVATION OF 120-TON. TRAVELLING CRANE WITH STELESCOPIC CAGE 


tons and is fitted with electric turning gear at the hook to , on twelve parts of 44in. plough steel wire rope with a soft 
facilitate the manipulation of the work at the press and iron core. With the full load of 120 tons on the hook, and 
with releasing gear to prevent damage by overloads pro- the motor running at slow speed, the rate vf hoisting, is 
duced by the action of the press on the work. Another 8ft. per minute. With 80 tons or less on the hook and the 
feature of interest in the design is to be found in the cage motor running at its“fast speed the loadiis lifted 12ft. 
for the crane driver. This cage is arranged on a telescopic per minute. The auxiliary hoist is driven by a 60 brake 





of torsion in the shaft and thus cause both ends of the crane 
to start moving simultaneously. With 120 tons on the 
hook the crane is capable of travelling longitudinally at 
120ft. per minute. 

The driver’s cage consists of a moving”part working 
telescopidally within a fixed hanging part. The height 
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of the platform is adjusted by hand gearing under the 
driver’s control. A total vertical movement of 10ft. is 
provided so that the level of the driver‘s platform may 
beset anywhere within the limits of I3ft. and 23ft. above 
the floor. 








Electric Railway Contact Systems.* 
By Sir PHILIP DAWSON, 


THERE are two distinct types, the older and the one 
most generally in use-in this country being the con- 
ductor or live rail, which is only in use with direct current, 
at pressures varying from 500 to 1300 volts, though it is 
proposed, to increase the pressure with this system up to 
1500 volts. A conductor rail with a pressure of 2500 volts 
has been tried in the United States, but has been aban- 
doned, and so far there are no contact, rails working 
anywhere at a pressure over 1500 volts, 


OVERHEAD CONDUCTORS. 
(a) GENERAL PRINCIPLES. 


The overhead; construction and the collector arrange: 
ments on the coaches or locomotives must be such as 
to make it certain that the collector bow will never 
be liable to come off the contact wire, and must’ also 
follow the contact wire with the utmost flexibility, and 
for this reason. the ‘ordinary trolley-wire construction 
utilised for tramway purposes is obviously unsuitable ; 
in other words, the risk of a collector coming off the contact 
wire must be no greater than the risk existing to day of the 
wheels. of a bogie coming off the track. 

The gverhead construction must be designed and 
put up in such a manner thaf, whilst minimising the 
risk of failures, the cost of maintenance and the time 
required for renewal or replacements of any individual 
portion requiring attention should be reduced to a 
minimum ; at the same time the capital eost must be 
kept a2 low as possible. In 1907, when the first overhead 
lines for main line purposes were being laid out in Germany, 
in the United States, and by the Brighton Railway, various 
principles of construction were adopted in order to fulfil 
the requirements mentioned ahove, and it is extremely 
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satisfactory to be able to state that whilst considerable 
alterations have had to be carried out both in the United 
States and in Germany, the principles adopted in con- 
nection with the overhead construction on the Brighton 
Railway were such that the overhead construction in 
operation to-day is practically identical with that originally 
designed. 

On the Brighton Railway the principles adopted in 
1907 were :—(1) That the conductor wire should be as 
flexible as possible, and that all hard spots should be 
avoided. *(2) That double insulation was essential and that 
the mechanical as well as the electrical factor of safety | 
of the insulators ‘and overhead construction must be 
very considerable. (3) That all insulators should be placed 
in positions where they would be least subjected to the | 
direct effects of the hot gases given off from the ‘steam 
locomotives. (4) That, with the exception of complicated 
yards and cross-overs, the up and down lines should be 
sectionalised so as to be able to be cut out independently, 
whilst the complicated cross over roads and yards were 
designed in such a way as to be sufficiently short to be | 
coasted over, (5) That insulators should be only utilised 
under compression, and that elastic substances should 
always be placed between the insulator and its solid sup- 
port, as well as between it and the mechanical construction 
which it supported. 

Provision was also made when designing the insulators 
that there might be no possibility of moisture or water | 
collecting and freezing, thereby fracturing the insulation. 

The general arrangement in use and the principal | 
parts, as well as their chief dimensions and nomenclature, | 
are shown in the paper by an isometric sketch which, ‘the | 
author explains, was’ prepared for the use of the 
employees of the railway so that they might be 
familiar with the names and uses of the various parts. 


(b) CLEARANCES. 


Limiting factors in the erection of an overhead con- 
ductor system are the clearances at bridges, in tunnels 
and under any other structures, which are necessary for 
electrical purposes, between the live conductors and the 
loading and construction gauges. The various clearances 
existing to-day between the live portions of the bow gear, 
the loading gauge, and the old and new minimum structure 
gauges on the Brighton Railway are shown in the paper. 
The contour of the bow practically follows the contour 
of the loading gauge, also under’ present conditions the | 














* Abstract of paper read before the’ Institution of Electrical | 
Engineers on June 30th, 


ordinary running width of the bow is 18in., or 9in. on 
either side of the centre line. This is the stagger at present 
adopted for the overhead construction on’ the Brighton 
Railway, although for the future, in’ consequence of the 
experience gained, this stagger will be increased to a 
maximum of 1ft. on either side of the centre line. The 
width of the actual collector strip is 9in. greater on either 
side of the centre line (in addition to the 9in, allowed for 
stagger), of 18in. in all on either side of the céntre line, 
in order to allow for the rolling of the coach and for special 
conditions existing on very sharp curves, and this has been 
found ample in practice. 

Height of Live Conductor Above Rail Level.—The lowest 
live conductor on the London, Brighton and, South Coast 
Railway is 13ft. 9in. above rail level, i.e., 3in. above our 
loading gauge;, This happens at Tennison-road Bridge, 
Gipsy-house Bridge, Boutflower-road Bridge, St. John’s- 
hill Bridge (up main), and Larkhall-rise Bridge. 

This 3in, clearance has worked quite satisfactorily, 
though, of course, a minimum clearance of 4in, between 
the loading gauge and the live wire is worked to when 
possible. It is considered that 4in., will be quite satis- 
factory for 11,000 volts. 

Hlectrical Clearances Between Bow Gear and Siructure.— 
Four inches is considered to be the minimum vertical 
point-to-point electrical. air clearance which. should). be 
allowed | for voltages from. 6000 to, 11,000; therefore 
@ minimum of 4in. vertically and 3in, horizontally. is 
provided from any part of the live. bow to a structure at 
any height after the proper allowance for rolling has been 
made. The rolling allowance in the case of the Brighton 
Railway is 5in. on either side when the centre of the bow 
is at 16ft. above rail level, which is the normal height of 
the trolley wire. j 

Electrical and Mechanical Clearances Between Overhead 
Equipment and Structures.—in this: case it is also con- 
sidered that the minimum point-to-point electrical air 
clearance from any live part of the overhead line equip- 
ment to the structure should not be less than 4in. vertically 
and 3in. horizontally for voltages from 6000 to 11,000. 

There is a case on the London, Brighton and South Coast 
Railway where a 2jin, air clearance has been running for 
a considerable period without trouble occurring. For a 





long time there were four. places with a clearance of from 
3in. to 3}in. and no trouble occurred. Owing to improved 
construction, and for the sake of standardisation, these 
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FIG. 2 


places have recently been improved to give 4in. clearance. 

Minimum Standard Clearances.—W orking on the prin- 
ciples given above we can get a flexible overhead line 
construction within a minimum of 10in. from the loading 
gauge to the structure, i7.e., within 14ft. 4in. above rail 
level, which 10in. space is utilised as follows :—4in., air 
clearance between loading gauge and underside of trolley 


| wire; 2in., depth of flexible line construction ; 4in., air 
| clearance between top point of live construction and 


structure, 

There are probably twenty cases of 6in. overall from | 
the underside of the live wire to the nearest structure, 
running satisfactorily to-day; and two of 4}in. where 
there is a short space of about 12ft. under the footbridges 
at Streatham Hill and West Norwood, in which two cases 
the “live construction ” consists of a single trolley wire 
supported at either end of the bridge. The section and 
dimensions of some of the worst cases that have had to be 
dealt with are then discussed by the author. 


(c) SEcTIoNING, oF SysTEM. 


As has already been mentioned, the line has been 
divided into sections which can, if necessary, be isolated 
from each other with a view to locating faults and to 


| minimising any delay that might be caused thereby. 


The general system adopted is clearly shown in the paper | 
by means of diagrams of connections which, the author 
explains, represent évery overhead conductor installed and 


| the entire switching gear and distribution system used to 


feed and control the whole system. 
It is obviously necessary to sectionalise the line, and 
the only satisfactory manner of doing this without limiting 


| the speed at which trains can traverse such sections 


is by the use of air-gaps at the end of each section. 

At certain points and crossings and complicated june- | 
tions this was found to be'a very difficult matter. Both | 
in Germany and in the United States this difficulty has | 
been met by putting in section insulators mechanically 
connecting the adjacent sections. Experience has shown 
that this method caused flashing and knocking of the bow 
collector, causing complications and limiting the speed | 
at which such connections can be negotiated. This diffi- | 
culty has been entirely overcome by the special patented 
device designed for the Brighton Railway. 


(d) MAINTENANCE. | 
In connection with the electrification of the Brighton | 


| Railway there.is‘one section between Battersea Park | 


and Peckham Rye-on the South London line over which | 
there is practically no steam traffic, and which is prac- 





tically entirely operated electrically, whilst on the other 
electrified sections, and particularly on the’ Crystal Palace 
line, there exists, in addition to the electric service, a very 
heavy steam service, which, during the’ years of war, was 
exceptionally heavy on the Crystal Palace line owing to 
the abnormally heavy munition traffic handled by the 
Brighton Railway. , 

As will be seen from the following diagrams, which 
have been taken from the very careful’ records’ kept 
during the last ten years, the maintenance costs and 
renewals of the overhead construction are very largely 
affected by steam operation. 

The efficiency of the overhead system as regards. the 
very small number of defects and, delays arising there- 
from is shown in Fig. 1... The larger number of, defects 
in 1911 and 1912 over these in 1913 is due to, the fact 
that the Crystal, Palace line was opened in May, 1911, 
before it had been really properly completed owing to the 
Festival of Empire, and. the drop of defects in, 1913 is 
due to these having been remedied. The rise after 1914 
is entirely due to the war, owing to the heavy munition 
steam traffic over the Crystal Palace line. . Even so, the 
defects, which caused delays exceeding half-an-hour. are 
extraordinarily rare. 

The percentage of, both the primary and, secondary 
insulators renewed on the whole system per annum has 
so far not exceeded for any one year a fraction of 1 per 
cent, .Fig. 2 shows the total number and percentage of 
primary and secondary insulators renewed on the South 
London and Crystal Palace lines. It will be,seen from the 
top figure of this latter diagram that not a single primary 
insulator has been renewed on the wholly electric section 
of: the South London line. Considering that there .are 
altogether 7000 primary and 14,000 secondary insulators, 
the result shown can be considered to be eminently satis- 
factory. é i 

As has a ready been mentioned, the wear of the trolley 
wire is largely, if not entirely dependent, on the amount 
of current collected. .This.is borne out by the actual 
measurements carried out during the last ten years, the 
results of which are recorded in Fig. 3. It will be seen 
that the wear is proportional to the amount of current 
collected, and that the wear is practically negligible when 
no current is taken. These conclusions are corroborated 
by many other. measurements made where heavy and 
medium currents have to be collected. 












St. No, 666 Upline. Gipsy Hill to West Norwood. 
O current, 
St. No. 587 Up local. Clapham Junction to Battersea 
current. 
St. No. 568 Up local. Junction to Battersea 
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Fig. 4 shows the percentages of trolley catenary and 
dropper-wire renewals during the last ten years. Here, 
again, the large increase in these renewals during the 
years of war is practically entirely due to the extraordinary 
heavy steam traffic. 

The influence of steam on the maintenance of catenary 
and dropper wires is clearly shown in Fig. 5. The top 
figure represents a typical one-mile section ‘of the South 
London line, which is operated entirely by electric trac- 
tion, where not a single catenary wire has been renewed. 
There are 150 miles of catenary wire, so that the amount 
renewed has been very small. 

The other diagrams refer to a mile‘on the Crystal Palace 
line, with very heavy steam operation. 

The experience gained on the Brighton Railway 
where very great precautions were taken in order to 
ensure absolute safety of operation, has shown that a 
simpler form of construction and one which will con- 
siderably decrease the cost of construction and main- 
tenance can be adopted, and one has been designed and 
tried and will be employed in connection with any exten- 
sions which may be carried out. 

After a brief reference to the overhead systems adopted 
by other railways, the author then proceeds to discuss the 
second and older system for supplying the current to the 


train. 
CONDUCTOR RAILS. 


Types of Conductor Raila—At the. present moment 
there are three types of conductor rails in general use ;— 
Over-running, where the shoe rests on the top portion 
of the rail, being kept there by means of gravity or springs. 
Under-running, where the current. is collected from 
the lower surface of the rail,. the rail being supported 
from the top. and the shoe. being pressed upwards 
by means of springs against the conductor rail. 
Side-running, where the current is collected from the 
side of the conductor. rail by means of a collector pressed 
laterally against the conductor rail by means of springs. 
Some Construction Details.—Conductor rails have to be 
interrupted at crossings and at complicated portions of 
the track, and in order to enable trains to leave and again 
make contact, with the conductor rail at high speed either 
vertical or lateral ramps have to be irstalled to bring the 
collector shoe into gradual touch with the conductor rail. 
Jumper cables have to be provided in order to connect 


| electrically the different sections of the conductor-rail 


system, and experience has shown that where possible 
they should'’be laid either above ground or on the sur- 
face, so as to be easily accessible for the purpose of 
repairs and maintenance. Provision has also to be made by 
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means of section switches or links to sectionalise the con- 
ductor rail so as to be able to isolate portions of it when 
required, in order to renew or repair portions of the track, 
or in case of derailment, 

The shape of the conductor rail varies very much, 
and no standard exists for this at present; neither has 
any standard yet been definitely adopted by all railways 
for the height or actual position of the conductor rai 

The rails must. be of a special chemical composition, 
so as to give the highest conductivity consistent with 
durability. ss 

Referring to the question of gaps, with pressures up to 
1300 volts no very great troubles with over-pressures have 
so far been encountered owing to contact shoes i 
and breaking contact, and it is therefore quite possible 
to coast over lengthy gaps where multiple-unit trains are 
used. ‘This becomes difficult if not impossible where elec- 
tric locomotives are used to haul heavy loads and where a 
gap would mean a complete renthy ete of energy to the 
train. In order to overcome this difficulty, both on the 
New York Central and Hudson River Railroad and on the 
Pennsylvania Railroad, on complicated sections where the 
conductor rail has had to be interrupted, an overhead 
construction to carry an overhead conductor rail has had 
to be installed. 

With conductor rails operating at 600 volts, experience 
has shown that under normal conditions no protection is 
required or advisable. 

however, a pressure of 1200 or 1500 volts 
is in use, the conductor rail must be protected, and a 
very suitable form of protection for a side contact has been 
adopted by the Lancashire and Yorkshire Railway on the 
Manchester-Bury section. 

The most suitable material for this protection in this 
country has been found to be Jarrah wood. 

Whilst on certain railways in certain cases it has been 
found necessary to anchor the conductor rail, experience 
on other lines seems to show that this is not always either 





necessary or desirable. 
Insulators at present in general use are made of porce- 
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lain, earthenware, “ Siluminite,” reconstructed granite, 
and various other substances, and the normal spacing is 
somewhere in the neighbourhood of 9ft. or 10ft. apart. 

The only serious delays which have so far been caused 
in this country in connection with the _ conductor-rail 
system are in the case of those railways where top contact | 
is made when abnormal weather conditions have caused | 
the rail to be covered with a thin layer of ice. So far this | 
difficulty appears to have been overcome either by under- | 
running or by side-running. 

As regards the question of wear and tear, experience in | 
the.open air on the Metropolitan District Railway would | 
seem. to indicate that the loss of rail due to wear and tear 
and corrosion may be taken at something like 1 Ib. per | 
yard per annum, half of which is due to wear and the | 
other half to corrosion. 

Systems for Conductor Rails.—In the case of the Metro- 
politan and the Metropolitan District Railways, owing 
to the fear of the drop in the return circuit being limited | 
to such a figure by the Board of Trade as to make it diffi- 
eult to realise with an ordinary track rail return, these | 
railways have adopted double conductor rails, one positive | 
and the other negative, the track rails not being utilised | 
as a part of the return circuit. | 

The other system is that adopted by the North-Eastern, 
the Laneashire and Yorkshire, and the London and South- | 
Western Railways, and is one where only -one insulated | 
conductor rail is employed, the track rails being utilised | 
for the return circuit either with or without a supple- | 
mentary bonded rail or return conductor. This additional 
rail is bonded to the track rails and serves merely for | 
carrying current and is not insulated from earth. 

With a view to getting the benefit of 3000 volts pressure, | 






Votrace Drops In EARTH-RETURN CIRCUITS, 


Direct, Qurrent.—The permissible voltage drop in the 
earthed return is the most important factor in the case 
of direct and alternating-current systems of traction. 

At the present time there have been very considerable 
departures from the original standard as dictated by 
the Board of Trade for maximum voltage drop in rails 
of electric tramways where direct-current systems are 
concerned. The maximum allowance of 7 volts imposed 
on tramways has compelled such railways as have elec- 
trified under parliamentary powers, and who feared similar 
regulations being imposed upon them, to install insulated 
return-current conductor rails. 

Other railways not so situated are operated with 
rail drops exceeding for short periods twenty 
times that ‘6. Either, therefore, the rd of Trade 
limit, as imposed on tramways, is unduly severe if applied 
to railways, or there is an amount of damage going on by 
way of electrolysis which must sooner or later -involve 
considerable trouble. The anomaly of one railway being 
afraid of being limited to a 7-volt drop while another is 
unrestricted should be removed. 

Alternating Current—The Board of Trade has recog- 
nised that a higher pressure drop can be admitted with 
alternating than with direct current. The first regulation 
laid down was 200 volt-minutes for a period not exceeding 
ten minutes, which means that for short periods the drop 
may be twice as much. The question of cost is very largely 
governed by the number of sub-stations, and this in its 
turn is governed by the maximum drop allowed in the 
track return. 

ConcLusIoN. 


It is not the intention of this paper to make any com- 
parison between the merits or o ise of conductor 
rails and the overhead system, but merely to give informa- 
tion, particularly as overhead conductors, about 
which at the present moment very little is generally known 
in this country. It is, however, obvious that the presence 
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of a charged rail near the track must increase the cost of 
maintaining the permanent way, and this is borne out 
by the fact that men working on track with a charged rail 
have been authorised to receive special extra pay at the 
rate of 2s. per week. 

As regards overhead conductors, this difficulty is done 
away with except for the painting of the valances of the 
roofs at stations near which the live conductor “ 
There will be a slight increase in the cost of painting these, 
due to the presence of thé live conductor, but this will 
obviously be insignificant compared with the increased 
cost of maintaining permanent way due to the presence 
of the conductor rail. 








The National Physical Laboratory. 





THE report of the Executive Committee of the National 
Physical Laboratory for 1919, which has just been pub- 
lished, shows that although the establishment has been 
extended considerably during the period in question, it 
will be necessary to put up more buildings directly if it 
is to keep abreast of developments in industry. Thus new 
buildings have been erected for aeronautics, the gauge 
workshops, and for testing glass volumetric apparatus ; 
but in the forecast for 1920-21 it is pointed out that the 
urgently needed extensions and additions to the engineer- 
ing, metallurgy, tank, and electro-technics buildings have 
not been proceeded with on account of the Treasury not 
sanctioning the necessary expenditure. The delay has 
already caused serious difficulty ; apparatus to be housed 


but at the same time not having to utilise any motors | in these additions has actually been delivered and is ready 
wound for a higher pressure than 1500 volts, and in order | for erection, but there is no space available where it can 
to do away with any large currents returning through the | be placed. Other apparatus is under construction in the 
track rails, Mr. Raworth, the electrical engineer of the | Laboratory workshops, while gifts of much-needed equip- 
South-Eastern and Chatham Railway, has proposed ment have been made which cannot be utilised. 

the adoption of a conductor-rail system requiring two | _..But to return to the work done during the past year ;— 
insulated conductor rails per track, the track rails serving | The new aeronautics building has enabled the construc- 
as a neutral. A similar system has been running for some | tion of a large duplex channel, 14ft. by 7ft. in section, 
years on the Nord-Sud line in Paris, which operates with | as well as a new 7ft. of the usual National Physical Labora- 
an overhead conductor and insulated conductor rail, the | tory type. while the original 4ft. channel, together with 
difference of potential between these being 1200 volts, | offices and workshops, are also in the building’ Interesting 
and the track rails serving as neutral of a three-wire | additions have been made to the equipment of the metro- 
system, logy department during the year in the form of two entirely 





different t of end gauge comparator, each capable o 
measuri PEcutabely & ‘Qge-pnilit fonth of an tan Bott 

ines have been designed in the d ment and 
made in the existing gauge workshop. Designs for other 
new types of measuring apparatus of considerable im. 
portance are now in hand. 

During the war.the—electricity department has been 
very much occupied with special war problems. They 
include the deyelopment of wireless directional apparatws 
in which valuable assistance’ was given by the late Mr. 
Duddell, and which, early in the war, was carried to a high 
degree of efficiency at the Laboratory, the perfection of 
amplifying valves for various special purposes, im. 
provements in compass magnets, and the investigation of 
sound-receiving. and sound-ranging apparatus. Much 
time was spent in the development of height-finding 
apparatus with electrical transmission gear Ths use in 
anti-aircraft work, while researches, carried out for the 
Ordnance Committee, on the velocities of projectiles and 
gun recoil have, led to results of great interest. The heat 
division of the Physics Department has been occupied with 
investigations relating to refrigeration problems, such a; 
the heat insulating properties of various materials, for 
which purpose an elaborate electrically heated apparatus, 
with a surface measuring 3ft. by 3ft., has been installed. 
Considerable attention has also n directed to the heat 
losses in furnaces employed in industrial processes, and tv 
the thermal properties of materials used. An interesting 
investigation carried out during the year on behalf of 
the Air Board was the determination of the efficiency of 
various types of catalytic lamps. These consist of a sheet 
metal canister whose top is formed by a dise of platinise:| 
asbestos, which is supplied with petrol by means of a wick. 
The combustion of the petrol proceeds without the pre. 
duction of a flame. The products of combustion and the 
hot air are utilised to prevent the freezing up of aero. 
engines during cold nights, and the lamps can: be, inserte«| 
under the cowls without danger of fire. The examination 
of glasses suitable for thermometer construction continue 
to receive attention, and it is interesting to note that Beck. 
mann thermometers, in no way inferior to those formerly 
obtained from Germany, are now produced in this country. 
The methods of determining the optical constants of san.- 
ples of glass have also been critically examined and im- 
prov ts introduced. A new spectr ter for e- 
ments of high accuracy has been designed and is now under 
construction. 

During the year 1918 proposals were submitted to the 
Committee for an extension in various directions of the 
test work undertaken by the Laboratory. A scheme for a 
British Electrical Proving House * to examine and test 
within ordinary commercial limits *’ all classes of electric 
appliances to approved specifications, and generally to test 
electrical materials and products, was brought forward by 
the Institution of Electrical Engineers. Proposals were 
also made for the establishment at Birmingham of a loca! 
station for testing gauges and other products in close 
connection with the Laboratory. At the same time 
suggestions for the testing, on an extended scale, of 
chemical glassware for volumetri ts were 
under consideration. These matters raised the general 
question of the relation of Government to the testing of 
ordinary commercial products. After careful considera- 
tion, the Advisory Couneil of the Research Department 
reached the conclusion that, in the words of the report of 
the Committee of Council, “‘ the routine testing of ordinary 
commercial products is not,-and ought not, to be within 
the functions either of the National. Physical Laboratory 
or of this department, though the research necessary to 
the establishment of suitable tests for these purposes 
would properly rest with the Laboratory, and would carry 
with it the necessity of conducting preliminary tests, anc 
possibly the occasional testing of specimens of the products 
in question, for the purpose of reviewing the tests. We 
understand that this view commended itself to the Govern 
ment, and that proposals for State action in respect of the 
promotion of standardisation, in which the National 
Physical Laboratory would take a part such as we have 
suggested, are now under consideration.” It is under- 
stood that temporarily the Committee will be requested 
to undertake or to continue at Teddington some of the 
work referred to, pending the making of other arrange 
ments for carrying out such work elsewhere. The trans- 
ference to the Laboratory of the Board of Trade Electrical 
Standards Laboratory was made in May last.. The Labora 
tory now undertakes the custody and maintenance of the 
standards on behalf of the Board of Trade. The Labora 
tory will carry out for the public such comparisons of 
other instruments with the standards as may be required, 
and approval of the pattern and construction of electric 
supply meters and other instruments submitted will be 
given by the Board on the Laboratory’s report. 

Among the proposals of the General Board, for work 
during thé coming year, some of the most interesting are 
the carrying out of an extensive series of tests on rein- 
forced concrete floors and columne, for which purpose the 
machine presented by Sir John Cowan has been erected, 
an investigation of the efficiency of power transmission 
by toothed gearing and research on the effect of ships 
and propellers on each other. 

The design of large power steam units for aircraft and 
airships is now under consideration by the Air Ministry, 
and the Laboratory has been asked by the Director of 
Research to deal with the question of condensers for such 
units. An examination of the available data for the design 
of condensers of very low weight, has led to the conclusion 
that further experiments are uired to determine the 
form and distribution of the tubes and the type of air 
pump to be employed which will secure the maximum con- 
densation of steam per pound weight of the condensing 
system. A scheme of research has been drawn up for the 
consideration of the Advisory Committee, and if this is 
approved the work will be commenced at an early date. 








” 








THE late. stationmaster at Paddington, Mr. Henry 
Weaver, M.B.E., was fifty-three years in the Great Western 
service. He was a keen naturalist, says the Great Western 
Railway Magazine, and a capable writer on botanical 
subjects. For many years he .was a steady worker 
in different branches of natural. history, and. notwith- 
standing the demands of a busy railway life, main- 
tained his interest in these subjects. 








JuLY 16, 1920 


THE,ENGLNEER 


69 





—_—_—_—_—— 





MOTOR SHTP FULLAGAR 


CAMMELL LAIRD AND CO., LIMITED, BIRKENHEAD, BUILDERS 





anid tad «2 i pideqaz’s 


ttaé 
ah SET an 45 
Gi pou 

g 


* 


ope Aw 
shel 















"| @aiiautle 
hinrtth. tdi 
























The Motor Ship Fullagar. 





Tue welded motor ship Fullagar, built by Cammell 
Laird and Co., Limited, Birkenhead, the first vessel to be 
fitted with the Camelaird-Fullagar type of marine oilengine, 
which was described in our issues of January 30th and 
February 6th, has just carried out very successful sea 
trials. We reproduce above a photograph of the ship 
under way. 

The vessel herself is unique, in that not a single rivet 
has been used in her construction, the hull being welded 
throughout, as are also the fuel, lubricating, and water 
tanks. The ship is 150ft. in length. She is intended for 
the coasting trade, and is fitted with a Camellaird-Fullagar 
oil engine of 500 brake horse-power, which works on the 
Diesel cycle and runs at a speed of 100-120. revolutions 
per minute. The engine has four cylinders 14in. in dia- 
meter, while each of the opposed pistons has a stroke of 
20in. Air at a pressure of 1000 1b. per square inch is used 
for injecting the fuel ihto the cylinders and is supplied by 
a three-stage air compressor driven from the forward end 
of the crank shaft. The circulating pumps are also driven 
off that end of the shaft, thus rendering the engine a self- 
contained propelling unit. The hull and machinery have 
been built under the supervision of G. S. Goodwin and Co., 
consulting engineers, of Liverpool, and the vessel has been 
purchased by Thos. and Jno. Brocklebank, Limited. 

The trials of the vessel were carried out in the river 
Mersey on Tuesday, June 29th, when the ease and quickness 
with which the engine could be manceuvred impressed all 
present. Reversal from full speed ahead to full speed 
astern only required about ten seconds, the engine easily 
starting action with full ahead way on the ship. At about 
11.40 p.m. on the same day the Fullagar set off on her 
maiden trip to the Clyde. After getting clear of land 
extremely rough weather was encountered, and as this 
became worse it was found necessary to put into Ramsey 
until the storm abated. During this part of the voyage 
the engine ran steadily throughout, no racing being» xpe- 
rienced, and there was only a slight variation in the 
revolutions, The hull was well tested, the force of the 
waves subjecting it to severe shocks and strains, which it 
withstood perfectly. The vessel left Ramsey at 4.20 a.m, 
on July Ist and reached Greenock about 6 p.m. The engine 
continued to run steadily at a speed of.106 revolutions per 
minute, the ship doing about 9.75 knots against wind and 
tide. On July 2nd some trial runs on the mile and 
manceuvring tests were carried out, and the Fullagar left 
the Clyde at 11.30 p.m. on the same evening, arriving in 
the Mersey at 8 p.m. on Saturday, July 3rd. The engine 
ran satisfactorily and without any sign of trouble from 
start to finish at an average speed of 107 revolutions per 
minute, the vessel averaging about 10 knots, During this 
run the fuel consumption worked out at 2.1 tons per 
day of twenty-four hours. Some of the readings taken in 
the engine-room were as follows :—Scavenge air pressure, 
1} lb. per square inch ; circulating water pressure, 6.5 Ib. 
per square inch ; lubricating oil pressure, 12 1b. per square 
inch ; blast air pressure, 1000 Ib. 
temperature, 50 deg. Fah.; circulating discharge tempera- 
ture, 100 deg. Fah.; engine-room temperature, 62 deg. Fah. 





AN article in the Great Western Railway Magazine on 
the usefulness of the company’s scheme for encouraging 
employces to make suggestions on the working of the 
railway, shows that the proportion of suggestions recom- 
mended for adoption increased from 12.5 per cent. in 
1915 to 16.25 per cent. in 1917, and has now fallen to 
about 14.74 per cent. 


rsquare inch ; scavenge | 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 


Threatened Pig Iron Famine. 


THE strongest element in the present Birmingham 
market situation is the scarcity of pig iron. 
is talked of, and it is notorious that while steel works 
have largely increased their capacity, the blast-furnaces 
which furnish them with much of their raw material have 
made no appreciable increase—rather the reverse. Many 
furnaces are not making much more than half their 


capacity, because of bad fuel, and the overworked con- | 


dition of the plant, which, in many cases, is now urgently 
calling for attention. While there are numerous furnaces in 
the country still idle, many of these are obsolete from the 
point of view of modern high-class production. Pig iron 


prices have been checked in their upward career, but | 
consumers are still very anxious to get supplies, especially | 
Probably the attitude of smelters who | 


of foundry iron. 
argue that it is not worth while te overstrain customers’ 
endurance simply to increase their excess profits contribu- 
tions has had something to do with the steadying of the 
market. Derbyshire houses which have been asking 20s. 
to 25s. above the basis still stick to the inflated quotations, 
and consumers who are in a tight place have no option 


A famine | 


| factured ironmaster having instances to relate of home 
or Continental business refused. Customers are still keen 
to press orders upon the works without much regard for 
price. Complaint is made by Black Country nut and bolt 
| makers that Belgian competitors are not only sending 
bar iron, but finished nuts and bolts, over here at a price 
considerably below that charged. at home. For one 
specific quality, for instance, the Staffordshire price is 
65s. per hundredweight, and the Belgian quotation 42s. 
per hundredweight. Galvanised sheets are again easier ; 
since the quarterly meeting business has been done at 
£52 to £53 f.0.b. There has been keener competition for 
orders in consequence of the lull in buying for some of 
the overseas markets. Black sheets are quoted at £44 
to £45. Current prices for sheets show a fall of £2 to £3 as 
compared with April last. 


Non-union Men at the Ironworks. 


Notices to cease work were handed in last week 
by a number of the organised iron and steel workers in 
the Black Country. Refusal to work with non-union men 

| was the cause of the step, something like one-fourth of the 
men being, it is alleged, outside the trade societies. Pres- 
sure has been exerted to bring the outsiders into line, and 
the Iron and Steel Trades Confederation now states that 
it is optimistic that the trouble will be got over without 


| was specially feared it has, it is said, been obviated by the 
| men joining the union. 


Steel Prices Still Declining. 


but to pay or forego supplies in the present stringency. | 


It is remarkable that some of the Derbyshire houses are 


now demanding something like 60s. above the price which | 


prevailed in the middle of April. A fresh attempt to put a 
further advance of 5s. on Northamptonshire iron has been 
refused by Birmingham buyers, and in consequence 


current prices move between the basis and 5s. over, which | 


most of the Northampton smelters have already realised. 
Current pig iron prices are as follows :—South Stafford- 
| shire; Part-mine, 242s. 6d. , No. 3 foundry, 250s.; cold 
| blast, 365s. Northamptonshire: Forge, 230s.; No. 3 
foundry, 235s.; No. 2, 237s. 6d.: No. 1, 240s. Derby- 
shire: Grey forge, 245s.; No. 4 foundry, 250s.: No. 3, 
252s. 6d. ; No 2, 257s. 6d. ; No.'1, 260s. 6d. ; basic, 265s. 


Advance in Chilled Roll Prices. 


An advance of £2 10s. per ton has been declared 

by the heavy ironfounders inothe:pri¢e of grain and chilled 
rolls. The reason assigned for this increase is the high 
price and scarcity of pigiron, and the steady rise m cost 
of production. During the busy period whch followed the 
moulders’ strike the men ‘had no difficulty in securing an 
advance of 6s. per week. Other costs of production are 
said to be increased... Makers of foundry pig iron accept 
orders. sparingly, while for the high-class Staffordshire 
| material known as all-mine cold-blast iron a severe ration- 
ing system prevails, small parcels being doled out to keep 
the various foundries in operation. The scarcity of 
| foundry pig iron generally causes great concern. 


After the Quarterly Meeting. 


| The finished iron trade shows no sign of reaction 
| following the quarterly meeting, makers being full of 


orders and generally with substant al arrears to be worked | 


| off. ' Practically. no firms are willing to sell at list prices, 
| and they can still command the substantial premiums 


which have prevailed for some time past upon bars, | 
hoops, gas strip, and similar products. Generally the out- | 


| 
| 
| 


| put from the mills is below requirements, every manu- 
1 


The fall in steel prices, to whith I directed atten- 
tion last week, has been substantial in a few departments. 
| Recently only, finished bars were £35, a fortnight ago they 
| were procurable at £30, and this week they have been 
| offered at £28, and consumers are buying sparingly in the 
belief that the end is not yet. A drop of £3 has also been 
registered in steel rounds, squares and flats. Buyers and 
sellers generally on the steel market continue strongly at 
variance. The former are asking for reductions, but many 
producers decline to entertain lower prices, and in some 
cases refuse to consider new business. These firms, it 
should be noted, are in a comfortable position in regard to 
orders. Amongst buyers, however, the conviction remains 
that the trade is passing through transition conditions, 
and a waiting policy is preferred. Soft billets can this 
week be bought at £23 10s. ‘er. even, less.., Sheet! bars, 
deprived of the artificial stimulus which the bound in tin- 
plates gave, are now on an equality again with billets, 
although last April they were fetching about £30. Re-rolled 
steel bars are likewise easier, though makers nominally 
maintain the basis at £34. For ‘good specifications 50s. 
less would probably not be refused. There is still a certain 
amount of American competition, the prices quoted being 
considerably below previous offers. One consignment of 
| steel billets is quoted this week at £22 c.i.f. Liverpool, as 
| compared with the British figure of £25 to £26. Midland 

consumers, however, are in no hurry to buy foreign 
material, in view of the belief which they entertain that 
| British prices will come down. Steel angles can be bought 
on decidedly more favourable terms than recently, but 
the mills have so much work on hand that it is not easy 
to arrange for early deliveries, and buyers are extremely 
shy about any commitments beyond the present year. 
Sellers are not disposed to do business at a less premium 
than 30s. on the basis of £23. Joists are in very slow 
supply. ‘The continuous demand for ‘plates keeps prices 
substantially above the nominal basis. Scottish mills 
are now sending supplies into the Midlands more ‘freely, 
their terms being £28 5s. for tank, ship or bridge quality, 
| three-eighiths and thicker, and £31 10s. for boiler quality. 


any interruption of output. Ina few places where difficulty: 
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Offers of American plates at £23 c.i.f. are stated this week 
‘to have been received, but I am glad to say the c 
is not one which is seriously regarded by home pro- 
ducers. i 


The New Ironfoundry Research Scheme. 


Provisional arrangements have been made for 
the inauguration at Birmmgham on July 22nd of the 
Research Association for the grey and malleable cast iron 
trades. Lord Weir is the president-designate, with Sir 
Robert Hadfield and Mr. J. E. Stead as vice-presidents. 
It is hoped that the services of Mr. George Pate, the 
manager of the Carron Company, may be secured as 
chairman, and the names of several prominent men in the 
Midlands are mentioned in connection with the vice- 
chairmanship. The Association, as I have previously 
announced, has its headquarters in Birmingham. It is 
the intention of the scheme to attempt a thorough reform 
of ironfoundry practice. With a new world opened up by 
the war it is apparent that we must bring ourselves into line 
with the most progressive of our international competitors 
if we are to get the bestof the ironfoundry trade. Hence 
the new movement which is about to be launched aims, 
not only at making up lost ground, but at creating a centre 
of scientific investigation and experiment that will keep 
our ironfoundries up to the mark. Such problems as 
heat treatment, chilling, pattern making, treatment and 
preparation of sands, selection of coke and pig iron are 
not matters on which even expert opinion can be dogmatic. 
Experts themselves differ widely on details, if not on 
principles. While the technical aspects of the movement 
are being dealt with, the work of diffusing a more active 
interest in the regeneration of the foundry among all those 
concerned in its well "gpa be pursued aiebugh the 





bureau of information which be established. With 
118 foundries within her n has a bigger 
stake in the revitalising ef the é other 


industry t any 
one town. All around her, too, foundries are more. 
spread than in any fxd ofthe kingdom. Acco 
to a recent census t 828 foundries in the 


about double the number throughout ee. = | 


thrice the number in all Scotland. 
Help Sought from Foundry Pig Makers. 


In connection with well-organised works at 
Nottingham, Wolverhampton, Willenhall, Walsall, Derby, 
as well as in Birmingham, there are ironfoundries where 
science is regarded as the indispensable adjunct of cheap 
and efficient production. It is claimed on behalf of the 
foundries that malleable castings made on scientific 
principles will compare favourably in point of strength, 
and are very little heavier than steel drop forgings, while 
in regard to price they have. an overwhelming advantage. 

’ It is generally considered that the blast-furnace owners 
who make foundry iron have it in their power to do a great 
deal in furtherance of the movement. It is very gratifying, 
therefore, that it is pretty certain that they, in common 
with the other interests concerned, will have @ share 
in the administration of the new Ironfoundry Research 
Association scheme. Experts say that with up-to-date 
equipment and efficient organisation the existing foundries 
would be capable of an immensely increased output. 
Innumerable users of castings are demanding larger 
supplies to-day. Many ironfounders are having recourse 
to moulding machines as @ means of augmenting output, 
and if the experience of America is anything to go by, 
machine moulding is destined ‘to become very much more 
general. 


Foundrymen Reject Payment by Results. 


The promise of a friendly understanding whereby 
the much-needed system of payment by results would be 
introduced in the ironfoundries has unfortunately been 
falsified by the result of the recent ballot of the work- 
people. After an exchange of views with the Engineering 
and the National Employers’ Federations, the negotiating 
committee appointed by the craft unions undertook 
to recommend the adoption of the system, time and a-half 
for overtime working and night shifts being part of the 
bargain. The Union Executive afterwards referréd the 
matter to the general body of the members without any 
recommendation one way or the other. In the result we 
find a majority of 3000 ironfounders against the acceptance 
of the provisional agreement. It is, however, pretty certain 
that the old system of time work in the foundries will have 
to give way before new trading conditions which are now 
coming into force. 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is no doubt that the iron and steel market 
here is beginning to feel the influence of the weakening 
of the position in other centres of the trade, and people 
are becoming rather nervous as to what is likely to happen 
in the near future. A certain depression has no doubt 
been caused locally by the inconvenience resulting from 
the gas strike. A considerable proportion of the engineer- 
ing work done in Manchester depends upon the supply of 
gas, and all this work was brought to a dead stop. on 
Friday last. The sudden strike is fast becoming a danger 
to the whole community, and Manchester has had a good 


consumptive demand does not appear to revive to any 
extent. / Of course, it is this demand. which is wanted to 
put the whole trade into a better condition ; 
be doubted whether it will come until something i is done 
to improve the industrial conditions of Central Europe. 
It_is difficult to realise to what a serious extent the 
disorganisation of the whole of that vast industrial district 
has reduced the actual consumption of non-ferrous 
metals, The speculative market for copper has been 
improving again, and as the set-back was only trifling 
it is not improbable that further improvement will con- 
tinue. This market is, of course, sustained by the un- 
doubted fact that the present prices of standard copper 
are very much lower than they should be in proportion 
to all the other metals. Hence, although consumptive 
trade is dull, the market is better able to resist its influence. 
In America it is said that the railway troubles and the 
difficulty of transport have prevented many copper refineries 
from turning out their usual quantities of metal. Indus- 
trial conditions in the United States are certainly very 
disturbed, and it is quite impossible to say how they will 
react on the copper production; but in any case the 
American output of refined copper is not nearly so large 
as it was. The position here in the old metal market is 
dull, and the prices remain comparatively low. There has, 
however, been some increase in the consumption of the old 
metals by engineers as a result of the low prices, and no 
doubt it is this which has reduced the demand for new 
copper and tin. The cost of making new gun-metal, for 
instance, is enormously greater than the prices which are 
paid for the scrap. Tin has been firmer again, but the 
outlook here is -uncertain. The market seems dis- 
inclined to get far away from £250 per ton, either in one 
direction or the other, and it is possible that while silver 
keeps up tin will not go down very far. The demand from 
America has'not been very strong of late, but it is thought 
that American tin-plate makers will soon be in cha Po nants 
for more oe: Jar own tin ba sen that the 


ment which may be expected within the next six months. 
The markets for lead and spelter have been fairly firm and 
steady of late, but there is no special feature. It is 
reported that the Government of New South Wales is to 
make a further effort to bring to an end the prolonged 
strike at the Broken Hill mines. 


Foundry Iron. 


The prices here for,foundry, pig:iron do not yet 
show much change, except that the extreme variations 
are less than they were, and the rate seems to be getting 
more equable, round about £13 12s. or £13,15s., delivered 
in Manchester. The gradual disappearance of these 
variations seems to indicate that buyers are becoming less 
reckless in their buying, and less disposed to snap up any 
lot offered without regard to the price asked. This may 
mean that in the opinion of ‘consumers there is’no longer 
any danger of a famine, or of any further advance in the 
prices. There is as yet no sign that sellers are weakening, 
and probably the furnaces can obtain orders for all that 
they can make in the present circumstances, but some of 
the ironfounders have now some stock of pig iron to fall 
back upon which has cost them very considerably less 
than the prices they are now paying, and this they may 
want to keep intact so that they can be prepared for a 
fall in the price of castings. There is still a little Scotch 
iron on offer here at about £14 5s. to £14 7s. 6d. per ton, 
and as this is only 15s. more than common iron the price is 
reasonable enough. As a matter of fact, there are cases 
where Scotch iron has been sold at the same price as 
common iron. 


Finished Material. 

All that one can say about the market for finished 
iron and steel is that the position is not so strained as it 
was. Works are no doubt full of orders for quite a long 


time to come, but they seem to be able to make quicker 
deliveries. The prices have not been changed. 


Scrap. 


The market for scrap is certainly dull, and dealers 
here are not doing very much selling. Buyers seem shy, 
but up to the present there has been no decided reduction 
in the prices asked. Heavy wrought scrap is quoted at 
£11, 5s. to £11 15s. per ton, but consumers do not seem 
so eager for it as they were, and perhaps the inquiry for 
their finished product is not quite so active. Steel scrap 
is weak, although it is still quoted at £10 5s. to £10 10s, per 
ton. Steel turnings are said to be much easier. Foundry 
serap is not much inquired for at present, although the 
prices are very moderate compared with those for pig iron. 
Textile cast scrap might perhaps be bought at £11 5s. per 
ton. 


The College of Technology. 


The resignation of Mr. Maxwell Garnett, the 
Principal of the Manchester College of ‘Technology, has 
not come as @ surprise to anyone interested in the higher 
educational affairs of this city. For some time it has been 
common knowledge that Mr. Garnett and the Education 
Committee’ have held different views with regard to 
matters of policy affecting the eonduct of the college. 
The educational work of the-college has made very rapid 
strides under Mr. Garnett’s principalship, and everyone 


and it may 


es, 


cannot be provided by such a wealthy community for the 
large numbers of young men who are now clamouring for 
the highest education that is obtainable, while still pro. 
heen the advanced tuition of the aging tine 
student. 


Eruption at a Salt Mine. 


Northwich is one of those _— gg are liable 
to remarkable subsidences ow the salt-mining 
operations which are conducted 0 hag the surface of the 
earth, but an incident which occurred there a few days ago 
differed from the usual troubles of this kind. It resembled 
an explosion, the effect of which was to destroy the over. 
head gear of a mine shaft. Although no definite reason 
can be given for the occurrence, it is surmised that a large 
quantity of water from the surrounding lakes suddenly 
penetrated into the mine and displaced an equivalent 
volume of air, which found its way out of the pit shaft 
under considerable pressure, carrying with it large pieces 
of rock and sprays of brine. 


The Gas Strike. 


The trade of this district is being considerably 
interfered with by an unauthorised strike of the gas- 
workers. Many industrial establishments have had to 
close down in consequence, while householders, hotels 
and restaurants have been compelled to revert to coal 
fires for cooking and heating purposes. The engineering 
trades are feeling theeffects very severely. At this period 
of the year the daily consumption of gas in this city is 
between 16 and 17 n nm cubic feet, and when the strike 
took place there little more than one day's supply in 
the gasometers. strike is another example of tho 
sy? of | ag when the rank and file of 

the See’ weve which have 
thas between six and 
' in Te are out of work, 
but bp of workers in other trades that are 
unavoidably thrown, Pith, must be much larger than this 
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Barrow-tn-Furness, Thursday. 
Hematites, 


The position in the hematite pig iron trade of 
North Lancashire and Cumberland has undergone no 
change during the past week. On every hand the activity 
is marked, and a big volume of metal is being produced. 
There are in blast altogether twenty-eight furnaces, which 
is not far from the highest point during the war. The whole 
of the iron made is, go into immediate consumption, 
and users are pressing for very full deliveries. So far as 
Barrow is concerned, a big proportion of the output of the 
five furnaces is being used up in the firm’s own steel works 
adjoining, and in addition there is a strong call for metal 
on the part of local ironfounders. Outside demands are 
equally heavy both for ordinary and special sorts of metal, 
and for charcoal blast iron the trade offering is con- 
siderable. Orders are held that will keep smelters busy 
for some time to come, and in the meantime there is no 
falling off in the rush of business. Prices are steady, and 
parcels of mixed numbers of Bessemer iron are at £14 lis. 
per ton net f.o.t., but higher prices are obtainable when 
special consideration is wanted for early delivery. Special 
brands of iron are at £16 to £16 10s. per ton net f.o.t. 


Iron Ore. 


The d d for h iron ore is. brisk, and 
practically the whole of the output is being used locally, 
only odd parcels being sent away. Foreign ores are 
being largely used throughout the district, and the demand 
for these qualities is brisk. Prices are steady, with native 
ores at 52s. 6d. to 56s. per ton net at mines, and Spanish 
or North African ores are at 57s. 6d. per ton delivered. 


+it¢ 





Steel. 


There is activity in most of the departments in 
the steel trade... The rail mills and Barrow and at Working- 
ton are well employed. Semi-finished steel is being turned 
out. in good quantities, including bars and rounds. The 
steel foundries continue to be well employed. Rails are 
in steady request at £24 5s. to £25 5s. per, ton, and light 
sections are at £26 10s. to £27 5s. per ton, Billets represent 
a steady business at £27 per ton. There is nothing being 
done in ship plates, which are at £25 10s. per ton, and boiler 
plates at £31 per ton. 


Fuel. 


The demand for steam coal is brisk, with average 
sorts at 43s. per ton delivered. House coal runs from 
42s, 6d. to 57s. 6d. per ton delivered. For coke there is a 
full demand, with East. Coast qualities at 72s. 6d. per ton 
delivered. 








SHEFFIELD. 
(From our own Correspondent. ) 


The Outlook Hazy. 


Ir is extremely difficult to ascertain with certainty 
the trade position here. Many manufacturers seem con- 
fident that a slump is inevitable, but few are of the opinion 
that it will be anything worse than a temporary set-back 
whilst the raw material markets are readjusting them- 





selves and Labour is deciding to take a saner view of things. 
Everything is so unsettled. The miners utter threats, and 
manufacturers who have the room available rush to put 
reserve fuel on the ground; the gasworkers assume the 
offensive against employers, and almost the whole of 
industry in these parts is imperilled. When it is not these 
influences which are at work it is some other section of 
Labour adopting an attitude adverse to the employer, 









will regret that circumstances have arisen which make it 
impossible for him to continue the excellent work which 
he has done for higher education in this city. There seems 
to be a desire on the part of the Committee, however, 
that the college should be run more on what may be called 
the old technical school lines than has recently been the 
case. Mr. Garnett considers this to be a mistaken policy, 
and prefers to aim at a higher standard. As it appears 


object lesson iately. Apart from this local disturbance, 
however, there is hesitation in the market as to when the 
slump in prices is to begin, and how far it will go. There 
are still quite a number of people who maintain that the 
fall in prices cannot go very far because of the enormous 
costs of production ; but in the experience of others the 
cost of production is of little effect in sustaining a market 
from which the confidence of buyers has departed. 


Metals. 


The general condition of the non-ferrous metal 
market has been rather better of late, but the actual 








incompatible to carryout the two aims. simultaneously, 
Mr. Garnett has chosen to retire. The country has need of 
as many highly- 
duced, and nowhere is this need more acutely felt than in 
Lancashire, and it seems very unfortunate that facilities 


trained young men as can possibly be pro- 


who, what with one thing and another, is quite unable to 
make any likely forecast and so regulate prices to some 
extent. . That is, of course, one of the main reasons why 
firms cannot see their way to resume “firm ’’ quotations 
to oversea customers. In some cases, certainly, they are 
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doing so, but the majority appear to be adhering still to 
the cautious policy of inserting a safeguarding clause in 
all contracts. This feeling, however, is placing a heavy 
handicap on new forward business, because hardly anyone, 
from the maker of pig iron to the exporter of the finished 
steel goods, is prepared to risk much, Certainly the foreign 
buyer will not, though as soon as the desired change in the 
situation comes, as soon as there is a more definite tone 
in the markets, there is a fairly general belief that another 
flood of business will flow in from overseas. 


Trade with the Cape. 


A few days ago I had a visit from a trade repre- 
sentative from the Cape, and learnt from him several facts 
of special interest to the iron and steel manufacturers of 
this area. Several Sheffield firms are manufacturers of 
heavy mining machinery, so we spoke of the prospects 
for the gold mines, several of which, working low grade 
ores, have had recently to close down, their narrow profit 
margins having been turned into more or less substantial 
losses, While production costs continue to rise and the 
nominal price of gold is falling.- Until production costs fall 
considerably—a very remote contingency—he did not 
see much chance of those mines resuming operations, 
though for the industry generally he thought the prospects 
are good. There are important iron and steel develop- 
ments in progress in South Africa, but it will be a long 
day before the country is anything like self-supporting in 
such matters. It is true that during the war period, 
when hardly any steel goods were entering the country 
from abroad, and such articles as pocket knives and 
razors were unpurchasable in the shops there, South 
African steel works endeavoured to keep the mines sup- 
plied with such machinery as crushers, shoes and dies, 
which they made chiefly by means of scrap iron and steel 
us raw material—though there are enormous resources of 
ore in the country. They made them very much cheaper 
than the prices ruling in Sheffield, but now that things 
are gradually ‘returning to a more normal level, mine 
managements, my informant believes, will prefer the 
imported article, from England for preference, but only 
if the prices compare satisfactorily with those offered from, 
say, America or the Continent. One point he emphasised 
was that Sheffield firms should endeavour to send the kind 
of goods South Africa wants rather than what they think 
she should have. Many of the tools, implements and 
shears sent out for use on the farms are too substantial both 
in quality and price, The farmers want something that will 
last and be serviceable for about five years—not a lifetime. 


General Conditions. 


The steel department which is outstanding by 
reason of its activity is that for the smaller variety of 
castings. The foundries seem powerless to overtake 
arrears of orders, leave alone to cope with the situation 
as a Whole. For this state of affairs the moulders are 
primarily to be thanked, their entirely unreasonable 
strike of last winter having created a congestion which will 
apparently influence the position for a long time to come 
yet. The situation is doubtlessly aggravated by the very 
restricted supplies of pig iron, and there is, too, the question 
of the number of skilled men available. It seems quite 
plain that some radical change will have to be made before 
all these difficulties have been overcome, The moulding 
trade, which is and always has been a quite well-paid 
one compared with others, might be made more attractive 
regarding conditions—if that be possible, and most things 
are—and the apprenticeship question is one of the first 
that should have attention. Many of the men who were 
compelled by the hotheads to go on strike, whilst they and 
their families tried to keep body and soul together on the 
few shillings a week the trade union leaders considered 
sufficient, were driven to more congenial occupations than 
moulding, with the result that it is now computed that 
the available skilled workers in the foundries of the 
country are very considerably below normal require- 
ments. The rolling mills are as busy as they can be at 
present, with apparently enough work ahead to maintain 
the pressure over the third quarter at all events, but the 
tendency at the Steel furnaces is a shade easier. The make 
is going at once into consumption, but, as hinted in a 
previous letter, new. business is not-coming forward well 
at all. Reports regarding high-speed steel are rather con- 
flicting, probably in. consequence of a growing “ patchi- 
ness *’ in trade, but many makers speak of a considerable 
falling away again of business, 


Further Developmenis. 


Heavy steel departments are experiencing no 
more activity than when last reported on, the heavy forges 
finding it more difficult than some other sections of the 
steel industry to change over to peace conditions. The 
slackening down of engineering works throughout the 
country is reflected in the slower demand for engineers’ 
tools, but the smaller kinds of tools, such as pliers, which 
before the war came almost wholly from Germany and 
are now made here in very large quantities, continue in 
urgent request. Saw makers and firms producing files, 
too, are very busy, the demand keeping well ahead of the 
supply. Wire drawing mills are experiencing nothing of 
the much-talked-of slump, and although foreign material 
is coming into the country, it apparently is not doing so in 
sufficient quantities to cause British manufacturers any 
sleepless nights. The latter, in fact, have the situation 
very well in hand, which is saying much, for up to the 
outbreak of hostilities continental countries were making 
deep encroachments on our markets. Tramway and rail- 
way steel departments are finding business a little more 
brisk than of late, but such important preparations had 
been made for an anticipated big boom in these depart- 
ments that the orders now 6fferifig, though of quite fair 
volume, seem small by comparison. The ¢utlery and edge 
tool trades are realising a distinct easing off in demand, 
but most of the firms attach little importance to the fact, 
believing that it means nothing more than the summer 
quietude they usually experience in normal times. A 
report from the North-west Coast to the effect that the 
directors of the United Steel Companies, Limited, propose 
building @ new dock at Workington is of direct interest 
to Sheffield, which is, of course, the headquarters of the 
combine named, and which includes the Workington Iron 





and Steel Company. The proposed dock, it is inderstood, 
will provide berths for boats of 5000 tons, which will 
bring larger supplies of iron ore from overseas, and thus 
help to solve one of the most trying and difficult pronlems 
now before the iron and steel industries, for there are still, 
in spite of the great shortage in pig iron, many blast- 
furnaces standing for want of ore. Another matter of 
interest here is that Vickers are stated to be about to 
develop the property the company acquired some time ago 
at Milford Haven—at the time, in fact, that the Sheffield 
firm of Thos. W. Ward, Limited, acquired facilities in the 
same quarter, for increased ship-breaking accommodation. 
Vickers are now credited with the intention of opening 
a depét at Milford Haven in order to expand the com- 
pany’s trade with America. 


Squeezing the Manufacturer. 


Manufacturers here are feeling the general 
squeeze that is now taking place severely, and many of 
them are wondering how long it will be before the breaking- 
point is reached. The country’s war debts, of course, will 
have to be met, and manufacturers are quite prepared to 
contribute their share and even more than their share ; 
but the Chancellor’s ‘‘ E.P.D.” proposals, on which he is 
adamant, have been arranged in a manner which will be 
continually embarrassing—so much so that some people 
here openly express their doubts whether the Chancellor's 
realisation will be anything like his estimates. The great 
rival of the Chancellor in demanding more money from 
industry is Labour, and now a new heavy tax is proposed 
in the form of largely increased telephone charges. Locally, 
a new form of “ squeeze’”’ is an increase in charges for 
electricity for power and lighting for industrial purposes. 
As in the case of the ‘‘ E.P.D.,”’ the Federation of British 
Industries is putting up a good fight against these increased 
electricity charges, and we shall know more about the 
matter in a few days’ time. But, really, if manufacturers 
were all transgressors their way could not be much harder. 
Some of the small firms that came into being on the war 
wave and thought themselves well established in the soil 
of Sheffield have been only too thankful quietly to slip 
out of business unobserved, and manufacturers of old 
standing have expressed to me their serious intention of 
closing down I do not suppose for a minute they will do 
anything of the kind—they have too much grit in their 
constitutions to commit industrial suicide. Anyone could 
do that ; but from what one can see, the days are coming 
when it will need all a firm’s resourcefulness and determina- 
tion to remain in business at a profit. But there, if a trade 
slump is coming, as all the great prophets say, it will 
quickly freeze the marrows of those who to-day are im- 
poverishing industry by excessive demands and taxation. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Iron Trade. 


Tue Cleveland pig iron trade position is entirely 
dominated by the inadequacy of the output, and business 
is very difficult to place. With the commencement of the 
Scottish holidays, deliveries north of the Tweed are now 
suspended, but the home demand from all other directions 
is quite unsatisfied, and thus, while conditions are slightly 
easier by the reduced pressure from Scotland, there -is 
nothing to spare for export, and the embargo upon ship- 
ments abroad continues. On the other hand, there is a 
lull in the foreign inquiry. The Swedes are normally 
consistent buyers of Cleveland foundry iron, but are now 
apparently making shift with Swedish pig iron rather 
than pay British prices. American competition has not 
seriously materialised, erstwhile consumers having been 
considerably disappointed in the matter of deliveries, and 
also, it would seem, of quality, while the business generally 
has proved very unsatisfactory. There is no change in 
prices. In view of the prospective increase in railway rates, 
however, there is talk of the reimposition of the clause 
in contracts advancing’ the price to correspond with any 
increase in the cost of transport of iron-making materials. 
An addition of 25 per cent. to the blast-furnacemen’s 
wages and the big advance to, the dockers engaged in 
unloading iron ore, given under an award in the latter 
part of last week, are also new factors in_the situation 
tending to drive up costs of production. For home con- 
sumption, No. 3 Cleveland G.M.B. and the lower qualities 
are firm at 217s. 6d., and No. 1 commands 230s. per ton. 
The large new furnace erected by Messrs. Dorman, Long 
and Company at their Warrenby works has now been 
started, and is reported to be working satisfactorily. When 
in full operation it is expected to produce about 1200 tons 
of iron per week, but this supply will be used at the works 
for the making of steel, and offers no relief to the existing 
stringency in the open market. It is understood that 
efforts are being made to re-start the four idle furnaces 
at the Clay Lane Ironworks, near Middlesbrough, and this 
would undoubtedly ease the situation to a great extent. 
Unfortunately, raw materials are in short supply, and this 
has hitherto been an insuperable difficulty. Whether this 
obstacle can now be surmounted remains to be seen, but 
the crux of the question seems to rest in the supply of 
ironstone from the Cleveland mines. If more ore was forth- 
coming. more furnaces would speedily be put inte operation. 
Meanwhile, however, it is gratifying to report that the 
transport situation shows some improvement, and deli- 
veries are more regular. 


Hematite Pig Iron. 


In the hematite trade makers are so fully sold 
that they are not prepared to discuss business earlier than 
for the last quarter of ‘the year, and then only very 
sparingly. Home requirements absorb practically all the 
iron available, so that export business is extremely limited. 
The inquiry from abroad, however, is quiet, _The home 
price of East Coast mixed numbers stands at 260s., with 
2s. 6d. per ton more for No. 1. The premium on export 
to Allies is 5s. per ton. 


Iron-making Materials. 
Business in foreign ore continues to be stagnant. 





Consumers are pretty well placed, and are keeping off the 
market, Meanwhile the downward movement of freights 
continues. Best Rubio is now about 55s. 9d. per ton 
ex ship Tees. Furnace coke is now in fairly good supply, 
with good miedium furnace kinds firm at 62s. 9d, per 
ton at the ovens. 


Finished Iron and Steel. 


The manufactured iron and steel trade shows 
practically no change on the week. Belgian and American 
competition, though rather more noticeable, is not yet 
of great volume, Works are busy on existing contracts, 
and there is much pressure for deliveries of plates, joists 
and railway materials, but new business is quiet and prices 
unchanged. The following are home minimum basis 
quotations :—Rounds and squares, £25 10s.; flats, 
£23 5s.; angles, 4-ton lots minimum, £23; tees, £24 
joists, 4-ton lots minimum, £23; rails, heavy (60 1b. and 
upward), £23; fish-plates, £28; ship, bridge and tank 
plates, £23 10s. : boiler plates, £30; iron bars, £30; soft 
steel billets, £25 10s. ; hard steel billets, £26 10s. ; corru- 
gated galvanised sheets, £56 to £57; black sheets, £40, 
Export prices are not fixed, and are generally higher. 


The Coal Trade. 


The Northern coal market has about reached 
the dead level of futility and idleness. There is any 
quantity of free coal about, which, in the paradoxical 
situation brought about by the erratic exercise of the 
coal control and the system of pre-entries and licences, 
cannot be dealt with except for the inland trade. At the 
same time the collieries are unable to find customers in 
the home trades, and, on the other hand, tonnage is abun- 
dant and lying idle at the staithes, while exporters are 
clamouring for the supplies which the collieries would 
only be too willing to let them have if they were permitted 
to do so. It is generally felt that this state of affairs 
cannot continue much longer, and if some alleviation is 
not forthcoming the alternative appears to be to close 
down both the pits and the exchange. With a view to 
bringing the utmost possible pressure to bear on the 
authorities, the shipowners have made representations 
to the Coal Controller and the Board of Trade urging them 
to relax some of the more rigid regulations in order to free 
shipping and restcre some of the trade of the coaling ports. 
Meanwhile, hardly anything can be done, and marking 
time is the attitude of both collieries and merchants. A 
brisk trade could soon be built up again if facilities were 
once more provided. The inquiry from all the usual 
European countries continues to be exceedingly heavy, 
notwithstanding the improbability regarding the placing 
of orders, and it would appear that most, if not all, old 
customers prefer North Country coal as against either 
American or Australian when there is the least chance of 
securing even a small quantity. The market is very firm 
throughout, and very high figures are possible, especially 
for coke, which is at a premium for any quantity, however 
small. The following are the principal open market 
quotations :—Northumberlands: Best Blyth steams, 
150s. to 160s.; second Blyth steams, 140s. to 150s. ; 
unsereened, 130s. to 140s.; best smalls, 125s. to 130s. : 
second steam smalls, 120s. Durhams: Best gas, 125s. to 
130s. ; second gas, 120s. to 125s. ; Wear special gas, 130s. 
to 140s. ; coking, 125s. to 130s.; bunkers are nominally 
at the fixed price of 75s. to 80s., with lower grades at 
rather less ; foundry coke, 200s. ; gas coke, 210s. to 220s. 


Blast-furnacemen’s Wages Advanced. 


Another substantial advance in wages has been 
conceded to blast-furnacemen on the North-East Coast. 
The average net selling price of No. 3 Cleveland pig iron 
for the past quarter has been certified at 203s. 8.96d. per 
ton, and in accordance with the sliding scale arrangement 
there will be an immediate advance in blast-furnacemen’s 
wages of 25.25 per cent., which will raise the wages from 
124.25 per cent. to 149.50 per cent. above the standard. 








SCOTLAND. 
(From our own Correspondent.) 


The Holiday Season. 


THE annual holiday season is with us once again. 
Tn some instances the stoppage has been earlier than usual 
owing to a lack of materials. Generally speaking, work 
will be stopped in the West of Scotland district before the 
close of this week, and will not be resumed until the end 
of the month. 


Blast-furnacemen’s Rates. 


A meeting representative of all the branches of 
blast-furnacemen was held a few days ago in Glasgow 
to consider the position created by the refusal of the 
employers to concede the claims of the men in the pig iron 
trade or to refer the matter to arbitration. The action 
of the masters or employers was severely condemned, and 
it was agreed that unless arbitration was entered upon 
or a satisfactory counter proposal submitted the various 
branches in the blast-furnace trade should he recommended 
to give fourteen days’ notice to cease work in order to 
enforce their claim. 


Clyde Traffic. 


At a meeting of the Clyde Navigation Trust it 
was stated that the revenue recorded last year amounted 
to £1,077,940, an increase of £190,694 over the preceding 
year. due to the greater tonnage of shipping and general 
goods traffic dealt with. The beliof was also expressed that 
there will be an increase next year both inward and out- 
ward. These remarks were made by Sir William Raeburn, 
who also emphasised the remarkable falling off in coal 
exports and the decreased allowance of bunker coal which 
the Controller has decreed should apply to Glasgow. 
The sooner control could be dispensed with the better, 
but he’ (Sir William) did not think this was the time to 
cote for de-controt, because the consumer would probably 

ave to pay more. 
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Pig Iron. 

Pig iron makers are still very busy. Orders for all 

qualities are in arrears, and smelters hope to make up 
some ground during the holidays, when smelting will be 
continued. Steel works have been very short of hematite, 
and orders have been held up in consequence. Foundry 
grades, too, have heen none too easy to get. Raw materials 
are a little more plentiful, but outputs show small ex- 
pansion. 


Finished Iron and Steel. 


The standard of prices in the finished steel and 
iron trades continues very high, and there is little evidence 
yet of the anticipated easing off in values. Buying has 
been reduced to the lowest possible quantities, merchants 
being afraid of a sudden drop at any moment. Makers 
for the most part are not seeking fresh business, having 
still plenty of orders in hand to keep them busy for some 
time. Steel works have an abundance of orders for plates, 
joists, and railway material: Business in steel sheets 
is unchanged. A fair amount is still done through second- 
hands in quantities representing Far Eastern material 
which has been diverted to the home market. The second- 
hand price. it is said, does not show any great advantage 
over current rates, but the possibility of immediate 
delivery is a great asset. Galvanised material remains 
very strong. Malleable bar ironworks remain busy. 
Makers are doing their utmost to increase outputs, but 
are still far: behind their commitments. There has been 
little sign*so"far of the talked of importation of Belgian 
materialFat lower rates than home prices, and in the 
meantime at least a few hundred tons from that quarter 
would be welcomed rather than otherwise. 


Coal. 


The pressure for deliveries of Scotch coal con- 


tinues a little easier, and is likely to remain so during this 
Both industrial and household fuel are 


month at least. 
affected. Shipments to Ireland are still confined to Ayr- 
shire coal, and collieries’ in that district are heavily booked 
ahead. Foreign business is very flat, shipments being 
almost entirely coastwise. Licences for any class of 
material are very difficult to obtain, as there is very little 
material available for this trade in the meantime. The 
aggregate shipments for the past week amounted to 
129,659 tons, compared with 121,895 in the preceding 
week, and 187,352 tons in the same week last year. 
Export prices are unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Export Limitation and Unemployment. 


THE coal export limitation scheme is having 
disastrous effects on South Wales trade and employment, 
and gloomy forecasts are sketched of worse developments 
unless a fundamental change is made in the existing 
restrictions. It is estimated that quite 8000 dock workers 
are already out of employment, and thousands more are 
on short time. Of the total unemployed, Barry is said to 
have at least 3000. chiefly coal trimmers, dry dock workers, 
and labourers, and with no indication of an early return to 
unrestricted export conditions, the outlookis éxeeedingly 
discouraging. One has to go back many years for a parallel 
to the slump which has now overtaken the business and 
industrial conditions at all the ports in the Bristol Channel : 
and many, competent by training and experience to form 
accurate opinions, predict that as yet we are only on the 
edge of the depression. : 


Action by Cardiff Corporation. 


The spectre of unemployment, as the result of 
the Government's coal policy, was somewhat dramatically 
staged at Cardiff City Council on Monday, when a resolu- 
tion was unanimously passed declaring that the export 
limitation scheme was proving disastrous to South Wales 
ports, and would ultimately prove disastrous to the whole 
country as the coal export business provided the veins 
and arteries of the foreign trade of these islands. Already, 
so it was stated at the Council, there were in the Cardiff 
area alone no fewer than 5000 men out of work as the direct 
result of the Government’s coal policy, and the Labour 
members urged that unless the City Council took action 
at once the problem would soon be so huge and menacing 
as to be uncontrollable and a serious menace to the well- 
being of the community. It was stated that in addition 
to the thousands of dockside workers already thrown out 
of employment, the railway companies were ‘contem- 
plating wholesale dismissals of their men, 20 to 23 per cent. 
being now under notice. Complaint was made that the 
Government’s policy of storing large quantities of coal, 
over and above the proved requirements of home manu- 
facturers, was a policy unsound in principle and disastrous 
in practice, as the greater the accumulation the more 
acute the economic position in South Wales. These views 
were focussed in the resolution, which also requested the 
Coal Controller to receive a deputation from the City 
Council with a view to an immediate change of policy in 
favour of South Wales. 


Tin-plate Conciliation Success. 


The forecast in these columns last week of an 
early amicable settlement of the tin-plate trouble has been 
entirely fulfilled, for at a resumed meeting at, Swansea on 
Monday of the South Wales Industrial Council terms were 
arranged which composed the apparently wide differences 
separating the rival sides when negotiations were 
interrupted a week ago. The men’s demands centred in a 
claim (1) for the consolidation of the war bonuses into the 
base wages rates, thus raising these rates by 50 per cent.; 
(2) establishment of a sliding scale for the regulation of 
wages above the base rates ; (3) help in mills and a six-hour 
shift. A temporary agreement has been. effected, with 


come within the quantity of 13} millions which is allowed 


rates, and the remaining 25 per cent. of the special bonus 
and the existing war,bonus paid on the new base rates. 
This arrangement is temporary pending the establishment 
of a sliding scale, and dates from July 4th. As to con- 
ditions of labour in the mills, it was decided to refer the 
whole question to a joint meeting of the millmen’s repre- 
sentatives for a thorough investigation first, and then a 
full report to the Tndustrial Council. The annual holiday 
in the tin-plate trade was fixed to begin at 2 p.m. on 
July 30th and end at 6 a.m. on August 9th. 


A devastating boiler explosion occurred at the 
Osborne Forge, Pontypool, owned by Mr. J. Paton, J.P., 
on Sunday morning, but fortunately it was unattended 
by any personal injuries. The material havoc was, how- 
ever, extensive as galvanised sheets and brickwork and 
timber were hurled long distances and tore into shreds a 
considerable length of overhead telegraph and telephone 
wires. Pending the rehabilitation of the works it is 
intended to employ a large number of the workmen in 
clearing up the débris. 


Current Business. 


There is no change on the Cardiff coal market, 
the position being one of depressing stagnation. Unem- 
ployment is extending daily through the shortage of coal 
for export, and rumours are current of the reported inten- 
tion of some firms to close their offices and dismiss their 
staffs. Ata mass meeting of unemployed seamen and dock 
workers at Cardiff on Tuesday afternoon Mr. Matthew 
Tearle, the Cardiff seamen’s leader, caused a stir by 
roundly accusing the miners for the present deplorable 
conditions. 


and pleases others. 


men to turn out more coal.’’ For the moment there is no 
increase in the allocations of coal for export, although it is 
stated on good authority that the South Wales and Mon- 


under the Board of Trade is shortly going to issue permits 
for the export of increased quantities. Under the Govern- 
ment limitation scheme the exports from the South Wales 
group of ports are limited to 1,250,000 tons per month, but 
so far the Committee has only issued permits for the export 
of about 900,000 tons per month. There is now a strong 
presumption that permits will soon be issued for the 
maximum quantity allowed under the Government 
restrictions. Meanwhile business is almost at a standstill. 
For the few parcels of free coal available prices rule at 
115s. per ton for large sorts; 110s. for through coal, and 
92s. 6d. to 97s. 6d. for best steam smalls. 


Newport. 


As at Cardiff, there is no new feature on the New- 
port exchange. Exporters are unable to secure the requi- 
site release of sufficient coal to fulfil their obligations to 
customers ; so new business is out of the question. Sup- 
plies for inland centres are far beyond requirements, and 
colliery proprietors are finding heavier difficulties day by 
day in clearing wagons. 


Swansea. 


The Swansea market for all kinds of anthracite 
and steam coals is very firm, stems being well filled up. 
New business is on very restricted lines owing to the coal 
export limitation scheme. Best large anthracite 85s. to 
90s. a ton; seconds, 80s. to 85s.; cobbles and nuts, 
92s. 6d. to 97s. 6d.: steams, best large, 110s. to 115s. ; 
seconds, 105s. to 110s.; throughs, 97s. 6d. to 105s. ; 
smalls, 60s, to 80s. ; patent fuel, 130s. to 135s. 








Latest News from the Provinces. 





SHEFFIELD. 
Iron, Steel and Coal. 


THERE are no price changes to record in iron and 
steel, the position showing little alteration on the week, 
excépt the easier tendency in steel. Many firms are paying 
great attention to the stocking of reserve fuel, but others, 
who might be otherwise inclined to do so, are hampered 
by the extra capital outlay, heavy cost of labour, &c., 
involved. Railway companies’ reserves appear to be at a 
satisfactory level, and fuel suitable for the purpose is being 
diverted to the gasworks. All efforts to bring about a 
removal of the embargo on coal exports from the Humber 
seem to have failed, or to have had but little effect. Small 
fuels are in better supply, with even a certain amount of 
selling pressure. House coals are rather more active. 
Blast furnace coke is moving steadily at 65s. 9d. per ton 
on rail at ovens.' Best South Yorkshire steam hards are 
33s. 2d. to 33s. 8d:, Derbyshire 32s. 8d. to 33s. 2d., seconds 
31s. 8d. to 32s. 2d., steam cobbles ditto, nuts 31s. 2d. to 
32s. 2d., washed smalls 28s. 8d. to 30s. 2d., best hard 
slacks 27s. 8d. to 28s. 2d., seconds 27s. 11d. to 28s. 5d., 
soft nutty 27s. 8d. to' 28s. 2d., peas 26s. 2d. to 26s. 8d., 
and small slacks 23s. 2d. to 24s. 2d: In the house coal 
market branch is 37s. 2d. to 37s. 8d., and best Silkstone 
33s. 8d. to 34s. 8d., all per ton at pit: 





WALES AND ADJOINING COUNTIES. 
Coal Export Allocations. 
It was announced on Wednesday by Mr. Finlay 
Gibson, Director of Distribution of the South Wales Coal 
and Coke Supplies Committee, that it had been decided 


to increase the quantity of coal for export at the rate of 
1,000,000 tons per annum. This amoynt will, however, 


“They are responsible for the shortage,’ he 
declared, “and I care not how much this offends them 
Instead of going about the country 
demanding the raising of the blockade of Russia, the 
miners’ leaders would be better employed in urging their 


mouthshire District Coal and Coke Supplies Committee 


tion scheme. The announcement created little interest 
on the coal market, the view held being that the con- 
cession was so slight as to be of insignificant value as a 
stimulus to business or as a means of reducing unem- 
ployment. With the addition of the million tons, South 
Wales ports will still fall short of the 13} millions allo. 
cated for export under the Government scheme. Business 
remains, therefore, at a very low ebb, and a general 
feeling of despondency prevails, 


Swansea Metal Exchange. 


The tin-plate market is inactive, the business 
limits being of a very narrow description, but most of 
the works are well booked with orders. Block tin, cash 
£90 5s., three months £93: copper, cash £90 15s., three 
months £110; Spanish lead, cash £34 15s., three months 
£36 10s. ; spelter, cash £42 10s., three months £43 15s. 








MECHANICAL STOKERS ON AMERICAN 
LOCOMOTIVES. 


More than 5100 locomotives on American railways aro 
now fitted with mechanical stokers of six different types, 
but two of these types aggregate less than 200, while the 
others range from 500 to 2195. These figures were given in 
@ report at the annual meeting of the mechanical section of 
the American Railway Association. Practically all the 
engines have a tractive effort above 55,000 lb., and in 
most cases they can haul from 150 to 400 tons more in a 
train with as good performance as hand-fired engines with 
the lighter trains. 

Although hand firing on large engines is very severe 
work, few railways employ assistant firemen, but several 
are using mechanical devices to feed the coal towards the 
footplate and thus lighten the fireman’s work. Higher 
efficiency and capacity of the large locomotives are the 
main object sought in introducing mechanical stokers, 
but stokers are a practical necessity when coal consumption 
averages more than 5000 lb. per hour. It is when the full 
efficiency of the engine cannot be obtained by hand firing 
that the mechanical stoker begins to show its advantages. 
Greater total consumption per trip is the usual expe- 
rience with machine-fired engines, but it is more than offset 
by the increased tonnage and load capacity. It is probable 
also that with further experience the total consumption 
will be no higher for mechanical than for hand firing. 
This result will follow from the designing of fire-boxes to 
suit the conditions of stoker firing and from the education 
of the firemen. At first there is a tendency to use too much 
coal, owing to the ease of firing. 

Practically any kind of coal can be used on stoker engines, 
and almost every kind available is used among the 5126 
engines now in service. Fine coal of poor quality, bitumin 
ous coal and anthracite are all employed, ana even lignite 
has been handled successfully without increased throwing 
of sparks. It is the almost unanimous opinion of users of 
mechanical stokers that a crusher should be fitted on the 
tender, so that the engine can work on different divisions 
where different grades of coal are supplied. But as the 
number of these engines increases it will become practicable 
to prepare the coal in advance, either at coaling stations or 
at some central point on the railway. 

With the firing of the engines regulated by brain ani 
thought instead of by muscular strength it is expected by 
most railways that a higher class of labour will be available 
for firemen, thus securing more efficient handling and 
providing a larger supply of men capable of becoming 
enginemen. At the same time, it must not be thought 
that the fireman has nothing to do on a stoker-fired engine. 
In order to secure efficiency and economy it is necessary 
for him to watch his fire and adjust it to varying condition 
of speed, load, weather, and gradients. This is especially 
the case since the best results are obtained with a thin 
fire, and maintenance of such a fire needs constant atten- 
tion. But it is attention of thought and skill instead of 
meré muscle. In fact, on one railway the blast pipes on 
the stoker engines have been so altered that the engines 
will not steam properly when the fire is more than about 
6in. thick. 
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CORROSION IN COKE OVENS. 


At the annual meeting of the Society of Chemical 
Industry at Newcastle on July 13th, Mr. W. J. Rees read 
a paper on “ Coke-oven Corrosion,” in which it was shown 
that the presence of salt in coal is an important factor in 
the life of the oven. It was estimated, from analyses of 
the washings and drainage water from slack, that in 
average practice in South Yorkshire about 50 Ib. of sodium 
chloride and 20 lb. of sodium sulphate are carried into the 
coke oven with each charge of slack. As the internal 
walls of the oven do not reach a temperature at which 
salt glazing is rapid, the salt vapour penetrates the brick 
until a zone is reached where the temperature is high 
enough for a rapid interaction bétween vapour and brick, 
the whole process resulting in the formation of a spongy 
mass that may “ ball” or be dragged away by the moving 
coal or coke. The presence of a layer of hematite in that. 
portion of the brick where shearing and disintegration 
take place is apparently due to the formation and pene- 
tration of ferric chloride and its subsequent oxidation. 
In regard to the substitution of other types of brick, recent 
improvements in the process of manufacture have resulted 
in the production of silica bricks which, as American 
experience has shown, behave satisfactorily under the 
conditions of coke oven practice, 








A MEETING of the chairmen,and deputy chairmen of the 
five leading Scottish railways recently took place, and the 
following resolution was unanimously passed :—‘‘ That 
the scheme for the future of. the railways, as outlined in 
the White Paper, is open to many objections, and would 
afford no protection to the proprietors of the companies, 


and, that any Bill framed on similar lines must be strenu- 








regard to the consolidation of the war, bonus, .whereby 
25 per cent, of the special bonus will be merged in the base 





to South Wales for export. under the Government limita- 





ously. opposed.” 
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Frenchy Engineering Notes. 
(From our Correspondent in Paris.) 
Electrification of Railways. 

THE carrying out of the vast scheme for harnessing 
the Rhine and the Rhone is being much delayed by the 
preliminary investigations and reports of the different 
committees, and it is only when all the objections to the 
practical realisation of the programme have been met and 
over-ruled that it will be possible to put it seriously in 
hand, The unsatisfactory state of the national finances 
is also proving an obstacle to an early execution of the 
scheme, but its importance is so paramount at a time when 
there appears likely to be a permanent shortage of fuel 
that the construction of the hydraulic works will be 
started as soon as possible, although it may take a con- 
siderable time before the project is carried out in its 
entirety. Meanwhile, the coal shortage is too serious to 
permit of the railway companies delaying the substitution 
of electricity for steam locomotives wherever that course 
can be followed to advantage. Consequently the Chamber 
of Deputies has passed the Bill for the electrification of the 
Paris-Orleans Railway over the system comprised between 
Chateauroux, Limoges, Périgord, and Agen with, in addi- 
tion, the lines to Poitiers and Angouléme. The length to 
be electrified is 3350 kiloms. The energy will be obtained 
from the Dordogne, the Rhue, and Chavanon, where hydro- 
electrical installations will be created capable of producing 
450,000 horse-power. The Paris-Orleans equipment will 
absorb 100,000 horse-power, so that the remainder will 
be available for other purposes, largely for distribution 
amongst agriculturists. This is the first part of the scheme, 
of electrification which will eventually comprise 
3200 kiloms. of line on the Midi and 2800 kiloms. of the 
P.L.M., whereby it is expected to economise about 
1,500,000 tons of coal a year. The hydraulic part of the 
installations will be carried out by the State, and the com- 
panies will put down the generating and distributing plants, 
paying the State a yearly royalty. These hydro-electrical 
schemes are meeting with considerable opposition from 
local owners and from the departments which fear that 
their interests will be jeopardised by the carrying out of 
works that will not benefit themselves, and for this reason 
it has been found necessary to reserve a part of the energy 
for local agricultural and other uses. 


Railway Reconstruction. 


The services on the Nord and Est Railways are 
now quite normal, a fact which speaks eloquently of the 
work accomplished by the companies during the past 
eighteen months. Up to the limit of the enemy invasion 
the whole of the lines were destroyed or seriously damaged. 
The destruction of 2900 kiloms. of line was complete, while 
5600 kiloms. of secondary lines were rendered unservice- 
able. The number of bridges destroyed was 1510 and 
twelve tunnels were blown up, while 590 railway buildings 
were demolished. All this damage has now been more or 
less repaired as the result of systematised effort, without 
any assistance from the State, and the trains are now 
running under much the same conditions as they did before 
the war. The renewal of rolling stock has been proceeding 
much more slowly on account of the impossibility of 
making up for the considerable wastage during so long a 
period. The number of locomotives repaired per month 
is undergoing a@ steady rate of progression, but it will be 
a long time before they are all in service again, and on the 
P.L.M. Railway it is not expected that arrears will be made 
up before 1922, although ten private firms are actively 
engaged upon the repairing of locomotives. Only a small 
proportion of the surrendered German locomotives are in 
service, and they, with the United States locomotives, are 
helping the companies to tide over the period when they 
are deprived of so much of their own rolling stock. The 
locomotives under construction in this country and on 
order abroad are all expected to be delivered within the 
next eighteen months, by which time the companies will 
be fully equipped and will have overcome the difficulties 
they are meeting with at present. These difficulties have, 
of course, been aggravated by the eight hours’ day, which 
has necessitated a considerable addition to the rolling 
stock, principally on account of the largely increased 
number of wagons that remain loaded at the sidings. If 
it were not for the accumulation of wagons waiting to be 
unloaded there would be no serious dearth of vehicles, 
for the companies now possess far more than they ever did 
before, but a very large proportion of the wagons will 
remain unserviceable until they have undergone repair. 
Efforts are now being made to speed up this work to the 
extent that a great deal of repairing is being effected out 
of doors, while arrangements are being made to utilise 
some of the arsenals for wagon repairs. 


Electro-pneumatic Control. 


By the failure of the electro-pneumatic contro! 
at Les Aubrais, on the Orleans line, the express from Paris 
to St. Nazaire derailed last week and caused the death of 
six passengers and injuries to thirty others. The points- 
man observed that the gear was not acting and sent for 
electricians to have it repaired. While the work was being 
done the express was signalled and the points were closed 
by hand, and when the locomotive and five coaches had 
passed the electro-pneumatic gear is alleged to have opened 
the points, derailing the remaining fifteen coaches, which 
telescoped each other. 


Coke. 

The failure of Germany to supply the quantity 
of coke she undertook to send to this country is causing 
serious trouble to ironfounders to the extent that they are 
only getting a very small proportion of the coke they 
require. The production of cast iron is consequently so 
small that consumers are continually emba?rassed in pro- 
curing supplies, and nearly all branches of the engineering 
industries are finding themselves in serious difficulties. 
There can be obviously no hope of improvement until 
coke is obtainable from Germany which, it is believed, will 
be bound to fulfil its obligations as the result of the nego- 
tiations now proceeding at Spa. The metallurgical indus- 
tries depend entirely upon the fuel that can be obtained 
from the other side of the Rhine, 


British Patent Specifications. 





When an invention is commupicated from abroad the name and 
address of the communicator are printed in italics, 


When an abridgment is not illustrated the Specification is 


without drawings. 
Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 35. Ss hampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete specification. 








INTERNAL COMBUSTION ENGINES. 


144,220, January 16th, 1920.—Execrric Srartinc DEvIcEs 
ror InteRNAL ComBustion Eneoines, O. Imray, 30, South- 
ampton-buildings, London, W.C. 2. 

THE object of this mvention is to provide a device with which 
the starting of the electric starting motor and the subsequent 
motion of the armature by which the motor pinion is brought 
into its engaging position is impossible during the time the 
engine is running with its own power. A main or power circuit 
switch B is arranged between the battery A and the starting 
motor C. Between the switch and the battery there is a con- 
nection D D, including a relay coil F and a press button switch 
G. In this branch circuit there is a disrupting contact consist- 
ing of a fixed contact piece H and a movable contact piece K 
that is fixed to the relay armature L, This armature is mounted 
on a spring which tends to press the former against the contact 
H. Connected to the terminals of the lighting dynamo M is a 
circuit N, which contains the coil O of an electro-magnet that 
actuates the armature L. In order to make the device complete 
in every respect, an automatic no-load switch P may be pro- 
vided, which is located between the battery and the supply 


ott 


main of the lighting dynamo, and which cuts off the dynamo 
as soon as its pressure sinks below the voltage of the battery. 
The device operates as follows :—As long as the internal com- 
bustion engine is at rest or running at a low speed, the lighting 
dynamo driven by the engine generates a low voltage, so that 
the electro-magnet O is too weak to open the contacts H K of 
the branch circuit. During this condition of things there is 
nothing to prevent the starting motor being switched on. This 
is done by closing the press button switeh G, which results in 
the relay F being energised and in the switch B being closed. 
But the moment the internal combustion engine exceeds a 
certain speed, the voltage of the dynamo rises to such an extent 
that the electro-magnet coil O pulls down the armature L and 
opens the contacts H K. Consequently, the closure of the press 
button switch G will not now produce any effect. This state 
of things will continue as long as the engine keeps running at 
its normal speed, so that all the danger of injury to the starting 
device is prevented. Modifications of the device are described 
in the specification.—June 10th, 1920. 
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SWITCHGEAR. 


144,122. July 8th, 1919.—Exneorric Crrourr CoNTROLLERs, 
R. Amberton, the Eleetrieal Apparatus Company, Limited, 
of Vauxhall Works, South Lambeth-road, London. 

This invention relates in particular to the brushes and con- 
tacts used in controllers of the type employed as motor starters 
and rheostats. It is the object of the invention to improve the 
form of the brushes and the contact members, to facilitate the 
manufacture, fitting and insulation of the brushes, and inci- 
dentally to render it easy to ‘manufacture a controller, the 
operating lever of which does not carry current. The upper 
contact pieces or plates A are stamped out in such a form that 
on each side they have a curved edge of circular curvature over 
nearly a semi-circle, leaving end lugs B for attaching purposes. 
Such contact plates can be stamped out successively from a bar 
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of metal with the outer curved, surface of the one corresponding 
withthe inner curved surface of the next, so that there is: little 
or no waste in scrap material.,’ The radius of curvature of the 
head of the brush C should correspond with the radius of curva- 
ture’of the edges of each contact member A, so that as the brush 
approaches or leaves a contact. member the make or break will 
také place simultanéously around almost the ci erence 





of the brush, avoiding the riskiof any heavy local current, such 





as would quickly burn away any small area remaining in contact 
after a break in contact elsewhere. The brushes are preferably 


so mounted that they can revolve in insulating socketa D, and 


P d the tacts by springs E. With brushes made 
in this way it is easy to arrange for the complete insulation of 
the brushes from the operating lever, the brushes being con- 
nected by the link F.—June 10th, 1920. 


144,191. November llth, 1919.—Busuines ror Exxecrric 
Conpuctors, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, E.C. 4. 

The invention relates more particularly to high voltage 
bushings, such as are designed for transformers, oil switches, 
lightning arresters, &c., and its object is to provide an arrange- 
ment of parts whereby such bushings may be interchangeable 
on all such types of apparatus. In Fig. 1 the bushing shown is 
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adapted for passing conductors through a wall or a cover—for 
example, the cover of a power transformer. Fig. 2 shows the 
same bushing adapted to serve metering apparatus—for example. 
current and potential transformers. The use of the bushing 
is also illustrated in two further examples in the specification. 
—June 20th, 1920. 


PUMPING AND BLOWING MACHINERY. 


144,235. March 23rd, 1920.—Bormzr Freep Pumps, G. and J: 
Weir, Limited, Cathcart, Glasgow, and J..G. Weir. 

In this specification it is suggested that it is sometimes un- 
desirable to subject an economiser to the full boiler pressure, 
and it is thus proposed to pump the feed-water in two stages, 
by means of two pumps. One pump draws from the hotwell or 
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feéd tank A and delivers to the economiser. The other pump 
takes the water from the economiser and forces it into the 
boilers. On the steam side, the two pumps are connected by 
working them as a compound engine. That is to say, the first 
pump exhausts into the second, which has an appropriately larger 
eylinder.—June 10th, 1920. 
144,129. July 16th, 1919.—Rorary Pcmps, Berthe Parent, 
née Pfend, 22, Rue le Sueur, Paris. 

The peculiarity of this rotary pump lies in the contour of the 

inside of the casing, which is such that the.two ends of the 


N°144,129 





vane are always in contact with the casing. The contour of the 
easing is formed by two ares struck from a common centre gE 
but having different radii R and r, and of two ares having the 
same radius S, but having different centres OO at suitable 
distances apart and excentric to the centre P. The two ares 
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with the arcs struck from the centre P and having the radius R. 
The are struck from the centre P and having the radius r meets 
the ares struck from O and O with shoulders C of suitable shape. 
—June 10th, 1920. 


144,165. September 23rd, 1919.—Rorary Pumps, 
Adams, The White House, Fulford, Yorks. 

The inlet to this rotary pump is at A, and the discharge through 

a flap valve at B. The arrows show the direction of rotation. 

-The two-vaned impeller is driven by any convenient means, and 


Cc. H. 
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as it revolves one of the vanes protrudes through one of the 
three openings in the drum C, so as to make contact with the 
main casing.—June LOth, 1920. 


LIGHTING AND HEATING. 


143,958. February 24th, 1919.—ELecrro-mEcHANICAL PocKET 
Lamps, Karl Kristian Krag-Moller, 54, Frederiksberg Allé, 
Copenhagen, Denmark. 

This invention relates to electro-mechanical pocket lamps in 
which an alternator is employed having a permanent magnet 
which can be rotated by hand-operated driving means. The 
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armature is provided with two sets of pole pieces which form an 
annular space for the reception of the concentric generating 
winding. The apparatus is compactly constructed, and it is 
claimed that it can conveniently be carried about in one’s 
pocket.— May 25th, 1920. 


TRANSMISSION OF POWER. 


144,139. August 12th, 1919.—Lusricatiye SuHarr BEARINGS, 
The British homson-Houston Company, Limited, 83, 
Cannon-street, London, E.C. 4. ‘ 

The inventors_propose to provide for the lubrication and 





cooling of bearings by introducing the oil on one side of the 


struck from the centres OO meet tangentially at B and B 


| town. Both the lad and his employers are to be 


by the shaft, and arrives on the opposite side under considerable 

The-outlet at B is thus throttled in order to maintain 
sufficient oil in the bearing to lubricate the lower half. The oil 
drawn off at B may be cooled in any convenient manner before 
being returned to the inlet A.—.June 10th, 1920. 


MISCELLANEOUS. 


143,969. March 4th, 1919.—Drivine Systems ror Gyro- 
scopes, P. R. Jackson, 35, Lyncroft-gardens, London, N.W. 6, 

The operation of this system for driving gyroscopes is sub- 
stantially as follows:—The variable shunt resistance A is 
normally adjusted to a point such that the speed of the motor 
generator set will produce the required voltage and frequency 
in the alternating-current line. ‘l'o start the motor generator 
set and gyroscope, all that the operator need do is to close the 
main supply switch B, The apparatus then automatically takes 
care of itself through the following cycle of operations. As 
contact C is normally pulled to the left, the field of the alternator 
will remain unexcited until the solenoid D becomes strong 
enough to close the switch C E. Since this solenoid is in circuit 
with the shunt field F of the motor, it will readily be seen that 
the closing of the switch C E will be delayed by the inductance 
of the field, so that by proper adjustment the switch can be made 
to close only when the motor has attained about the speed 
























































necessary to drive the alternator at the required speed. As 
soon as this switch is closed, the field G is excited and a current 
sent through the stator coils 8. The gyroscope then starts to 
pick up speed, the load on the generator being kept down by the 
inductive reactances of the gyro-stator winding and of the 
alternator. In case the main supply current should fail or the 
voltage drop below a predetermined amount, switch C E would 
immediately open, thus de-energising the field G and -preventing 
the alternator from acting as a motor, and thus unduly slowing 
down the gyroscope. en the line becomes dead or the line 
voltage falls to a value lower than that required to drive the 
gyro-rotor at the desired speed, it is desirable to apprise the 
operator of this condition. The operation of the alarm system 
described is substantially as follows :—When the gyro-driving 
system is operating the switch H is closed. If the voltage of 
the supply line drops to a dangerous value, the relay K allows 
armature L to drop away, thus closing contacts M N to energise 
the relay P. Energisation of the latter relay causes contacts 
RT to close to cause energisation of the alarm V to notify the 
operator.—June 4th, 1920. 


144,217. February 22nd, 1919.—Gas Pressure REGULATORS, 
Acetylene Equipment Company and G. B. Stephenson, 
268, South Lambeth-road, London, S.W. 

This is a regulator or reducing valve for use in connection 

with acetylene blow-pipes, &c., where a gas has to be reduced 

from a high to a comparatively low pressure. The control is 
effected by means of diaphragm A, exposed to the lower pressure 
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on one side and to a spring pressure on the other side, in the 
usual manner. The uliarity of the valve lies in the use of a 
set of toggle levers B B to transmit the movement of the dia- 
phragm to the regulating valve C. The gas inlet is on the left 
of the diagram and the outlet on the right.—May 25th, 1920. 





SHIELD FOR ENGINEERING APPRENTICES.—Any scheme that 
has for its object improvement in training of apprentices is to 
be commended. Some few years ago the London Association of 
Foremen Engineers decided to offer a shield for annual com- 
petition amongst lads working in establishments employing 
members of the Association, but owing to the war the scheme 
was held up until last year, when the first competition took 

lace. Records of the lads’ work and conduct in the shops are 
lorwesiied to the Association at stated periods by the foremen 
themselves, and after careful comparison at the end of the year 
the winner is selected. The first apprentice to have his name 
inscribed on the shield #%/Arthur H. Seieser, who works in the 
tool room of the engineers’ department of the India Rubber, 
Gutta Percha and Telegraph Works Company, Limited, Silver- 


on the distinction. The shield is held for one year by the com- 

y, and the lad receives « gold miniature and £3, which must- 
be apes in aft a ved manner, In this instance. technical’ 
books were . The scheme will doubtless be a great 





bearing, as at A, and tapping off part of this oil on the Teumes 
side B, The oil entering at A is drawn over the top of the i 
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Forthcoming Engagements. 





TUESDAY to FRIDAY, JULY 20ru Tro 23rp, 


INsTITUTION OF MECHANICAL ENGINEERS: SUMMER MEETING 
at Lincotn.—For Programme see page 10 THE ENGINEER, July 
2nd. . 

MONDAY ro SATURDAY, JULY 267 ro 3isr. 


InstrTuTION oF Execrrican Enerneers: Scorrise Cenrne, 
London Students’ Section’s visit to Scotland. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Tue MonoMETER ManvuractTuRING Company (1918), Limited, 
of Browning-street, Ladywood, and Whitehouse-street, Aston, 
has removed its head office to Savoy House, Strand, London, 
W.C. 2, to which office all communications should now he 
addressed. Telegrams: ‘ Monometer, London.” °Phorn 
Gerrard 3655. 








LAUNCHES AND TRIAL TRIPS. 





Horpa, steel screw steamer; built by Wm. Gray and (o, 
(1918), Limited ; to the order of Mr. J. Ludwig Mowinckel, 
Bergen ; dimensions, 391ft. 9in. by 53ft. 6in. by 26ft. 3in.; to 
carry 7500 tons. Engines, triple-expansion, 25in., 4lin., and 
68in. by 48in. stroke, pressure 180 Ib. a square inch; con- 
structed by Central Marine Engine Works of the builders ; this 
-vessel is fitted with oil fuel burning installation ; 


trial trip, 
July 9th. 








CATALOGUES. 





THe VaugHan Crane Company, Limited, Openshaw, Man. 
chester.—Booklet No. 7 deals with the Vaughan electric block, 
which is familiar to readers of THE ENGINEER. 


Tue IncanpescentT Heat Company, Limited, Smethwick, 
Birmingham.—List No. 16. Foundry equipment, section 3. 
This section deals with pressed steel moulding boxes. The firm 
has now enlarged its plant so that it can produce over 1(() 
boxes a week. 


Tae Wurrecross Company, Limited, Warrington.—This 
catalogue gives an outline of the processes employed in the 
manufacture of Whitecross wire ropes. The descriptive matter 
is accompanied by a number of admirable illustrations, and tle 
book contains, in addition, a considerable amount of information 
which should be useful to users of wire ropes, 


Tue Trussep Concrete Street Company, Limited, 22, 
Cranley-gardens, S.W. 7.—-A catalogue has been received dealing 
with the “Hy-rib” system of combined centering and rein- 
forcement. The application of the system in the construction 
of roofs, walls, partitions, buildings, aerodromes, silos, tanks, 
culverts and reservoirs is described and illustrated. 


B.S.A. Toots, Limited, Sparkbrook, Birmingham.—Milling 
cutter and reamer catalogue, This book deals with small tools 
and their application.. It is profusely illustrated, some of the 
pictures showing the different tools in actual operation. ‘he 
catalogue is on the loose leaf system, so that additional matter 
may be embodied in the cover when it — All sections are 
interleaved with a thumb index sheet, and an alphabetical index 
is given at the end. 


Associatep Bririsa Macuine Toot Makers, Ltd., 17, Gros- 
venor-gardens, London, 8.W. 1.—Although this catalogue com- 
risés over 600 pages of illustrations and closely printed matter, 
it is stated in the preface that the volume is not as complete 
as it might be, and a further conslagee comprising tools made 
by the firms whose sole agencies are held by the associated firms 
is in course of preparation. The illustrations are made by the 
photogravure process, and are very clearly produced, but it is 
unfortunate that the letterpress is in very small type. 
There is a copious index, and the book is well bound. 








ConTracts.—In connection with a note on page 7 of our issue 
of July 2nd, concerning the progress of the works of the Anglo- 
Persian Oil pany at Skewen, North Swansea, Boulton and 
Paul, Limited, of Norwich, inform us that they are making 
sixteen steel frame structures for the company, and, in addition, 
steel frame buildings for the British Petroleum Company, 
Limited, for depts at Salt End, Hull, Avonmouth, and Ellesmere 
Port. The same firm has just completed structures for the 
latter company at Coventry, Ipswich, Nottingham, Leeds, 
Liverpool, Wolverhampton, and Leicester, and a complete 
building, 300ft. long by 100ft. wide, for the Vacuum Oil Com- 
pany, at Shanghai. 

INsTITUTION oF AUTOMOBILE ENGINEERS.—The first meeting 
of the I for Session 1920-1921 will be held on Wednes- 
day, October 13th, when Sir Henry Fowler, K.B.E., will give his 
presidential address. Su uent meetings of the Institution 
will be held on the second Wednesday in each month up to 
May 11th. The Birmingham meetings of the Institution will 
be held on October 28th, December 30th, February 24th, and 
April 28th. The London graduates’ tings will be held on 
the second Thursday in each month, and the Birmingham 
graduates on the third Wednesday in each month. The first 
annual dinner of. the Institution. will be held at the Royal 
Automobile Club on Wednesday, October 27th, at 7.30 p.m. 


Coat Prices AND. Costs,-—A ding to a stat t on 
retail coal;prices, which has just been iss by the Board of 
Trade, the causes which have combined to raise the price of coal 
to its present level are increases in the cost Of production, con- 
veyance, and distribution of coal. Wages in 1914 he oor a 
cost of 68. 2.92d. per ton, while in the quarter ended March 31st, 
1920, they were 22s. 8.50d. per ton. From March 12th, 1920, the 
miners were granted a further increase, namely, 20 per cent. on 
gross earnings (excluding war and Sankey wages), with a mini- 
mum increase of 2s. for workers of 18 years and over, Is. for 
those of 16 to 17 years, and 9d. for those of 16 years, for each 
shift per day worked. This advance is estimated to represent 
an average increase of 2s. 10d. per ton in the cost of production. 
Costs of stores, timber, management, salaries, and general 
expenses were, in 1914, 2s. 1.45d. per ton, and in 1920 (quarter 
ended March 3l1st), 6s. 2.69d, per ton. The rates charged by 
railway companies for the conveyance of coal by rail were 
increased by 25 per cent. from Jan. 15th, 1920, and the effect of 
this increase on the average cost of transporting coal by rail to 
Henley-on-Thames, for bg et was to raise the charge from 
63. 8d. to 8s. 8d. per ton. agon hire has increased from Is. to 
ls. 6d.. per ton since 1914. Average prices at the pithead 
in’1920 showed an increase over the 1914 prices of about 230 

cent. The costs to retail merchants in respect of hand- 
ling and dealing, carting and delivering have also seriously 
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incentive to the lads, and is certainly a step in the right direction, 


increased since 1914, 








tinwov 


ve 
‘eae 


saeqReE 


ot 


324 


eet eee 


Ew 


gz 
a 
nA 





—S 
Established 1856.: 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 335, NORFOLK ST., STRAND, LONDON, W.C. 2 























a SEI 
ee aa a Zt 7 
You CXXX.—No. 3369] LONDON : FRIDAY EVENING: JULY 23, 1920 [Price 1s. 2p. "= "3g" 
Sy — — 
PUBLIC NOTICES PUBLIC NOTICES 
an alia 
istant eer fo b Z 3 
os Assist ce. WOANiDA. Sg Cee ay a Che Engin eer prea of Kingston - upon 
CPRICA, for one jay vot twenty twenty S thirty fOAET TUTE. 
months’ ” residential service, perma- ‘bantine for, the Session 
y, ‘Salary £400 per mat rising by annual PPO ae jan EEE CPRIGAL Septem i h om an INSTRUCTOR 
inrements of 20 Oe Ges to ag0O eeu re - bet hour for, the first x tl - de 
sana vena at £30 is payable on ret appeintinent! P RINCIPAL CONTENTS OF THIS ISSUE. the vols ot: per hour for, any period exceeding two 
Single quarters. rent, peta Xpplications stati Ka ggg and 
ae inten and 30, po ot a forwarded ‘to the hess 
Candidates, sing of railway cons ‘ T. ROBERTS, B.A. 
anee, should apply at i “Cou. writing, to the 613 Principal, 
AGENTS R —— 4 eer ote. 
Tondon, 5.W. 1, givi details of ex 
rience and quoting nig M/E.A.P A. AvrAo0gT yf Ppicants smut 


the late ba | 
dope so can be 


pa Foreman of Works, Grade 


a the GOLD 


Il... REQ ED¥ by 
COAST GOVERRMENT. for the PUBIAG 
WORKS DEPARTMENT for two. tours 
of twelve months, with possible permanency. 
y £440 per annum, “er to £500 by suniial 
increments of £12. Free and 


uarters 
1 leave in Log on. iat sal 
Miberevill be issued free to the ae 


rved ‘in som 
eee Ww rar. unless Satlfactory ae eel not 











and wages disb q 
reinforced concrete wor 
Apply at oe by letter, isting. oFe 
Healers as experience, to 
THE oS a 4. wig, ROWE ay 
a MS 


— 


oe Foreman of Works Re- 


D 
of {pe AST 
he PUBLIC 
for'a*tour o 


on 20 30 
dential service with possible extension. Salary £250, 
rising by annual inerements of £15 to £350 per annum. 
Outfit allowance of £30 on first a) . Quarters 
free of rent and free passages and liberal leave in 


Bagiand on full : 

iy’ single. age 24-40, who must 
co served in some branch of H. re Forces during the 
late war. unless their reasons for not doing so are 
and who have a good general 
lence in execution or supervision 











Locomotive Footplate Experiences (No. III): 





Water Power Development in Canada. 





Institution of Mechanical Engineers at Lincoln. 


British Railway Workshops in War Time. 
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MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD. 
(PLANT AND MACHINERY SECTION). 


BAKERY PLANT 
| Flor Sale by Public _ Tender, 
At R.AS.O. BAKERY, NORTH CAMP, 
RIPON. 


Reference M.K. bag _ Gea. 1901, 


TWO DOUGH wikis, Perkins, complete _with, 
ees et: P. motor. 
INE DOUGH DIVIDER, Callow and Perkins, and 





DOUG 
one DOUGH Fetes. Baker and Perkins. 
SHAFTING. 
PULLEYS. 
BELTING. : 
SACK-CLEANING MACHINE, by Robinson, with 


motor. _ 
OVENS, fitted coke and wood, two decks. 
EI EAD TROLLEYS, wood. > 


ERS, cui . 2m) 
UR Four-wheel TRON BOGIES, 2ft. gauge. 
1620 BREAD TRAY: 
eae — SHAFT, with rawhide pinion, for 


VERTICAL BOILER. 
m4 BOGIES. collapsible for vertical botter. 
pedestal’ journals, metal 





particulars and permit to view, together with 
forms, may be obtained on application to the 


Ten 
tion, 


CONTRO OLLER, yoy and ee 
D,B,1.e., Charing Cross Huts, W.C, 2. 
5 Closing date for Tenders, 10 a.m. on the 29th July, 
NOTE.—For particulars of other Government Pro- 
perty for Sale,” — 7 eaeURrLUS.” price 3d. at all 
bookstalls, een aa of 28. post 
free in ny J Valter #ingdom, pa able in advance to the 
Director of Publicity, Ministry” of Munitions, te- 
Nallplees. London, 58.W. 1. 292 
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vocoenaiie Footplate Experiences, 
No. IIr.* 
EUSTON TO CREWE. 


Some years ago I made a' trip on the’ footplate 
between Crewe and’ Euston, which was marked ‘by a 
a of ineidents.' We had hardly started when 

blew @ piston gland, and had +o perform the 
oad y in a cloud of steam. In the Kilsby tunnel, 
someone, Who. was, intimately and picturesquely 
described by the train staff in the kind of language 
that is best printed in asterisks, pulled the communi- 
cation cord ; and near Bletchley we were held up for 
half an hour owing to a goods train becoming divided 
on the opposite ‘track! I was secretly hoping that 
I might have’ similar interesting experiences on the 
trip I am about to describe, but I was doomed to 
disappointment. 

The London and North-Western Railway Com- 
pany’s main line between Euston and Crewe is fairly 
easy asregards curves and gradients, with the exception 
of the very sharp incline from Euston to Camden. This 
gradient begins immediately outside Euston Station, 
with half a mile of 1 in 70 and then continues with 
1 in 112, until the Camden engine sheds are reached. 
When Euston Station was first opened it was con- 
sidered that the gradient was far too steep for ordinary 
locomotives to haul trains up, and the celebrated 
stationary engine at Camden was put in to haul them 
up by ropes. Adhesion is now better understood, and 
there are many grades steeper than that at Camden. 
I recall one on the Burma Railway—a stretch of 
17 miles continuous 1 in 25 worked by adhesion loco- 
motives! From Camden to Tring the line gradually 
rises, and onee Tring is passed the line is moderately 
flai:. 

Between London and Watford there are six tracks, 
between Watford and Roade four, and between 
Rugby and Crewe the number varies from two to 
tour, These figures give an idea of the enormous 
volume of traffic carried by the company. 

The, signalling arrangements vary on different 
portions of the line. Between London and Rugby 
the posts are all placed on the left, but between 
Rugby and Crewe, where there are more than two 
tracks, they are very often found on the immediate 
right of the track they refer to. All the signals can 
be seen from an exceptionally long range, chiefly 
owing to the company’s practice of providing very 
high posts. The large signal gantry on the south side 
of Rugby Station contains, I am told, more arms than 
any other in the world. 

The company is naturally very keen on water 
troughs, and provides them all over its system. Even 
the larger tank engines are provided with water 
scoops. There are five sets of troughs between 
London and Crewe, a distance of 158 miles. A railway 
well provided with water troughs has the advantage 
of being able to run longer non-stop trains, and can 
provide larger coal spaces on its engines at the expense 
of the water space. The London and North-Western 
Railway, it will be recalled, ran a non-stop train 
between Euston and Carlisle, a distance of 299 miles, 
in 1895 with the Ionic, a Webb compound. Perhaps 
I may be permitted to recall that Ramsbottom, 
when he was still no more than head of the Northern 
Division of the North-Western, invented the water 
pick-up, and that in 1860 the first troughs were laid 
on the Chester and Holyhead section, near Conway. 

We left Euston on the 9.30 a.m. London to Carlisle 
express. The train consisted of thirteen bogie coaches, 
weighing 415 tons, exclusive of the passengers, and 
was drawn by locomotive No. 1732—built in 1919— 
of the .‘‘ Experiment” class. The company has 
ceased its custom of naming passenger engines. 

The ‘‘ Experiment” class of engine—the. first 
appeared in 1905—was originally designed without 
superheaters, but superheaters have since been added 
to all the engines of this type. . The snifting valves 
are placed one on each side of the smoke-box on a 
level with the footplate. The driving wheels are 
6ft. in diameter, driven by. two cylinders placed 
inside the frames, and Joys motion is used. The 
company employs the vacuum brake on all its engines, 
and the brake ejector, which is situated on top of the 
fire-box, has an extra handle on the fireman’s side 
of the cab, so that it can be worked from either side. 
The regulator has two handles at right angles to each 
other, one of which projects upwards and the other 
to the left. Only one water gauge is provided, and 
an enamelled plate with alternate diagonal stripes 
of black and white is placed behind the glass. When 
thereis water in the glass, the stripes appear on the 

opposite diagonal through refraction. The boiler 
pressure is regulated to blow off at 180 1b. per square 
inch. I was impressed by the way the driver and 
fireman allowed the pressure to vary durifig the run. 
Frequently it fell to 140 lb., and only when it dropped 
to 120 Ib. on one occasion did they show any anxiety. 
The blower is situated on the right-hand side of the 
engine, as it is used about once in every fifteen minutes 
by the fireman to remove the smoke-box ashes. The 
injector steam cock valves are > Placed on n_ top of the 





* No. II. appeared June 11th, 1920. “ K. C.,” the author of 
this and the two articles on “ Footplate Experiences,’’ 
has sailed to take up an appointment on an Indian railway, and 
future articles of the series will be entrusted to another hand 
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fire-box, and although somewhatout.of the reach of a | 
they consist; of | 


small fireman, are easy to work, as 


pull.out handles instead af. the angel. shoei. Sanding | 7 min, 





gear is only provided 


placed on each side ofthe. fire-box, ; 


gear is of the ordinary screw type, and is situated on mark 
The, ‘motion. ,38,; very, 
evenly balanced, and no difficulty is experienced in, 


the left side of the, fire-box. 


notching up. The fire hole is placed about 24in. 
above the floor of the cab, and the door opens in- 
wards and upwards. The lever operating itis placed 
on the left, so that if necessary the driver can assist 
the fireman by closing the door after each shovelful. 
A single seat is is provided on each side of the cab, 
but the company’s drivers always stand to their work 
in order to get a clearer view of the track. 

The six-wheeled tender has a sloping coal space, 
and the coal, provided it is not too small, comes 
forward’ of its own accord with the jolting of the 
engine. The water scoopis lowered by hand by means 
of a screw handle on the left side of the tenders. A 

gauge is provided to show the amount of water in 
the water space, which has a capacity of 3000 gallons. 

The weather’ was perfect, sunny, and with very 
little wind, so we were not troubled with slipping. 
We left Euston 1 min. behind time, with a full boiler, 
a bright fire, and the safety valve just showing a 
feather of steam. The fireman began to put ccal on 
the fire as soon as we were on the move. Getting up 
the Euston incline with our heavy load was hard work, 
and the driver let his engine take the whole of the 
bank “‘all out.” The blast naturally stirred up the 
fire very considerably, and we left a trail of cinders 
behind us. Our speed up the bank was never more 
than 10 miles an hour, and the needle of the pressure 
gauge gradually dropped until it showed 140 Ib. at 
the summit. A short permanent way slack at Camden 
caused the driver partially to close his regulator, and 
the fireman at once turned on his injector, which he 
kept working throughout the whole trip to Rugby— 
our first stop. With the amount of steam we were 
using, one injector was not sufficient to keep the 
boiler supplied with water, so from time to time the 
second injector was brought into use, but not for 
very long periods, as the steam pressure fell rapidly 
when both were working simultaneously. As soon 
as the Camden mt way check was passed, 
the driver again fully opened his regulator and started 
to notch up. We had no signal check on the road to 
Rugby, and the regulator was not touched again until 
we were outside Rugby Station, the driver working 
his engine entirely on the reversing wheel. Owing 
to the weight of the train, she was never notched 
up further than 10 per cent., and often travelled for 
long periods at 15 per cent. The fireman was very 
regular in his work. He fired at the rate of ten shovel- 
fuls of coal every 4 min., excépt when approaching 
the Kilsby tunnel, when he fired more frequently, 
so as to have a big fire before entering the tunnel. 
Once inside the tunnel, he closed the fire-door and 
did not fire again until we had emerged fromit. This, 
of course, was to avoid leaving a quantity of smoke 
in the tunnel, which would have been very unpleasant 
for the next train passing through. 

The 5} miles irom Euston to Willesden were 
covered in 12 min., and we passed through the latter 
station at 40 miles per hour, gradually accelerating 
to 47 miles per hour, at which speed we passed through 
Watford and Boxmoor. ‘The gradually rising gradient 
caused us to lose speed, and we passed Berkhampstead 
and Tring at only 35 miles per hour. Leaving Tring 
behind us, we accelerated ‘and slipped through 
Leighton Buzzard and Bletchley at 60 and 55 miles 
per hour respectively. Our speed wavered between 
55 and 65 miles per hour all the way between Bletchley 
and Rugby, the distance of 36 miles between the two 
stations being covered in exactly 40 min. We arrived 
at Rugby 2 min. behind time, and at this point 
locomotive No. 1732 was relieved by a “‘ Claughton ”’ 
class engine, No. 163, built in 1913, and named 
Holland Hibbert. 

The “ Claughtof’” class of engine is the very latest 
designed by the company. It possesses four cylinders, 
the two outside cylinders being actuated by Wal- 
chaerts valve motion, and the two inside cylinders by 
Joy’s motion. The driving wheels are 6ft. 6in. in 
diameter, and the leading axle of the coupled wheels 
is the actual driving axle. The company departs 
from its usual practice, and provides Belpaire fire- 
boxes on these engines. Its only other type of engine 
provided with these boxes is the 4-6-2 tank engine. 
The cab of the * ‘ Claughton ” class is very much wider 
than of the “ Experiment” class, and is built out 
almost to the limits of the loading gauge ; but, taken 
as a whole, the general arrangement of the engine, 
with the exception of the points just mentioned, is 
very similar in detail to the ‘‘ Experiments.” 


We left Rugby 2 min. late without any change in 
the weight of the train. As soon as we had attained 
a speed of 10 miles an hour, the driver notched y 
I noticed that he notched up higher than the driver 
of the “ Experiment” engine, thus ‘using less steam 
than the previous man. Consequently, it was not 
necessary to work both injectors at the same time. 
The fireman put on the same amount of coal per mile, 
but differed in his method, as he put on about five 





shovelfuls every 2 min. 


r the, engine running .in, 
forward gear... It is, of the. usual gravity type, and A 
can [bo spaenéod.favmn sither.sideof the, S00, Ws vers | suce 
reversing | 





per pur, ‘and ‘the 
ynworth , in, exactly 7 min. 
w the miles, Poy ved 

tween. , ebm) Colwich, ag 
21 min, to cover, oo ‘miles. We ‘had bi ‘deck 
down, to 30 miles. pe pipe throne Stafford, 
and, we did not exceed hour again until 
we haa reached snes tage, Bye 19 miles, between 
Norton sina Soran a. 5 min. to traverse, 


and. we. arrived at Grew, A 12.51, one min. behind 
time. We came off the train at Crewe, and. were 
given 2 hours’ rest, during which time the,engine was 
reconditioned prior to our return RP to Euston. 
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A Patentable Manner of 
Manufacture. 


INVENTORS may have noticed recently, particularly 
in reference to patent applications relating to pro- 
cesses as distinct from apparatus, that the objection 
that the invention does not relate to a manner of manu- 
facture is often raised by the Patent Office Examiners, 
8p arently to a greater extent than heretofore. It is 

cult objection to meet, and some notes on the 
ii and practice on this point may be helpful. 

The Patent Law of this country is really based in 
the first instance on the Statute of Monopolies. When 
that statute was passed in 1623 it declared briefly 
that all monopolies were illegal, but excepted mono- 
polies granted for the working and making of any 
manner of new manufacture. All patent grants based 
on this exception give the owner the sole right to 

** make, use, exercise and vend” the manufacture 
which is the subject of the patent. A patentable 
invention must therefore relate to something which 
can be manufactured, and should be an article which 
one can make, tse, exercise and vend. “‘ Article ”’ 
in this case includes a process provided that the result 
of the process is a material product. Where no such 
product of a substantial character is realised or 
affected by the alleged invention or where the only 
material product is a printed sheet or the like for use 
in carrying out some scheme of a business, then the 
invention is not patentable. 

Taking first the case of a printed sheet, we find two 
leading decisions on which most Patent Office objet- 
tions are based. They were both given in 1901, in 
one case by the Attorney-General and in the other by 
the Solicitor-General.. In the first the invention related 
to @ newspaper in which a space was provided run- 
ning down the page, and another space running trans- 
versely across it in order to enable a person reading 
the newspaper to fold it along these spaces and thus 
avoid the trouble involved in reading over the folded 
part of the paper. 

Sir Robert Finlay held that this “invention ”’ con- 
stituted @ manner of manufacture, because in his 
opinion the inventor disclosed a particular way of 
manufacturing @ newspaper and the alleged utility of 
the invention was purely mechanical, In other words, 
the invention lay in altering a printed sheet, not by 
printing on it, but by doing something which had a 
mechanical result. This is the decision which confirms 
the Comptroller's contention at the time that a patent 
may be properly refused in any case in which no 
material product of a substantial character is realised 
or affected. The report of the case—R.P.C. 19, page 54 
—uses the word “ effected,’ but the original docu- 
ment of the Comptroller reads “ affected,’’ and this is 
the interpretation given by the Patent Office. 

The second case, decided by Sir Edward Carson, 
related to an envelope or the like with certain printed 
matter thereon which would have enabled a system of 
business correspondence to be carried out. Here the 
Solicitor-General found that the alleged invention 
did not constitute a manner of manufacture, but that 
it related really simply to a plan for the conduct of 
business in a particular way. 

Among the other decided cases the following are the 
most important :— 

In 1912—R.P.C. 29, page 79—the Solicitor-General, 
Sir John Simon, held that a certain index was not a 
manner of manufacture because the merit consisted 
in the system and not in the article manufactured. 

In 1913—R.P.C. 31, page 58—an application was 
made for the grant of letters patent for the use of a 
well-known substance as an insecticide. Here the 
Solicitor-General—then Sir Stanley Buckmaster— 
held that certain claims could not be‘allowed because 
what they covered was not a new manner of manu- 
facture, but only a new use of a known product which 
would stimulate the carrying on of the old method of 
manufacture in the old way. 

In 1914—R.P.C. 31, page 141—an application for 
the grant of a patent in respect of an alleged invention 
relating to a certain manner of the use of buoys for 
navigation purposes was refused. The buoys pur- 
ported to be of an ordinary character, the invention 
being confined to arranging them in a particular way. 
It was held here that nothing new was manufactured. 

In the same year an application in respect of a 
process for extracting metals from living bodies and 





particularly for extracting lead from persons suffering 
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from lead poibehing’ Was’ refiséd. ‘The’ decision — 
R.P.C, 31, ‘discussed the fheaning. 
of the Statute of F Monopolies and pointed ont’ that an’ 
invention for @ mannér of néw manufacture must be | 
in some way assdciated with commerce’ ahd’ trade. 
So far as human beings were ‘converned, so it was’ 
decided, it could not be said that ‘the extract On of] 
lead from their bodies was a process employed’ a7 
form of manufacture or of trade, though the hum: 
being might be @ better working organism when the 
lead was. 6xtracted. The tion was made ‘that 
if the application had. dealt with the extraction of lead’ 
from animals in order to make them better markéet/ 
able products, different. considerations might have’ 
applied. 

Then in 1918—R.P.C. 35, page 90—an application 
relating to the rotation of crops was refused. Tt was 
argued on behalf of the application that the invention 
was & new agricultural process which gave as a result 
first @ mixed crop for grazing or fodder, and second, 
& serial crop ‘and a mixed fodder crop. ‘Sir Gordon 
Hewett came to the. conclusion. that the Chief 
Examiner’s contention was right; namely, that the 
alleged invention was in reality a mere discovery 
without any improvement in the method of carrying 
out any agricultural operations. 

In 1916—R.P.C. 32, page 348—a specification was 
lodged dealing with the use of urea nitrate as a ferti- 
liser. The Solicitor-General—then Sir Stanley Buck- 
master—decided the case and pointed out. that there 
was no statement of any manner in which the urea 
nitrate was to be used. It was merely said that that 
substance would make, an excellent nitrogenous 
manure without mixture with any other substance. 
It was not to be applied in any particular way. He 
found therefore that the inventor was simply seeking 
to protect by letters patent the bare use of the sub- 
stance in question, and he came to the conclusion 
that it was the use of an old and well-known substance 
by itself with nothing more, and that it did not con- 
stitute an ‘* invention.” 

It has been suggested that this decision was at 
variance with previously, decided cases relating to 
the new use of an old substance, but in all probability 
it should simply be regarded as a statement that the 
Solicitor-General merely found that in this particular 
case what was claimed as the invention did not relate 
to @ manner of manufacture. The case is interesting, 
because it was urged on behalf of the applicant that 
patents had been granted for more or less analagous 
processes ; those referred to. included processes for 
treating leather; but it was decided that these 
specifications to which attention had been drawn all 
related to definite processes of manufacture and there- 
fore were permissible. 

In this connection it may be said patents have been 
granted for indexes where special constructions are 
involved and for processes in which an improved or 
modified product is obtained. A. patent has been 
granted in connection with the analysis or treatment 
of undrinkable water. It is suggested that a patent 
would not be granted, for example, for a method of 
finding cracks in engine crank shafts, say, by the 
application of oil and powder, for in that case the pro- 
duct would be the same whether the process had been 
applied or not ; that is to say, the crank shaft would 
still be cracked, whether the crack were discovered by 
one method or by another. On the other hand, it 
might be suggested that the manufacture had been 
affected in the sense that before the process was 
applied one could not say that the crank shaft was 
cracked, whereas afterwards one could say that it 
was not, and therefore there would in a sense be an 
additional property in the tested crank shaft in that 
the owner would know it was suitable for its work. 

This hypothetical case will show the kind of differ- 
ence that must be looked for in a patentable process ; 
that is to say, one must find some definite “ affect.’’ 
due to the process in question. 








Water Power Development in 
Canada. 


THE Dominion Water Power Branch, Department 
of the Interior, and the Dominion Bureau of Statistics, 
Department of Trade and Commerce, have recently 
completed an exhaustive census and analysis of the 
developed water power in Canada. The figures, which 
are complete to January Ist, 1920, show the marked 
manner in which the water power resources of the 
Dominion are being put to advantageous use. Prac- 
tically every great industrial centre in Canada is now 
served with hydro-electrical energy, and has within 
easy transmission distance ample reserves of water 
power. Active construction in hydro-electrical enter- 
prise is fast linking up the few centres which are 
still unserved, and which have water power resources 
in their vicinity. 

According to @ recent computation, the water 
power resources of the British Empire have been 
placed at from 50 to 70.million horse-power,. that 
total not including such territories formerly. under 
control of the Central Powers, as will fall in future 
under British influence. To. the total Canada _con- 
tributes in. the neighbourhood. of 20 million horse- 
power, that figure representing the, power available 
at sites for which more or Jess definite information is 





ee a Contintied | investigation ‘will ttidoubtedly 
‘add'to +. 

Abdordling to the tatistice’ there is installed through- 
out the ' Dominion’ some 2,418,000 ‘turbitie ‘Gr water? 
wheel. “hotse-power—Table TLof whieh’ °2,215,000 
horse-power » is actually and regularly eriployed ‘in 
uséfal work. The ‘larger figure in¢ludes the total 
ifistalléd' capacity, inéluding tesétve ‘units. “It does 
not, ‘however, ‘inélude -hydratilic ‘exciter' units. A 
large number of the plants now operating are designed 


the foregoing total of water power developed in 

t, acer 
‘Sntng MERGCR foe, TOES ak ere ftom 
plants included in the tabulation 175,000 horse. 
power years. 

Table IT., whieh dilayebe the number and capacity 
of ‘the water wheels and turbines installed, is of eon- 
siderable. interest..| The total installation.of 2,417,896 
horse-power is comprised of 3370 units of an, average. 





capacity. of a6, Dorey power While, 2244 of the 


, Tapee Aerripiaqeibution of Ppocloned, Weer Rowers in. Canada by Provinces ong by use of Power, Janwary Ist, 1920. 






































Developed water power. 
js 
Total, |, \Totel water-wheel and turbine H.P. Ultimate de- Undeveloped 
water-wheel installed for use in Total © (signed ‘capacity Installed water 
and \— ——--- + orse-power) of plants now |) H.P. per power. 
turbine Central Pulp andl | Other actually | operating or 1000 
4 horse: electric: | paper jmanufacturing pecs na true- population, 
installed. stations. | ndustry.| ipqustrice. Gon’ in in HLP. 
1 2? 3 ay 5 6 7 8 9 
ct. z } ree Se a, EE ee fe 
Wako ils. fh MADD! || 10/0006 grey | = 11,349 13,199 1,467 100,000 
British Columbia. .| 308,167, 211,043 | 46,962 46,094 276,795" | 350,832 429 3,000,000 
Alberta . oP “gaig92" |” 32.580 17 31,754 || 33,070 56 466,000 
Saskatchewan. if a 1 a Af “Land ~~ “- = 567,000 
Manitoba EC 83,447 74,790) | + _ 75,100 | 297, 047. | - 135 3,218,000 
Ontario .. .} 1,015,726 794,621 | 158,095, 99,230 934,015 | 1,460,920 360 5,800,000 
Quebec... .. 4. 910,029 623,088 | 249,332 270,961 838,071 1,146,485 | 391 6,000,000 
New Brunswick .. 18,080“; 9,378 | 2,693 6,009 16,657 29,115 | 49 300,000 
Nova Scotia 34,323° |) 14,064. 1) 16,183 | 12,276 29,359 52,202 66 100,000 
Prince Edward Island... 1,933.) | B23 9} Io 1,789 | 1,621, | 1,958 21 | 3,000 
Totals | 2,417,896 | 1, 1,756,791 | 473,265 | 436,376 4 2,214,721 |)» 3,884,808 — | 19,554,000 


Nore. Tie central station | power listed in Col. 3 is dev eloped for pale. 
industries, and such part is included jim, Cols. 4 and 5, along 


Part. is sold to ‘pulp and paper and other 
with the power that is directly installed in these 


industries. . There, were exported from plants included in thé tabulation 175,000 horse-power years in the year 


ending March 3lst, 1919. 


for the addition of further, units, as the market 
demands, .. The ultimate, capacity, of such plants, 
together with that of new plants now under con- 
struction, will. amount to some 3,385,000 _horse- 
ower. 

Of the total power at present installed, , 1,756,791 
horse-power, or 72.7 per cent. is in central electric sta- 
tions... By central electric stations are meant, stations 

which are engaged in the development of electrical 
energy for sale and distribution. Central station power 


units are of 100 horse-power or under, they con- 
tribute only 82,204 horse-power, or 3,4 per cent., 
to the total. A total of 1,845,427, or 76.3 per cent. 
of the whole, is contributed by units of 2000 horse- 
power and over; 1,311,025 horse-power, or 57.6 per 
cent., by units of 5000 horse-power ‘ard over ; 
1,029,900 horse-power, or 42.6 per cent., by units of 
10,000 ‘horse-power and over; and 160,000 horse- 
power, or 6.6 per cént., by units of 20,000 horse- 





power and over. The table is illustrative of the modern 


Tasue Il.—-Turbines and ape Wheels I eran in | Water. Power Plants in Cangdg, January! Ist, 1920. 























i | ( j | 
Total. | : { | 
water. | Units of , Unitsover| Units of Units of Units of Units of | Units of 
wheels 100,.H.P, 100 H.P, | 500 HP, 2000 H.P. | 5000 H.-P: | 10,000 H.P. | 20,000 H.P. 
and or and under | and under and ‘under | and under | and under | and 
es ag under. 500 H.P. | 2000 H.P. 5000 H.P. | 10,000 H.P. | 20,000 H.P, over. 
instalkd ; a a 
HP. \No. | HP. No. | HP. |No. HP. |No.| HP. |No.) HP.’ |No.| HP. |No.| HP. 
————————————— | sh ee) Peitenbiee totes te MEET SES PLT ES, Foe 2 -EE SEs ee AE) EP a ees The TE SSeS Ore Fees!) Set EVES 8 ae 
1 2 let. 5 6 iad S| Oi) Besa 12-43 14) 415} 18 
ee SS foes a let eee Pee ae ee a | . eee —— 
Yukon 13,199 | 6 199; — 3 3,000 | — _— 2.| 10,000 | — — —_ - 
Beitieh Columbia 308, 167 | 124) 4,396 43) 10, 498 | Bie 44,573 | 4 62,100 6 | 42,000 12. 144,600) — — 
Albe 32,992 9 «=—-492 5 900 | _ 2 8,000 4 | / 23,600 | — ij pevtty [begs 
Sgubethiewiihy | “3 ee it pian om). bbe actisert i ro iAirst sa ei A 
Manitoba .. . 23 83,447| — —_ i 450; |2 1,000 | 9); 35,597 | 8 46,400 | — —., _— - 
Ontario -- 1,015, 726 | 73432, 190 182, 39, 844, 147, 155,062 | 77 | 186,380 | 14 | 88,050 | 36 474,200) 2 40,000 
Quebec... 910,029 893.31, 942189! 46,626) 140 151,461 | 51 | 157,825 '| 22 + 151,075 20 | 251,100; 6 | 120,000 
New Brunswick 18,080| 61! 2,084/ 16) 3696; 10 10,300) 1) 2,000 — | —! <p ida! act 
Nova Scotia .. 34,323| $24) '8,968 38) 9,605) 19 13,250) 1) 2,500) — —- i —_— bo — 
Prince Edward Island... 1,933/ RAAB bcomwikimeed | a hT- ng Tngahen AAT 4. bia at aabrebel 
Totals . 2,417,896 9244! 89,204 47 “4 lit, 619) "360 378,6 46 | 160 | 454, 402 56 361,125 | 68 | 869,900; 8 | 160,000 
a 











is sold for lighting, mining, electro-chemical and elec- 
tro-metallurgical industry, milling and general manu- 
facturing. It is apparent, therefore, that the central 
station total in column 3 includes a portion of the 
otals in columns 4 and 5 as used in other industries, 
In the pulp and paper industry, 473,265 horse-power 
are utilised, of which 381,631 horse-power are gene- 
rated directly from water in pulp and paper establish- 
ments, while 91,634 horse-power are purchased from 


central hydro-electric stations. Pobre 


tendency towards the installation of large units. 
Reference may be made in this connection to the 
50,000 horse-power turbines which are contemplated 
for the new development of the Hydro-electrie Power 
Commission at Queenston. 

The statistics in Table III. refer to the developed 
| water power used in connection with the central 
| electric station industry, which has made great strides 

in Canada in recent years. A network of transmission 
' systerns, which is being rapidly extended from year 


Tasre IIT. Cooney Eloriete Stations Operated by Water Power, January 1st, rotap 









































‘| ; Installed: horse-power in " Total installed | Capital enyeeted 
7: — dynamo 

Water wheels) Fuel | } pe son ity Per 

and turbines.) auxiliaries. : Total | aids A. Total, horse -power 
faecal ; 1 Hg 2 3; 4 5 6 7 
Yukon .. Tito es aitibegt pit ppp anht pb, 5 )R@000..4: fo epe $3,471,678 $347 
British Columbia., 9.202.062 cc. oe. | + 211,043 |, 26,780 237,823 | 154,571 38,450,131 182 
Alberta . Sebi vexice Lyrae . ai tem 32,580 2,405 34,985 24,260 6,990,972 214 
Saskatchewan — } — | i. | uae ~_ — 
Manitoba ° 71,790 | 19,400 | 91,190 | 62,313 14,340,458 200 
Ontario 794,621 | 39,530 834,151 | 670,053 170,112,988 215 
Quebec 5 5. 623,088 | 28,163 651,251 | 522,461 133,645,655 214 
New Brunswick .. 9,378 500 9,878 6,160 1,543,727 165 
Nova Scotia 4,064 420 4,484 | 3,016 842,122 207 
Prince Edward Island _ 227 _ 227 || 346 67,230 296 
Totals sada es 1,756,791 117,198 | 1,873,989 1,449,180 | 369,464,961 210 

| 


Hydro-power used for other purposes and other 
industries is as follows:—For lighting purposes 
434,613 horse-power ; in the mining industry, 177,728 
horse-power ; in flour and grist mills, 42,736 horse- 


power ; in lumber and saw mills, 37,918 horse-power ; 


in other manufacturing induatrien, 172,955 horse- 
power., These figures are evidence of the widespread 
manner in which the Dominion’s water power  re- 
sources are being applied to the furtherance of its 
industrial development. With further reference to 


| to year, covers Central and South-Western Ontario 

and Southern Quebec. Other systems established in 

numerous centres from coast. to coast are likewise 

rapidly extending their scope. Nearly 91} per cent. 

of the primary power used in the central stations 

| throughout the Dominion is derived from water, a 

| fact which shows in a striking manner the advan- 
tageous. positions of the. . water. power resources 

| relatively to industrial centres: 

| The total installed water-wheel and turbine horse- 
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power in central hydro-eleetric stations is 1,756,791 
horse-power, Fuel auxiliaries installed as: stand-bys 
in these hydro’ stations bring the ‘total: installed 
primary capacity up to 1,873,989 horse-power, con- 
nected ‘to’ 1,449,180 k.V.A. dynamo capacity. The 
total capital invested in these central stations, inclu- 
sive of transmission ‘and’ ‘distribution ems, ‘is 
369,464,961 dollars, or an average of 210 dollars per 
installed pri horse-power. The figures of actual 
cost of construction of hydro-electric power stations, 
exclusive of transmission and distribution systems, 
which have been obtained from seventy representa- 
tive hydro-electric stations throughout the Dominion, 
with an aggregate turbine installation of 745,797 
horse-power, show a total construction cost of 
50,740,468 dollars—-pre-war figures—or an average 
of 69.11 dollars per installed horse-power. The cost 
includes the capital invested in construction of dams, 
flumes, peristocks arid all hydraulic works, and of 
power stations and equipment, but it excludes real 
estate and transmission and distribution equipment. 
The figure therefore ‘represents the capital: cost of 
constru¢tion at the power site. 











With @ water power development of 274 horse- 
power per thousand population, Canada stands well | 
in the forefront in respect of availability and utilisa- | 
tion of hydro power resources, being only surpassed | 
in this respect by Norway. ‘The enormous water | 


— 


and the military dreas of Aldershot, Salisbury Plain, 
&c., it will be appreciated that the resources of the 


company were tested to a much greater extent than | i 


in normal times. What this strain was may be gauged 
from the fact that from the beginning of the war to 
the: Armistice the company carried over 20,000,000 
troops, 1,500,000 horses, 11,208 guns, 114,278 vehicles, 
481,357 trucks of baggage, 37,418 bicycles, and 2166 
“tanks.’’~ These ‘duties’ necessitated the service of 
58,859 special trains, or an average of 44 special trains 
for every working day. If, then, it be thought that 
the‘war manufactures record of the London and South- 
Western, which we are about to give, is, judged by its 
standing among the companies, proportionately less 
than the others the explanation is, surely, to be found 
inthe fact that the energies of the mechanical depart- 
ment were centred on keeping the equipment up to 
the high standard that was essential for such important 
traffic. 

In the locomotive shops 47,430 adaptors for 18- 


pounder shells were turned’; 31,100 were from brass'| post 


bars and 16,330 from steel bars. ‘They were produced 
in small brasswork’ lathes, special devices ‘being 
arranged to facilitate quick production, at which the 
men became very expert. Thirty-six thousand two 
hundred and nineteen nose caps for 6in. shells were 
stamped from bars in the forge, of which 21,422 were 
subsequently completely finished in turret lathes ; 





blooms were cut as shown in method B before going 


‘to the forge.and made into.two at the second heat, 


and each half was then shaped into an axletree in 
three su uent heats., After fo the axletrees, 
yirebr ire were made, were rough machined out- 
side and bored. internally. and then sent elsewhere to 
be finished. 

Because of their nearness to Southampton ‘much 
work was done in thé London ‘and: South-Western 
shops for Harland and Wolff, Limited, and for John 
I. Thornycroft and Co.,: Limited. Over 23,000 parts 
were supplied for ships ‘of all classes, varied in detail 
and including such items as turbine diaphragms, 
wheels and gear wheels, oil fuel heaters, steel and 
copper flanges for pipes, crank shaft forgings, shaft 
forgings, piston and pump details, rudder frame and 
; piston valve rings, big end and shafting brasses, 
derrick fittings, details for steering gear, &e. The 
flanges for pipes were19,424 in number, of which 
2394 were weldless copper and 17,030 weldless steel 
They were presumably for oil feed ion torpedo: boats 
and submarines and were of various diameters and 
thicknesses; the diameters of those for high -pressure 
pipes were from 4in. to 8gin., and for low-pressure 
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Part cut 
| 

















Cut through here 








V oom as delivered 
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ALTERNATIVE METHODS OF 


power reserves still untouched form a substantial 
basis for the progressive exploitation and develop- 
ment. of other natural resources, and, if properly 
co-ordinated with the development and utilisation of 
the enormous fuel resources of the Dominion, are 
regarded as being an assurance of continued industrial 
expansion and prosperity. 








British Railway Workshops in War 
Time. 
No. XVI.* 


THE EASTLEIGH SHOPS OF THE LONDON AND 
SOUTH-WESTERN. \. 


Ir is most essential, before any attention be given 
to what was done in the workshops of the London and 
South-Western Company in the way of war manu- 
factures, that consideration should be given to the 
question as to what facilities for such a purpose were 
available. When we remind our readers of the strain 
that was put upon the South-Western Company by 
its important military traffic to and from Southampton 





* No, XV. appeared July 9th, 1920. 


which 19,591 were completely finished, 2000 were 
machined, and the remaining 18,540 were forged only. 


For 9.2in. shells 44,562 copper bands were made in 
all the stages from the copper plate, and 639 for 6in. 
shells. The number of cartridge cases re-formed was 
11,900. 

Twenty gun barrels for 2in. trench howitzers were 
machined and for the same type of gun 640 pins for 
special hinges were made. For 6in. howitzer carriages 
about 2550 pieces were made, including 100 hinged 
bracket brakes, 105 actuating bracket links, 80 





| cap squares, 103 bracket actuation links (altered), 


For 4.5in. shells 15,857 shell noses were stamped. | 
| were overhauled and sent overseas, with the necessary 


FORGING HOWITZER AXLETREES ADOPTED AT EASTLEIGH 


and 40,131 base plates for the same size of shells, of | 4in. to 10fin. The high-pressure flanges had highly 


finished facings. 
Two hundred sets of turnouts for lft. 114in. gauge 
railways were supplied and fifty 0-6-0 locomotives 


| spare parts. Subsequently large quantities of spare 


actuating levers, 653 pairs of cap squares, 274 swivel | 
bearings, 274 cradle bracket travelling locks, 274) 


| actuating levers, shafts and segments, 274 trunnion | i ’ 
‘the Armistice two United States trains were being 


| 100 cage worm bearings, and 100 swivelling blocks. | 


The company also made 124 sight racks for 4in. 
| Point IX. sights and 60 steel balancing rings for 6in. 
| guns made complete. 

We have mentioned from time to time in these 


articles that certain companies had made howitzer | { 2 
| brakes were shipped to run in workshop trains, 39 six- 


axletree forgings of nickel steel. We are indebted to 


| posts, 


parts were supplied for these engines. In addition, 
seventeen War Department engines were extensively 
overhauled, and eleven of the company’s tank engines 
were put into thorough running order and handed to 
the War Department. 

In the carriage and wagon shops, under Mr. 8. 


| Warner, the carriage and wagon superintendent, four 


ambulance trains—two for Great Britain, one for 
the British Army on the Continent, and one for the 
United States Army—were made, and at the time of 


finished. The company supplied also 2350 picketing 
23,596 picketing pegs, 1950 ambulance 


| stretchers, and 380 general service wagons. 


Mr. R. W. Urie, the chief mechanical engineer, for | 


the drawing from which the accompanying engraving 


Fifty new 20-ton wagons for overseas were built, 
40 third brakes were converted for use as goods 
brakes and sent Overseas, 20 six-wheeled passenger 


wheeled passenger vehicle underframes were made 
suitable for carrying aeroplanes, and 103 covered 


was prepared, which shows the processes these forgings wagons were lined to serve as gunpowder vans. 


went through from the bloom as it was delivered to the 


In the machine shops 1500 sets of mine-sinker 
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parts, which had been sent to Eastleigh for the pur- 
pose, were: machined, 64,960 trigger guards for rifles 
were drop stamped and then the centre punched out, 
and 5400.drop forgings for rifle bodies were made. 
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The International Aero Exhibition, 


No. IL.* 


'| by Messrs. Beardmore is arranged as: day) and night 





Tm.our previous article we referred incidentally to 
the Avro passénger triplane.. We are now enabled to 
give; in Fig. 7, three: views illustrating this interesting 
machine: During the war the Avro 504 K. two-seater 
biplane: was: adopted. by thé Royal Air [Force: asthe 
standard, training: machine, «and was» produedd | in | 
immense quantities. ‘The passenger triplane,. as 
regards many of its important parts and details, such 
asthe: wings,/ tail.-planes, chassis, tail skid, strut- 
sockets; &e., has been designed to utilise the stocks 
ofi Spare parts produced for the-standard machine! 
The machine is. thus highly’ economical to -build and 
te@amaimtain in repair. |The passengers’ cabin is fitted 
with four seats=-twe facing forwards and two. back: 
wards—and is designed and upholstered on the lines 
of a diminutive first-class railway compartment.) The 
seats, however, can be quickly detached and. stowed 
away in a locker, and with them thus removed a clear 
space of 113 cubic feet becomes available for carrying | 





shung below the envelope. /Messna. Vickers, it may!be. 
recalled, propese to arrange the passenger quarters: 
entirely:on: the top: of ithe envelope,se that. they. may. | 
be made more: in: keeping with steamship traditions, 
Thesection of the' passenger accomimedation exhibited 





cabin, » It is equipped “with! four: fdlding /bunks,and 
tiw6 folding tables! -As Shown at thé Exhibition; thu 
duralumin framework-of the section,|Wwas clothed | 
with: fabric, - but) in actual :use, the .covering- woukt | 
consist: largely>of sheet ‘aliminium. 

In the: acro-engine! section. we failed to find ,any;| 
exhibits of great novelty,:the majority. of the engines | 
being well-known designs. which have been familiar | 
to the industry:for,@ couple of years or so on the! 
average. . Thus the -Zeitlin..rotary «radial engine, an 
example: of whichwas, exhibited, was; deseribed :in 
Tat ENGINBER for /April)25th,/1919, and would have 
been described a year or so earlier had the Censor 
permitted: us,te do .so.. The Cdésmos.‘! Jupiter,” 
and.“ Lucifer. *’,,engines—now ;knowny we .believe,, as 
the Bristob:‘‘J upitér *» and »‘\) Lueifer /*+— were dealt 
with.in our issue|of May 30th,.1919, 

On the stand ofthe. Rolis-Reyce!; Company, four 
well-known. types. of ;engines }were exhibited, namely, 
the “‘ Hawk ’’ 100° herse-power,.the,,‘*, Faleon.? 275 
horse-power, the ‘* Hagle.’’: 360 hovse-power, and, the 
‘* Condor ”’ 600 Aorse-power. Of these engines the 
** Eagle ” was originally constructed in 1914 for the 
Admiralty, and has since been employed on very many 








~~ 





cargo. The pilot is accommodated in_rear_of_ the | 
passengers’ cabin in a cockpit on the port side of the | 
fuselage. Distinctive features of the machine are | 
the elongated pipes delivering the exhaust gases to a | 
point above the top plane, and the method of balancing | 
the ailerons by means of small subsidiary planes 
attached to the ailerons of the middle. wings, , The 
engine is a Siddeley ‘‘ Puma,’’ and gives the machine 
a ground level speed of 100 miles an hour. At 
5000ft. the speed is 94.5 miles an hour, and the range 
574 miles. The machine has. a total weight when 
unloaded of 2080 1b., and can carry. @ useful load of 
1206 lb. ; but if a little sacrifice of performance is 
made the useful load can be increased to 1700 lb, 
Airships were not at all well represented at the 
Exhibition. Indeed, with the exception of some 
pictures on Messrs. Vickers’ stand and some onl 
commercial exhibits by the Air Ministry, the, only 
airship exhibit was a portion of the passenger cabin | 
designed by Messrs. Beardmore for the R36, This 
craft. will have a capacity of 24 million eubie feet— 
that is, half a million in excess of the celebrated R 34, | 
constructed by the same builders—and, we gather, is 
being modified for passenger commercial. work. The 
section of the passenger accommodation shown by 
Messrs. Beardmore is one of thirteen similar. sections 
with which the craft will.be provided. Unlike the 
proposed passenger airship, the design of which was 
some time’ ago published by Messrs. Vickers, the 
R 36 will accommodate its. passengers in, quarters 


* No. I. appeared July 16th. 
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FIG. 7—THE AVRO FIVE-SEATER PASSENGER TRIPLANE 


machines of the Jarger size, notably on the Vickers- , 
Vimy machines, which performed “the ’ Atlantic, | 
Australian, and African flights, and on the majority | 
of the Handley Page twin-engined long-distance | 
bombing. machines used during the war. It is of 
interest. to record that, up to Armistice Day, Messrs. | 
Handley Page delivered 122 complete twin-engined | 
bombers to the Royal Air Force, and that with the 
exception .of nine all were fitted with “Eagle” | 
engines. The ‘ Falcon” engine was produced in 
1915, and is practically the “Eagle” on a smaller 
scale. This engine was used largely on the famous 
Bristol fighters. _Out of the 1524 machines of this 
design delivered during the war, 1364 were equipped 
with “ Falcon”’ engines. It is also noteworthy that 
the Martinsyde machine, which in April, 1919, flew 
from London to Paris in 75 minutes, that is, at an 
average speed of 172 miles an hour, was fitted with 
a “Falcon” engine. The small “Hawk” engine | 
was designed in 1915, and was intended primarily | 
for training machines, but it was subsequently found 
to. be,. in. addition, very useful for smaller ‘sized 
airships. In August, 1918, a ‘“‘ Hawk” engined air- 
ship performed a flight of 51 hours’ duration. 

The. 600 . horse-power ‘‘Condor” engine was | 
designed in 1918, and was tested in 1919, and is now, | 
we understand, being manufactured for the Govern. | 
ment. for, long distance weight-carrying. machines, | 
We give an illustration of this engine on page 86. It | 
is a. twelve-cylinder model. The features of the | 
design are the epicyzlic reduction gearing between the 


cranis shaft; andthe. propeller, shaft,;.and,.the valve 
arrangement, ‘There are four|valyes per cylinder, ono 


at each; corner of|;the,, eylinder:heads|,The: valve 
spindles, ere, inclined: towards. a;common point-on the 
cylinder, centre, line,.and are /actuated: by four bell. 
crank levers, arranged, in, the: form.of an X, as. seen, in 
plan... These Jevers are), operated by, two. cams per 
cylinder, the) cara, shaft, being, arranged. overhead and 
driven, off the, crank shaft through; bevel, gearing enc 
an, end sheft..,.A, sqmewhat, surprising feature is the 


| veony jextensive ase.;made, of rubber «sleeves, at, the 


joints..of the, water gireulating, system.’ Over four 
dozen, of these; sleayes ava embodied. in; the, design. 
Another well-known, Aere;engine, exhibited,at the 


| Show, was the Napier, *‘ Lion,? of, which we. give.a view 


in Fig. 13, page 86.,,,This,engine develops 450 horse- 
power in twelve eylinders arranged.in three) groups of 
four, one group being, vortical.and the others inelined 
ab, 60,deg..:to the; vertical. ||, The, arrangement of the 
cylinders jin this , manner is:claimed to,igive great 
strength and rigidity. to the crank, shaft and crank 
case, and) to. reduce the, overall dimensions,of the 
engine. The overall length.,is, only, 4ft.,,1@in.,. the 
width /3ft; 6in., and the, height 3ft.. Reduction gearing 
is interposed, hetween the crank shaft and. propeller 
shaft... The. weight, of the engine without. water in the 
jackets, but including the,raduction, gearing, propeller 
boss, carhuretters, and induction, pipes, .is under 
860 lb., or 1.891b. per horse-power. At full power, 
we are informed, the fuel consumption is only 0.48 Ib. 








per brake horse-power hour, while the oil consump- 
tion is 0/021b. A feature of the design is the pro- 
vision of a self-starting arrangement whereby an 


explosive mixture of petrol and air can be pumped 


into the cylinders and ignited by a hand-starting 
magneto. The Napier “ Lion” ‘was not produced in 
sufficient quantity to play a‘ large’ part in the war, 
but since the Armistice it has’ been extensively em- 
ployed’ on commertial Machines,’ including the 


| Handley Page W 8 multi-passenger® biplane, which 


after a preliminary flight of but half-an-hour, flew on 
its first trip from London to Paris in 1 hour 50 minutes, 
and which has-sinee established.a—British record by 
carrying a load of 3690 lb. for 80 minutes at a height 
of 14,000ft. ¢ 

On the “starid” of ‘Armstrong Siddeley ~ Motors, 
Limited, the engines exhibited included the twelve- 
cylinder 500 horse-powér “Tiger,” shown in Fig. 14, 
paze 86. Inthis enginethe cylinders are arranged intwo 
banks of six set at 60 deg. to each other, The general 
construction of the engine is similar to that of the 
firm’s well-known six-cylinder 250 _horse-power 
“ Puma” engine, with which many of our war-time 
aeroplanes were equipped: ‘The normal speed of the 
engine is 1500 revolutions per minute. It consumes 
per hour 35 gallons of petrol and '20 pints of oil. The 


| eylinders are steel barrels’ screwed into. aluminium 


blocks, one block» being’ common, to #ach group of 
three ‘cylinders: Features of the, design are, the 
lubrication system >and the: provision, of an. electric 
starting motor. The lubrieating oil is supplied by,a 
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main pump to a triple distributing pump feeding | engine from the aeroplane. The engine is equipped 
three out of the seven main bearings of the crank | with a distributor for compressed air starting. 
shaft. From these main bearings the oil passes tothe | The air-cooled aero-engine in general has suffered 
crank pins and thence to thé four remaining main | something like an eclipse recently by the water-cooled 
bearings, and so to the sump. Two return pumps are | type. It has been urged against the air-cooled engine 
provided, one at each end of the crank case. The | that it has a comparatively high petrol consumption 
engine in the dry state weighs 16001b. The crank | and a relatively short life, and that it requires careful 
shaft speed of 1500 revolutions is reduced through | handling to prevent the small margin of safety in the 




















FIG. 8—CALTHROP QUICK-RELEASE DEVICE FOR PARACHUTES 


gearing to 833 at the propeller shaft. It is of interest 
to record the fact that the provisional price of the 
engine is £2500, or £5 per horse-power. 

Three air-cooled engines were exhibited by the same 
firm. One of these was @ 45 horse-power two-cylinder 
engine, while another had seven cylinders and 
developed 150 horse-power. The third was a fourteen- 
cylinder engine developing 300 horse-power. We 


cooling arrangements from being overshot. Its 
claim to attention has been built up on its sim- 
plicity and economy of weight. On these points it is 
claimed for the Siddeley air-cooled engine, much 
improvement has been effected. The use of special 
steels and aluminium alloys has, it is urged, resulted 
in the production of an engine as trustworthy as a 
water-cooled design, and has enabled the margin of 






























































Gera 
oly 


iti 
THe Encineer’”’ 











Leg 


Swain Sc 


FIG: 9—CONSTRUCTION OF QUICK-RELEASE DEVICE 


. 


illustrate this engine on page 86. The cylinders, it will | safety in the cooling arrangements to be considerably 
be seen, are arranged in two rings of seven each, and | increased. As regards consumption, we notice that 
are provided with one exhaust and one inlet valve | the fourteen-cylinder Siddeley air-cooled engine uses 
apiece. Any one cylinder can be readily removed | 20.5 gallons of petrol and 18 pints of oil per hour. 
from the crank case without disturbing the others. | These figures compare with the Siddeley 500 horse- 
A noteworthy feature of the engine is the arrange- | power water-cooled engine as follows :—Air-cooled : 
ment of al] the accessories on the front of the engine, | petrol per horse-power hour, 0.0683 gal.; oil per 





per horse-power hour, 0.07 gal. ; oil per horse-power 
hour, 0.04 pint. As regards prices, it is of interest 
to note that the two engines cost the same—namely, 
£5—per horse-power, but we take it that the price 
quoted for the water-cooled engine does not include 
the cost of the radiator and its fittings. It may be 
added that the seven-cylinder 150 horse-power air- 
cooled engine costs £6.33 per horse-power, while the 
small two-cylinder 45 horse-power example works 
out at £5.55. 

Among the miscellaneous exhibits considerable 
interest was manifested in the parachute details shown 
by E. R. Calthrop’s Aerial Patents, Limited, Eldon- 
street, E.C.2. The ‘Guardian Angel” type of 
parachute is now well known and need not be described 
here in detail. It is sufficient, perhaps, to say that 
it is designed to issue from its container with a 
cylindrical column of air enclosed within it, which 
almost instantaneously opens the parachute to its 
full extent and eliminates the possibility of an interna! 
vacuum being formed. The free fall of the parachutist 
is reduced almost to vanishing point, and as a conse- 
quence the parachute can be used safely for descents 
from very low heights. The ‘Guardian Angel” 
parachute is claimed to support its load at the safe 
landing speed of 15ft. per second within a space of 
100ft. fall, or 2} seconds after the jump has been made. 
It has been used by Major Orde Lees on a drop from 
the Tower Bridge into the Thames, a height of 153ft., 
and on a drop of 250ft. from an aeroplane in motion. 
Of the details of the device particular interest centres 
in the arrangements made for absorbing the shock 
during the instant following the jump, for ensuring 
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FIG. 10—STOWAGE OF PARACHUTES IN AN AEROPLANE 


the opening of the rigging without possibility of 
entanglement, for preventing the spinning of the 
lifeline during the descent, and for the quick self- 
release of the parachutist from the lifeline after 
reaching the ground. The quick release device is of 
especial interest, not only because it is of new design, 
but because it is applicable to many other require- 
ments besides parachuting, such, for example, as 
boat towing and lowering, hoisting, cliff-climbing, 
and fire brigade work. The necessity for a quick 
release device in the case of a parachute descent 
arises from the fact that a safe arrival on earth may 
be converted into a disaster if the parachutist cannot 
release himself quickly enough to prewent nie being 
dragged along the ground by the force of*the wind 
or being carried off the roof of a house upon which 
he may have alighted. 

The Calthrop quick release device is illustrated in 
Figs. 8 and 9. The first view in Fig. 8 shows the 
device as it is during the descent. On arriving at the 
ground the parachutist exerts a pressure on top of the 
central trigger, as a result of which action the two side 
triggers spring out into the position shown in the 
second view. In this condition a pull on the ring 
connecting the device to the parachutist’s harness 
tends to close the side triggers into the locked position 
again, so that if during the descent the central trigger 
should be operated accidentally the parachutist will 
still be safe. Complete release is not secured until the 
side triggers are pulled downwards from the half- 
cocked position in the manner indicated in the third 


view. In this position the ring is free to leave the 
device. The two side triggers,.as shown in Fig. 9, 


are each composed of a pair of levers. Of these four 
levers the two longer or vertical members are notched 





where they can be dismantled without removing the | horse-power hour, 0.06 pint. Water-cooled: petrol 





at their upper ends to engage the central trigger, 
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while the two shorter or horizontal levers are ful- 
crumed on the longer levers, and transmit the reaction 
of the load thereto through pins engaging below the 
heels of the longer levers. The shorter levers cannot 
therefore turn downwards, but they are free to turn 
upwards independently of the longer levers, except 
for the constraint of a spiral spring which connects 
each shorter lever to its associated longer lever. This 
arrangement makes the device serve as a quick 
connection as well as a quick release. Thus, with the 
three triggers in the locked position shown in the first 
view of Fig. 8, the ring can be quickly connected 
to the device by simply pressing it upwards against 
the under surfaces of the shorter levers and allowing 
these levers to snap back into place behind it. 

In a small aeroplane it is the intention that the 
pilot and observer or passenger should constantly 
wear their harness and be constantly connected thereby 
to their respective parachutes. In large-sized pas- 
senger machines and airships this plan would prevent 
freedom of movement, and therefore the arrangement 
provided is intended to permit the passengers to 
connect themselves quickly to their parachutes. In 
Figs. 10 and 11 we give an illustration of the appli- 
cation of the Calthrop parachute system to a Vickers- 
Vimy commercial machine carrying ten passengers. 
A spring roller door is provided on each side of the | 
fuselage just behind the wings, and outside each door 
is @ jumping-off platform. In the event of trouble 
the passengers would pass one by one through the 
roller door—five to each door—and at the platforms | 
would connect themselves to the lifelines of the para- 
chutes stowed beneath the fuselage. Each lifeline | 
is provided with a quick-connecting device of the 
form illustrated in Fig. 8, the five connectors on each | 
side being stowed in such a way that only one is | 
uncovered at any time, the removal of one causing | 
the next to present itself. In this way there is no | 
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FIG. 11—CALTHROP PARACHUTES 


possibility of a passenger connecting himself to the | 
wrong parachute and thus causing the lines to become 
entangled. The lines are held in place by a series of 

breaking pieces, of which the number to be ruptured | 
increases with the length of the lifeline. Thus the | 
resistance imposed by these breaking pieces checks the 
parachutist’s free fall to an extent which ensures that 
the opening pull on the parachute farthest from the 
platform is the same as that on the nearest parachute. 








Institution of Electrical Engineers, | 





THE summer meeting of the Institution of Electrical | 
Engineers at the Western Centre, which lasted from | 
Tuesday evening, the 13th inst., to Friday, the 16th | 
inst., with Cardiff as headquarters, was pronounced | 
by all those who took part in it to be an unqualified | 
success. The first meeting of the kind held since the 
war, its popularity was largely the result of the | 
decision to avoid in the arrangements all formal | 
meetings. Technical matters were thrust somewhat 
in the hackground, so as to give greater opportunities 
for developing the social aspects of the meeting. | 
The attendance, which with the members of the | 
local centre and the ladies of the party numbered | 
about 160, included many of the most prominent 
members of the Institution. In addition to the 
President, Mr. Roger T. Smith, those present included 
Mr. C. H. Wordingham, Mr. L. B. Atkinson, Mr. W. A. 
Chamen (a pioneer of the Western Centre movement), 
Dr. W. H. Eccles, Mr. H. W. Clothier, Mr. W. M. 
Selvey, Mr. F. H. Nalder, Mr. H. Faraday Procter, | 
and Mr. A. Ellis (the present chairman of the Western | 
Centre.) | 








: The proceedings commenced on the Tuesday even- 
ing, when the members from all parts of the country | 


| owners’ Association ; 


were welcomed to Cardiff by the Lord Mayor and Lady 
Mayoress, Mr. and: Mrs. G. F. Forsdike, at a civic 
reception held at the City Hall. The arrangements 
included a number of musical items and a series of 
demonstrations of wireless telephony by the Marconi 
Company. Wednesday proved to be a very busy 
day. In the morning, while the ladies were taken for 
a drive to Chepstow, the gentlemen paid a brief visit 
to the British Mannesmann Tube Works and the 
Alexandra Docks and transporter bridge at Newport. 
At the Mannesmann Works the members were shown 
the manufacture of steel tubes suitable for steam, 
hydraulic or pneumatic purposes by a process of 
drawing and rolling, starting with solid short round 
ingots. Newport is the nearest port to the Glamorgan 
and Monmouthshire collieries, and its docks are 
justly regarded as including some of the finest examples 
of hydraulic coal-shipping machinery in the world. 
With regard to three of the “ fixed ”’ hoists which have 
been completed since the war, two are capable of 


| lifting a wagon to a height of 70ft. above the quay 


and tipping it at that height, while the third can tip 
the wagon at 60ft. The method of working is the 
same as at the other “fixed ’’ hoists in these docks, 
namely, the full wagon is run on to the cradle at the 
quay level and lifted to the required tipping height, 
but on its return it is run on to a high-level road and 


| gravitates to the empty sidings. 


After visiting the docks, the members were received 
at the Town Hall by the Mayor, Mr. Peter Wright, 
who afterwards presided at a luncheon at which the 


| Lord Mayor of Cardiff; Sir John Beynon, the chair- 


man of the Monmouthshire and South Wales Coal- 
Alderman John Moxon, chair- 
man of the Newport Electricity and Tramways 
Committee; and Sir John Curtis, chairman of the 


| Cardiff Electricity Committee, were also present. 


Following the luncheon, the members proceeded to 
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Life Lines to Parachutes 





View Looking Up 


A VICKERS-VIMY MACHINE 
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Caerphilly Castle, where they were officially photo- 
graphed and entertained to tea by Mr. W. A. Chamen, 
on behalf of the South Wales Electrical Power Dis- 
tribution Company. During the return drive Mr. 


Chamen drew the attention of the members to a long 
span on part of the overhead transmission system of 
The span 
occurred across a wide valley and was a third of a 


the South Wales Distribution Company. 


milo in length. Mr. Chamen explained that the con- 


ductors, of phosphor bronze, were transmitting about 
A still more extreme case exists on 


2000 kilowatts. 
the system, where the span is about half a mile. 
No trouble has been experienced in either case. 


and South Wales Cosalowners’ Association. 


included Sir Leonard Llewelyn; Alderman C. H. 


Bird; Dr. R. J. Smith; Mr. A. W. Heard, President 


of the Newport Chamber of Commerce; and Mr. 
P. O. Ward, vice-chairman of the Coalowners’ Asso- 
ciation. 


After such a‘ busy time on the preceeding day, the 


members of the party were scarcely inclined to catch 
the 10.10 a.m. train from Cardiff next morning for 
Bristol. However, the members arrived safely at 
Bristol and were received at the Council House by 
the Lord Mayor, Mr. G. T. Francombe. Lunch 
followed at the Grand Hotel, by invitation of Alder- 
man G. Pearson, chairman of the Bristol Electricity 
Committee. The afternoon was occupied by a charm- 
ing drive in chars-a-banes, 74 the Clifton Suspension 
Bridge, to Cheddar Gorge, with tea at Cheddar. The 
outing was completed «id Weston-super-Mare and 
steamer to Cardiff. The last day of the meeting, 
Friday, was occupied with a trip to Swansea, which 
included an interesting visit to the Swansea docks 
and lunch at Mumbles Pier, by invitation of the Mayor 
of Swansea, Colonel A, Sinclair, a member of the 


In 
the evening Sir John Beynon presided at a dinner 
given at the City Hall, Cardiff, by the Monmouthshire 
In addi- 
tion to those present at the luncheon, the gathering 





Institution. After a drive in the afternoon, the mem- 
bers dispersed to their various destinations with 
pleasant recollections of many newly found friends 
and hospitalities received. 








LLOYD'S REGISTER SHIPBUILDING RETURNS. 


Tur report of Lloyd's Register concerning merchant 
shipbuilding during the past quarter shows that the in- 
dustry in the British Isles is in a flourishing condition ascom.- 
pared with the state of affairsabroad. Complete totals for 
Germany are not yet available, however, and no figures 
are thus given for that country. In the United Kingdom 
there were, at the end of June, 3,578,153 tons of merchant 
tonnage in course of construction, which shows an increase 
of 184,000 tons as compared with March, 1920, and is 
1,054,000 tons more than the work in hand twelve months 
ago. The largest increase has taken place on the Clyde, 
where there are now 1,260,777 tons under construction. 
The total commenced during the quarter amounts to 
588,604 tons, and includes many large vessels. There are 
now being built 223 vessels of 6000 tons and upwards, as 
compared with 210 at the end of March. The vessels of 
10,000 tons and upwards amount to 63. The output 
during the quarter shows an increase of about 69,000 tons, 
as compared with that of the previous quarter. 

The total merchant tonnage under construction abroad 
—4,142,751 tons—is about 405,000 tons lower than the 
total in hand at the end of March, This drop is caused by 
the large decrease of 467,000 tons in the tonnage building 
in the United States. An enormous decrease has taken 
place in the tonnage under construction in the United 
States during the last fifteen months. At the end of March, 
1919, 4,185,523 tons were actually building in that country, 
which total by the end of June, 1920, was practically 
reduced by half, while in the United Kingdom during the 
same period the figures have increased from 2,254,845 tons 
to the present record total of 3,578,153 tons, an increase of 
nearly 60 per cent. The figures for the British Dominions 
are about 35,000 tons, and those for Holland 32,000 tons 
higher than at the endof March, while in Japan there is a 
decrease of 31,000 tons. 

The world’s total of vessels under construction at the 
end of the quarter amounted to 7,720,904 tons, or about 
221,000 tons lower than the figures for March and 328,000 
tons lower than the record figures reached at the end of 
September, 1919. The tonnage of vessels actually build- 
ing under the supervision of the Society's surveyors and 
intended to be classed with Lloyd’s Register amounts to 
4,930,340 tons, viz., 2,797,031 tons in the United King- 
dom and 2,133,309 tons abroad. Compared with the 
amount of work now in hand, the records of June, 1914, are 
interesting, through showing the great expansion in the 
industry which has taken place in the interval. In the 
United Kingdom there were on June 30th, 1914, 1,722,124 
tons under construction, while the amount abroad was 1,440, 
766 tons, making a total of 3,162,890 tons, The proportional 
increases during the six years are thus roughly 2.1 times 
and 2.9 times respectively. It will be noticed that, as 
compared with the present totals, the United Kingdom 
tonnage is 1,856,029 tons higher, the tonnage building 
abroad shows an increase of 2,701,985 tons. The total 
tonnage building under the supervision of Lloyd's Reyister 
has increased by 164 per cent. 











CANADIAN PULP AND PAPER. 


NOTWITHSTANDING her enormous forest resources, the 
urgent need for reforestation in Canada has long been 
realised and provision made to replace as quickly as 
possible the vast quantities of soft timber now going into 
the pulp and paper mills every year. The Canadian 
Commission of Conservation has estimated the total pulp 
wood resources of Canada at 1,033,370,000 cords, of which 
530,000,000 cords are in the eastern provinces. British 
Columbia is credited with 285,000,000 cords, and the 
prairie provinces with 85,000,000. In addition to these 
soft woods, mostly spruce, fir and hemlock, there are 
100,000,000 cords of poplar. In some cases the physical 
conformation of the country makes surveying very 
difficult, and Jast year the novel expedient of mapping and 
surveying by means of aerial photography was tried and 
found very successful. Aeroplanes are also being used 
in the very important work of preventing and controlling 
forest fires. The drain on Canada’s forests will be seen 
from the following table of pulp and paper production in 
1917, in tons:—Pulp: Ground wood, 932,731; soda 
pulp, 4136; sulphite pulp, 374,984; sulphate pulp, 
161,393 tons. Paper: Newsprint, 689,847; book, wood 
fibre basis, 9307; cover, 7141; plate, map, litho, &c., 
10,890 ; cardboard and bristol board, 7845 ; coated paper, 
5544; writing and other fine papers, 7314; manila, 
1304; heavy wrapping, 11,869; straw wrapping, 646 ; 
bogus or wood manila, 6664; kraft, 26,646; all other 
wrapping, 3540; wood pulp board, 51,513; strawboard, 
146; news board, 1578; binders board, 773; tissue 
paper, 1069; toilet paper, 1547; building, roofing and 
sheathing, 8645 tons. 

There are about a hundred paper mills in the Dominion, 
capitalised at something like £50,000,000, employing 
26,000 workpeople, and paying nearly £6,000,000 in wages. 
The waterways and water power of Canada are a dominant 
factor in her paper industry, and it is estimated that there 
are at present 2,500,000 horse-power of water power 
already developed, and of this, 473,000 horse-power is 
used in the paper industry. These powers are in most 
cases very favourably situated in close proximity to the 
pulp wood supplies, so that the same water which floats 
the wood to the mills supplies the motive power for driving 
the mills. There is no need to add that the mills are at 
present absolutely ‘‘ snowed up ”’ with orders, and months 
behind with deliveries. 











To succeed the late Mr. Russell Willmott, as secretary 
to the Isle of Wight Central Railway, the directors have 
promoted the assistant secretary, Mr. W. J. Sawkins, 
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Tue Canals Committee appointed by the Minister of 
Transport is now holdingits inquiry. A meeting for the 
hearing of evidence was held yesterday. Among those 
who have appeared before theCommittee during the past 
few days are Sir Maurice Fitzmaurice, the late chair- 
man of the Canal Control Committee, Mr. Preston, end 
Mr. W. H. Breach, the traffic manager of the Aire and 
Calder Navigation. It is hoped that the report of the 
Committee will be ready at, an early date, as unless the 
canals are taken over by the Ministry of Transport 
they will revert to private control and the guarantee 
will lapse at the end of August. Evidence has been 
tendered as to, the difficult financial! situation which 
would then have to be faced. Meanwhile a claim for 
higher wages has been presented by the unions on 
behalf of canal workers, and the Ministry of Labour 
has been asked to convene a conference of employers 
and union representatives to discuss these claims. 

* * & 


EXPERIMENTS have been in progress during the 
present week in the distribution of news to the Press 
by wireless telephony. The Post Office, the Marconi 
Company, and the Press Association have co-operated 
for the purpose of making a practical test. News has 
been dispatched from the Chelmsford station to news- 
papers in London, Manchester, Newcastle, Belfast, 
and other cities. It is understood that although some 
trouble was experienced in communication with New- 
castle, the experiments have been, on the whole, very 
successful. 

* * * 

INSTRUCTIONS were, it is reported, given on Satur- 
day last by the Government for the demolition of 
National Shipyard No, 2 at Beachley. This was the 
largest of the vards laid out under the Government 
scheme, and a very large sum was expended, but 
although the construction works reached an advanced 
stage it was never possible to Jay down any ships. 
It is reported that the large platers’ shed has been 
already disposed of to the North-Eastern Railway. 
The Ministry of Shipping has this week cancelled the 
lease the department held of works at Portishead. 

* * * 


THE announcement made on Monday last in con- 
nection with the new negotiations for the purchase 
from the Government. of the Chepstow National 
Yard has been received with much interest in ship- 
building circles. 
chasing syndicate demanded the cancellation of the 
original contract owing to the unexpected increase 
in the excess profits duty and a misunderstanding as 
to its application to the Chepstow Yard. It is under- 
stood that the contract is to stand, but that the time 
for completion of purchase has been extended. 

* * * 


Many of our readers are familiar with the drawing 
of the Dudley Castle enyine—the first engine, it is 
believed, erected by Newcomen, 1712. The drawing 
—a reproduction of it appeared in our issue of Novem- 
ber 28th, 1879—is perhaps the most famous amongst 
enginvering engravings, because only two copies were 
known to be in existence, one now at South Kensing- 
ton, one in the William Salt Library at Stafford. By 
a stroke of fortune, another, in admirable condition, 
has been discovered. It was found by Messrs. Hodg- 
son, the book auctioneers, of Chancery-lane, folded 
into a copy of the “ Lexicon Technicum ” that came 
to them amongst a parce! of books. It has the hand- 
written memorandum at the foot of the column of 
description as the other prints have. The book with 
the famous plate was put up for sale on Friday 
afternoon and was bought by Quarritch for £17 5s. 
The engraving may find its way to the British 


Museum. 
* * * 


AN air mail service to Belgium was established on 
July 19th, and is being dispatched daily, except on 
Saturdays. The fees payable are the ordinary foreign 
postage, a special fee of 2d. per ounce, with 6d. for 
express delivery. 

* * * 

A SOMEWHAT pessimistic view of the outlook for 
trado.in Lincoln has been expressed by Sir William 
Tritton, He has given examples to support his 
opinion, one being in the form’ of a letter from the 
Copenhagen agent of his firm to the effect that Foster 
thrashers could not be sold in Denmark owing to the 
prohibitive prices quoted, which are 100 per cent. in 
excess of the quotations of German firms. The cause 
is assigned to the uneconomic rates of wages forced on 
British manufacturers by the trade unions, combined 
with diminished output. Sir William estimates that 
his firm has lost £200,000 or £300,000 worth of foreign 
trade since the Armistice from inability to meet 
competition, 


It will be recalled that the pur-. 








Protests are being made in connection with the 
Ham Common motor factory. In a letter on this 
subject which Mr. J. B. Hilditch has written this 
week, he points out the factory was first foisted on 
this residential area on the plea that it was necessary 
to have aviation works in close proximity to the 
Sopwith factory. Two Government Departments 
are said to have promised that the buildings would 
be removed when the war was over, but the factory, 
covering 7 acres, with 38 acres, of freehold land, has, 
it is asserted, been sold to a Lancashire motor com- 
pany on terms which were the subject of congratula- 
tion at their recent annual meeting. The intontion 
of those whose object was to preserve the amenities 
of Richmond was that the land should be utilised to 
provide two miles of river frontage for public use, 
and prevent the land from being appropriated for 
building purposes. 

ee ae 

A MARBLE Statue to the memory of Wilbur Wright 
was unveiled on July 17th at Le Mans. It was here, 
twelve years ago. that this pioneer aviator accom- 
plished a flight of one mile. The French Air Minister 
performed the ceremony. 

* * * 


In the report issued by the Amalgamated Engineer- 
ing Union for the month of July, Mr. J. T. Brownlie, 
the president, gives a chapter of the history of this 
organisation. He reminds us that in the year 1851 
the skilled engineers’ wages were 25s. a week for sixty 
hours’ work. This compares with an average wage 
to-day of £4 7s., and a working week of forty-seven 
hours. The Union has changed somewhat in character 
during a comparatively recent period, but Mr. 
Brownlie quotes figures to show that the old Union 
during three-quarters of a century distributed in 
benefits £164 millions, out of a total income of £17} 
millions. The new Union, with a membership of 
470,000 and funds of nearly £4,000,000, is claimed to 
be the wealthiest combination of trade unionism in 


the world. 
* * & 


Crarrs in Fuels Technology and Economics have 
now been established at Sheffield University. It was 
announced on Monday last that Dr. R. B. Wheeler 
had been appointed Professor of Fuel Technology. 
He had charge of the experiments on coal dust 
explosions in mines which were carried out at Altofts 
Colliery, under the direction of Sir William Garforth, 
and was afterwards head of the Eskmeals Experi- 
mental Station in Cumberland, under the Home Office. 
Dr. Wheeler has also done much work on the com- 
position of coal, and may be regarded as having a 
national reputation on the subjects with which the 
new department of the University will be mainly 
concerned. Mr. Douglas Knoop has been appointed 
to the Chair of Economics. 

aS) oe 

JAPANESE naval estimates presented to the House 
of Representatives a few days ago provide for the 
construction of four Dreadnoughts, four battle- 
cruisers, twelve cruisers, and auxiliary vessels. In 
presenting the estimates, the Japanese Minister for 
the Navy said that the building capacity of the 
native yards was two capital ships a vear. The naval 
programme was not, he added, directed against any 
potential enemy, but was dictated by the insular 
position of Japan, although the possibility of the 
dispatch of foreign naval strength to the Orient had 


not been disregarded. 
* * * 


Some of the appointments announced by the Council 
of the Swansea University College on Monday last 
are of interest to engineers. Dr. A. C. Edwards is 
leaving Manchester University to become Professor 
of Metallurgy at Swansea ; Mr. Coates, who has been 
Lecturer on Chemistry at Birmingham, is becoming 
Professor of Chemistry; Dr. Evans, Lecturer in 
Physics at Manchester University, is to occupy the 
Chair of Physics; and that in Mathematics is being 
filled by Lieut.-Colonel Richardson, who has been 
Professor of Aeronautical Science at the Royal Air 
Force Cadets College, Cranwell. 

e828 


A STATEMENT found currency on Tuesday that the 
Senate of London University would have before it at 
its meeting on July 22nd of a report from the Sites 
Committee recommending that the Government offer 
of che Bloomsbury site should be accepted. Pressure 
is, it is reported, being placed upon the London 
County Council to make public the report of its valuer 
on the South Kensington and King’s College build- 
ings, and meanwhile the President of the Board of 
Education is demanding a definite reply from the 
Senate of the University. A request has been made 
for additional time to examine the whole project, 





A MUNIFICENT gift by Sir Jesse Boot of a sum of 
£50,000 towards the Nottingham scheme for an Kast 
Midiands University was announcod at the beginning 
of the present week. Concurrently with this donation 
success has, it is stated, attended the efforts to over- 
come the disagreement between Nottingham and 
Leicester on the subject of the drafting of the 
University charter. Jt has heen suggested by Sir 
Jesse Boot that £30,000 of his donation. should be 
given to the building fund and £20,000 reserved to 
endow a Chair of Chemistry in the new University. 
An additional £50,000 has been promised by Sir Jesse 
to the Nottingham Hospital. 

a 5.44 

SPEAKING at a meeting held at Longridge on Satur- 
day last, Sir Herbert Austin said that during the past 
few months there had been signs of a serious set-back 
to our industrial prospects. The anticipated boom 
was not now so certain of arrival, and the hope of 
continued employment was less bright than it was a 
few months ago. Satisfactory industrial conditions 
could not be established without the help of every 
citizen. There must be less grumbling and striking 
if we were to regain our position. 

* * * 

ANOTHER new aeroplane service, an announcement 
of which was made this week, is that which is being 
inaugurated by Messrs. Beardmore’s between London 
and Glasgow. It is intended to carry passengers, 
mails and yoods, and it is understood that the Post 
Office will co-operate by using the service daily for 
mail traffic. The single fare for passengers will, it is 
stated, be about £15. 

+ * * 

It was announced on Wednesday that Mr. Maxwell 
Garnett, whose resignation from the position of 
Principal of the Manchester College of Technology 
was recorded in this Journal last week, has been 
offered and has accepted the appointment of general 
secretary to the League of Nations Union. 

* * * 


AN important meeting of representatives of the 
Engineering Employers’ Federation and the Amaiga- 
mated Engineering and other unions was held in 
London on Tuesday. It was announced that the 
employers had taken up the position that until the 
men’s representatives agreed to the introduction of 
scales of wages based on payment by results they 
would refuse to discuss such questions as standardisa- 
tion of wages and overtime rates. The conference 
was resumed on Wednesday, and was adjourned with- 
out any definite decision being reached. 

* * * 


On Monday last H.M. the King laid the foundation 
stone of the new University College at Swansea. In 
a speech made on this occasion the King referred to 
the ambitions of those associated with the scheme 
to make the College a great school of technology, 
giving special attention to the needs of the metal- 
lurgical industries of the district. On the same day 
the Queen, accompanied by the King, opened a 
small addition to the Swansea dock system, which is 
to be known as the Queen's Dock. Visits were made 
to the works of Messrs. Baldwins and Messrs. Vivian. 

* * * 


At a meeting held at Sandwich on Monday last, 
with Lord Beauchamp, the Lord Warden of the 
Cinque Ports, in the chair, the future of the port of 
Riechborough was under discussion. The Mayor of 
Sandwich referred to arumour that a group of Southern 
railways were about to purchase the »ort. He con- 
tended that whatever might take place the control 
should remain in the hands of the Sandwich Cor- 
poration, who had been the Harbour Commissioners 
sinee the days of King Canute. 

* * * 

THE new airship R80, built at the Vickers esta- 
blishment at Barrow, made a successful maiden flight 
of two hours on Monday last. The vessel, which com- 
bines the results of the experience gained in the design 
and construction of earlier rigid type airships, has 
been constructed for meking long patrol cruises over 
the sea, and special attention has been given to radius 
of action and speed. She is smaller in size than her 
predecessors, the capacity being 1,500,000 cubic feet, 
but with a hull built entirely of duralumin the total 
gross lift is under normal atmospheric conditions 
38.5 tons. The designed speed is 60 miles and full 
speed radius 4000 miles. 

< * * * 

THE new underground cable which is being laid 
for telephonic communication between Leeds and 
London is, it is reported, now in @ forward state. 
The announcement has been received with much 
satisfaction in Leeds. The line will be extended to 
Bradford, Leeds, Wakefield, York, and Harrogate, 
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The Institution of Mechanical 
Engineers. 
No. I. 


THE summer meeting of the Institution of Mech- | 


anical Engineers opened at the Municipal Technical | 


School, Lincoln, on July 20th, and is being continued | 
until to-day, when it ends by a visit to Gainsborough. 
There was not so large an attendance as might have | 
been anticipated, and in point of fact the meeting of | 
the Institution which was held in Lincoln thirty-five | 
years ago compared favourably with the present | 
gathering in this respect, although in the interval the 
membership has increased from about 2000 to over | 
7000. One explanation of the comparatively small 
attendance put forward by the President is the | 
absence of the railway facilities which are usually | 
associated with these meetings, and the transactions | 
of the Institution indicate that in this respect the 1885 | 
meeting was specially favoured. In all other respects 
the meeting has been an unqualified success. 
The lecture theatre of the Municipal Technical | 
School was well filled when a formal welcome was 
accorded to members of the Institution by the Mayor 
of Lincoln. .A reminder was given of the close asso- | 
ciation between the Corporation and the engineering 
industries of the city, many of those associated with | 
the local works, including Mr. Clayton, Mr. Joseph | 
Shuttleworth, Sir William Foster, Mr. Joseph | 
Ruston, and Colonel Ruston having occupied the | 
-mayoral chair, The interest displayed by engineers | 








| 3ft. below the surface. 


| 2ft. to 9ft. in thickness. 


| in a straight line to the Humber. 


Lincoln included Ermine-street, which runs due north 
through the city. A concreted causeway had been 
found in four places at a depth of from 2ft. 6in. to 
The concrete, which varied 
in thickness from 8in, to 5ft., rested on made ground 
At one point this road had 
a piled foundation. Another piece of this road was 
laid bare in the High-street in 1838. At this point it | 
was about 3ft. beneath the street surface, was 10in. 
to 14in. thick, and was superimposed on a layer of 
gravel Gin. thick. Its composition was clean stone, 
rubble, gravel, shells, and ashes run together with 
hot lime as cement or grouting, making a thoroughly | 
compact mass, which was only broken up with diffi- 
culty. This road was carried through the first Roman 
Southgate, the Bail and Newport Arch northwards | 
The road was still 
in use for the first 17 miles of its course out of Lincoln. 
A branch Roman road was carried to the Trent, and 
another important Roman road, which entered the 
city at Bargate—the Fosseway—was in full use 
between Lincoln and Newark. With regard to water- 
ways, the Fossedyke, a canal which joins the Witham 
at Lincoln, to the Trent at Torksey, was almost | 


certainly of Roman origin, and probably the first few | 
miles of the Witham itself east of Lincoln were canalised | 
by the Romans. Other dykes, which were probably | 
constructed to deal with the overflow of the upper | 
Witham, were probably Roman work. None of | 
these dykes, except the Fossedyke, was navigable. 


” 


*“ RECENT EXCAVATOR PRACTICE. 
The first paper to be presented was that by Mr. 


| combination. 


| cutting effort upon the teeth. 


| per hour. 


a. It is fitted with a hinged door similar in principle to 
the bucket of the digger, but arranged so that it can be opened 
at any desired point along the transporter track by means of a 
movable tripping jack. The transporter wagon makes a round 
trip in 25 seconds, which is several seconds quicker than the 
average cycle of operations on the excavator, so as to avoid the 
latter having to wait for the transporter. An endless carrying 
belt is occasionally used in place of the skip, fed from a revolving 


| pan at the foot of the transporter, into which the excavator 


discharges. The advantage of this arrangement is its lighter 
weight compared with the track for the skip on account of the 
distributed load on the belt, as against the concentrated load 
of the skip. Its disadvantages are the great int 
annen--abheley belt renewals—and the fact that the discharge 
takes place at one point—the end of the belt. When the material 
is light and easy to dig the endless bucket type of excavator, 
feeding on to a belt conveyor, may be a very useful and efficient 
One of these machines, the largest of its kind, is 
capable of an output of 80 to 150 cubic yards per hour and was 
designed to remove 50ft. of overburden consisting of sand, peat, 
and gravel. The bucket ladder is approximately 100ft. long and 
the conveyor 130ft. long. 

Labour conditions have so altered within recent years that 
brick manufacturers, quarry owners, and small contractors 
must have something more economical than hand work. A 





e 


| machine which meets their requirements is similar to the larger 


machine previously described, but it only weighs about 16 tons 
net and carries a bucket of § of a cubic yard capacity, with 5 tons 

It will deal with any class of 
material up to fairly stiff clay, in quantities up to 50 cubic yards 
A modification of this machine for loading coke from 
a level coke-oven bench is shown below. ,Instead of being 
fitted with the usual steam navvy bucket it carries a large fork 
4ft. 6in. wide, arranged with tines similar to a hand fork. The 
racking motion for regulating the stroke of the bucket arm is 
also differently arranged, as the length or working radius of the 
arm is fixed and the suspension point is racked in or out hori- 
zontally. This enables the fork to be thrust along the bench 
underneath the coke so as to avoid breaking it. Two independent 
wire ropes pass over the jib head ; one of them is connected with 


| the hoisting drum, the other coils and uncoils on a free drum, 


and is used for holding up the fork independently of the main 
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CONTROLLED DISCHARGE NAVVY BUCKET AND COKE LOADING EXCAVATOR 


in municipal affairs had, said the Mayor, proved of | 
great mutual advantage. The fame of Lincoln rested | 
both on its antiquities and the range of manufactures | 
designed to meet modern needs. The products of 
Lincoln workshops in the form of agricultural, planta- 
tion and mining machinery were to be found in all 
parts of the world. 

The President briefly acknowledged the welcome 
given by the Mayor on behalf of the city. It was | 
appropriate, he said, that the first summer meeting 
since the termination of hostilities should be held in | 
Lincoln, as the manufacturers of the city had been | 
among the foremost in producing munitions of war. | 


** RoMAN LINCOLN.” | 


A lecture on ‘‘ Roman Lincoln’ was given by 
Lieut.-Colonel E. Mansel Sympson. The lecturer 
dealt mainly with the antiquarian aspects of the city, 
but in the concluding part of the address a brief 
account was given of what may be regarded as the 
engineering works of the Roman era. It was pointed 
out that some of the numerous wells in the upper city 
at Eastgate and the Exchequergate, which were in 
use up to quite recent times, probably owed their 
origin to the Romans. An aqueduct was certainly 
due to them. The water was conveyed in pipes of 
about Ift. 10in. long, having no insertion, but joined 
together by an outer ring of strong cement. The line 
of pipes led to a large brick well 18ft. in diameter, 
said the lecturer, called the Blind Well. Traces also 
remained of Roman drainage works. A _ well-con- 
structed sewer, about 4ft. high and about 10ft. below 
surface, ran along the whole length of the Bail and | 


Steep Hill, and had smaller sewers leading into it from 





| been now displaced to a large extent by the full circle machine, 


| yard capacity ; if 12 tons, then the bucket should hold from 


F. H. Livens and Mr. W. Barnes on “ Recent Exca- 
vator Practice,” of which the following is an abstract. 


Much progress has been made with the steam excavator, 
commonly known as the steam navvy, since the last meeting of 
this Institution at Lincoln in 1885, when a paper was read on | 
‘‘The Dunbar and Ruston Steam Navvy.” It is the purpose of 
this paper to illustrate and describe some of the most interesting 
machines introduced within the last eight or ten years. The 
original steam navvy, which was capable of swinging or slewing 
its excavating gear through a little more than half a circle, has 


commonly known as the steam crane navvy, and developments 
of this latter type are what the quarry owner and general user 
find so useful for their work. The output depends also upon the 
size of the bucket, which again is governed by the nature of the 
material to be excavated ; thus a machine having 6 tons cutting 
effort is most efficient when fitted with a bucket of } to 1 cubic 


1} to 2 cubic yards; and if 20 tons, from 24 to 34 cubic yards, 
to give approximate examples. A machine of the type and size 
in most general use weighs 55 tons net or 62 tons in working 
order. With a jib 3lft. long it has sufficient stability for 20 tons 
cutting effort on the bucket teeth, or, if used as a crane, it will 
lift a load of 20 tons. It is supplied with a bucket of 2} or 3} cubic 
yards capacity, and the cycle of operations takes from 25 to 
35 seconds. The machine is-capable of dealing with from 
120 to 150 cubic yards of ordinary soil or 60 to 80 cubic yards 
of loose limestone per hour. 

An interesting modification of this machine is a combined 
steam navvy and grab built to work in an ironstone quarry from 
which the amount of ironstone required was only sufficient to 
keep a steam navvy employed rather less than half its time. 
Overlaying the ironstone was about 8ft. of material which had 
to be taken off before the ironstone could be excavated. The 
jib of the steam navvy was therefore extended and fitted with 
a grab to enable it not only to have moe reach to lay bare 
a sufficient quantity of ironstone, but to discharge the overburden 
on to the ground from which the ironstone had been removed. 
An alternative to the long jib crane navvy for removing and 
dumping quarry overburden direct is an excavator with a normal 
length of jib, working in conjunction with a transporter, for 
taking away the excavated material and dumping it. The skip | 





rope, when it is required to discharge the coke from the fork. 
The free drum is rotated in one direction by the lowering of the 
fork, and in the reverse way by a falling weight in order to keep 
the rope taut. To discharge the coke from the fork the brake on 
the free drum is applied and the main brake released. This 


| allows the fork to tilt downwards and to discharge its contents. 


A navvy which has 30 tons cutting effort on the teeth and 
weighs 120 tons net can excavate a face of 27ft. in depth, composed 


| of very thick beds of ironstone, some being over 3ft. thick, which 


necessitate the use of explosives to loosen them. Three sets of 
double-cylinder engines are fitted; the largest has cylinders 
10in. by 14in., and is used for hoisting, whilst two sets have Qin. 
by 9in. cylinders. The bucket has a capacity of 4 cubic yards, 
and is fitted with a controlled door by means of which the rate 
of discharge can be regulated. This control is effected by two 
sets of wire ropes—shown above—passing over the jib head, one, 
set A, for use in hoisting or digging, the other, set B, for holding 


| up the bucket in a similar manner to that described for the coke 


loader. 

The single bucket excavators previously described have three 
characteristics, they excavate above the level on which they 
stand, they dig away from the machine, and they advance into 
the excavation as it proceeds. The drag line works in an exactly 
opposite manner, as it excavates below the level on which it 
stands, it excavates towards itself, and travels backwards when 
it has excavated all the material within reach. It is very useful 
for drainage work and for situations where the ground is too wet 
for a machine to stand in the bottom. In construction it is 
similar in many respects to a crane navvy ; in fact, the latter 
may be so designed that by adding an additional drum to the 
hoisting engines and fitting up a longer jib and special bucket 
the machine can be converted into a dragline. The hoisting 
engine is fitted with two drums ; one is for digging, the other for 
lifting the bucket out of the exeavation, regulating the depth of 
cut, and allowing the bucket to swing back for discharging and 
for another cut. The digging _ passes out at the front of the 
machine close to the foot of the jib, and is connected to the bucket 
bale. The jib is of the lattice pattern, much lighter in construc- 
tion than that of a crane navvy, and can be made much longer. 
The speed of operation is approximately equal to that of a crane 
navvy of the same weight, the size of bucket in proportion to the 
cutting pressure also being similar. 

The paper concludes with a table giving details of the working 


the side streets. The Roman roads in the vicinity of | is about 25 per cent. larger than the excavator bucket to avoid ' capacities of the machines described. 
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The interest attaching to the reading of this con- 
tribution was much enhanced by the fine series of 
lantern and cinema views of the machines, some of 
which were shown in operation during the visit made 
yesterday—Thursday—to the Frodingham Ironstone 
Mines at Scunthorpe. The slides included the 
original steam navvy now displaced by the full circle 
machine known as the crane navvy, which is capable 
of dealing with 120 to 150 cubic yards of ordinary 
soi] or light clay or 60 to 100 tons of ironstone per 
hour. The advantage of the extended jib, enabling 
the machine to deal with 40ft. of cover, was admirably 
illustreted. Tho machine was shown working in 
conjunction with a skip transporter making a dump 
of the excavated material. Sometimes as the views 
indicated, an endless carrying belt is used in place of 
the skip, and has an advantage as regards lightness, 
but the belts are costly to renew and the point of dis- 
charge cannot be varied as in tho case of the skip 
transporter. In yet another type which was shown by 
the cinematograph in action the lengths of the jib and 
bucket arm are extended to give the bucket sufficient 
reach to dump directly on to the spoil bank, Another 
picture showed a combined navvy and grab, and a 
further type illustrated was a combined steam navvy 
and skip transporter, the contents of the bucket being 
discharged down a chute fitted between the sides of 
the jib into a skip standing at the foot. An endless 
bucket type, also shown on the screen, which is used 
for dealing with light material, is electrically driven. 
It measures with the belt 200ft. in length. A small 
machine shown is capable of excavating sufficient 
clay to manufacture 100,000 bricks per day. The pic- 
tures of the large crane navvy of about 120 tons net 
weight with 30 tons cutting effort on the teeth and a 
bucket capacity of 4 cubic yards were of much interest. 
This machine has loaded 400 tons of ironstone per 
hour. The dragline machine used in drainage work 
or for situations in which the ground is too wet for 
a machine to stand in the bottom, was also shown on 
the screen. The cinematograph films not only 
demonstrated how the machines dealt with heavy 
material, but the ease and rapidity with which they 
can be handled. It is hoped to have these films shown 
on the occasion of the Institution conversazione in 
London. 

Mr. L. A. Legros congratulated the authors on the 
successful employment they had made of the cine- 
matograph. He had been much impressed with the 
diversity of the material handled, and would like to 
know if it had to be broken down by blasting before 
the navvy was set to work. It occurred to him that 
the excavators could be successfully used for drainage 
work or for excavating for railways, and if that were 
so it might open up an important branch of foreign 
trade and recompense Lincoln for the failure of 
Kastern Europe to place the orders which formerly 
came to the city. 

Mr. R. E. Westwood said that as a large user of the 
machines described in the paper he could confirm the 
figures given by the authors. The enormous progress 
made in the design and construction of these machines 
could hardly be realised except by those who had to 
handle them. To Messrs. Ruston and Hornsby per- 
haps more than any other firm were due the thanks 
of civil engineers who had to deal with large masses of 
material. It was satisfactory to know that the 
demand upon the manufacturers of these machines 
was beyond their capacity of supply. They would 
not, of course, rest satisfied with the existing machines, 
great as was the improvement shown on older types. 
One point to which he would direct attention was the 
trouble experienced in blast-furnace work with the 
large lumps of ironstone delivered by the big machine. 
He hoped that a method by which these large pieces 
might be broken down would be discovered, although, 
of course, too much small would also be a disadvan- 
tage. Another question was that of increasing the 
depth of surface over the mineral which could be 
removed, so that it would not be necessary to have 
recourse to mining operations. A few years ago 30ft. 
was about the limit ; it was now higher, 40ft. and over, 
but he believed that with a little assistance from the 
mechanical engineer it should be possible to remove 
100ft. of cover before going underground. ‘Trans- 
portation must also be improved. The machine 
shown on the screen working in conjunction with the 
steam navvy was a step in the right direction. To-day 
the material could be transported 135ft., but it was 
obvious that if this could be increased to 200ft. or 
300ft. it would be possible to increase the depth of 
overburden in proportion. He hoped that careful 
consideration would be given to this problem. It 
was one the American engineer had refused to face, 
preferring to rely on the use of wagons, which was a 
costly method. Explosives were employed in nearly 
every instance to prepare the material for the digger. 

Mr. F. H. Livens, in reply to the discussion, said 
the use of explosives to prepare the ground was usual 
in Lincolnshire, but not in all districts. With regard 
to the limit of surface working and the means by 
which it could be extended, Mr. Westwood had raised 
a very big problem, because as the size of the machine 
was increased the cost of the track went up in pro- 
portion and might cut very heavily into the economies 
associated with the larger and heavier machine. In 
the case of delivery to wagons a great deal depended 
on the efficiency of the wagon service, which had to 
bo well organised if time was not to be wasted. In 


reply to Mr. Legros, his firm had supplied machines 





for trench work in connection with waterworks con- 
struction at Montevideo. Some.22 to 23 miles of 
trench had been dug. 

Mr. William Barnes referred to the question of 
large pieces of ironstone, and said he hoped the time 
was comipg when large crushers would be employed 
in conjunction with the steam navvy,so that the stone 
would be reduced to the proper proportions for the 
blast-furnace. It was recognised that this procedure 
would lead to economy in working. With regard to 
the size of the machines, they were still being made 
Jarger, but it might become a question whether any 
further increase would be justified. 


“*Roap TRANSPORT BY STEAM VEHICLES.” 
The paper on “ Road ‘Transport by Steam 
Vehicles ’’ was then presented hy Mr. P. W. Robson. 
The following is an abstract :— 


The object of this paper is to emphasise the usefulness of the 
steam motor wagon as the most economical and reliable form of 
road transport. In making this statement, however, the claims 
of the petrol and the electric vehicle respectively are not over- 
looked. Each has its sphere of advantageous application. 

For transporting a maximum tonnage over a maximum dis- 
tance in a minimum time at minimum cost the steam wagon 
takes an easy lead over its rivals. For maximum mobility with 
lighter loads and for special suitability for intermittent work the 
petrol vehicle has undisputed claims, though its working costs 
are necessarily higher thun in the case of the steam wagon. 
The electric vehicle will be applied increasingly for town work 
and for short distance haulage. 

Having made the statement that steam haulage is the most 
economical form of road transport, it is necessary to give facts 
which will support it adequately. With this object, the author 
recently caused careful investigation to be made by a trained 
staff into actual running costs of various types of steam and 
petrol motor wagons operating in the service of road transport 
firms and private users. Figures have been analysed which repre- 
sent in the aggregate 15,000,000 ton-miles hauled. The capacities 
of the vehicles examined vary between 3 and 6 tons, and to 
obtain an accurate comparison each performance has been 
adjusted to give the cost of hauling 5 tons over one mile. 

The investigation covered the performance of one hundred 
steam vehicles by five different makers of note, and also one 
hundred petrol vehicles by nine leading makers. The costs 
taken into consideration included all overhead charges, depre- 
ciation, interest, fuel, wages, repairs, &c., and were obtained 
from actual wagons on every-day commercial work, and were 
not makers’ tests. To avoid any suggestion of preferential 
treatment for steam wagons the depreciation of both petrol and 
steam vehicles was taken equally on the basis of 12} per cent., 
although it may be fairly claimed that the depreciation of the 
latter is very much less than the former. The result of this 
investigation, which it is believed to be unique in its scope, is as 
follows :— 

Cost of Hauling 5 Tons Over One Mile. 


a. d. 
Stead Waa 6S ae as oe BBG 
Petrol vehicles .. .. se 3-25 


Annual saving over 15,000 miles by use of steam against 
petrol vehicles, £1000 per vehic'e. 
These figures represent the actual total cost and include :— 


fnteresi 5 {00 se (se *F 
Depreciation .. .. .. f 
Repairs and spares 
Fuel Selig gh | Taken from actual records for 
Oil jot eee a tee aa each vehicle. 

Wages ox Sate | 

Tires 

Insurance oe eee, 
Garage accommodation. {| 


Three hundred miles per week or 15,000 miles per annum is 
taken as a reasonable periormance for a commercial vehicle in 
an organised service run for profit. 

Several interesting and significant facts became apparent 
during the investigation. It was found, for instance, that whilst 
the average performance of each type of steam wagon gave 
steadily consistent figures, those in connection with petrol lorries 
varied very widely, and it would seem in consequence that they 
are more sensitive to varying factors in running conditions and 
also in the state of their repair and general adjustment. 

In the case of petrol vehicles, experienced large users were 
found to be convinced that the costs of upkeep and repairs in 
the 30 cwt. to 2-ton types were almost as heavy as in the 3-ton 
to 4-ton lorries, and hence, when a reasonably full mileage per 
annum has to be traversed, the saving in the use of steam wagons, 
when all costs are taken into careful consideration, is even more 
marked on the lighter loads. 

Steam wagons are normally of from 5 to 6 tons capacity, a 
3-ton type being also employed to a lesser degree. The standard 
5 to 6-ton type regularly carries its full load, and when the local 
authorities allow increased axle loads, they are loaded up to 
8 and 10 tons. In addition, they often haul a trailer loaded 
with 3 to 4 tons, so that on long journeys wagon and trailer 
regularly transport from 8 to 10 tons per journey with two men. 
This performance as a regular commercial proposition is alto- 
gether beyond the scope of standard petrol motors. The ability 
of the steam wagon to transport these heavy loads successfully 
gives it a great advantage on a regular service where a large 
tonnage has to be moved. 

If the permanent functions of road transport come to be 
regarded by those in authority on the lines suggested in the 
opening section of this paper, the evolution of motor vehicles 
up to 10 tons carrying capacity may be expected, and these will 
most certainly be steamers. At the other end of the scale 
investigations have brought one to the conclusion that there is a 
wide field for a light mobile steamer of 3 tons capacity. It is 
therefore at the upper and lower limits of carrying capacity 
that there seems to be the most room for new ideas both on design 
and manufacture. Existing designs of 5 to 6-ton vehicles, both 
overtype and undertype, by leading makers may be considered 
to be fairly well stabilised for some years to come, although 
further attention may well be given to methods of conserving 
lubricating oil. 

As the large savings which are possible through the use of 
steam wagons become more generally known there will be an 
increasing tendency on the part of transport users to apply them ; 
everything that can be done to reduce the consumption of costly 
imported fuel, such as petrol, is worthy of the skill and applica- 
tion of British engineers. 

Mr. W. T. Bell opened the discussion. He desired 
to thank the author for the case he had mede out for 
the steam wegon. The figures submitted, would, he 
believed, require a great deal of evidence to refute 
them. It was of much interest to learn that Clayton 
and Shuttleworth had taken up the manufacture of 
the undertype wagon after so long an experience 
of the overtype, which, in his opinion, held the balance 
of advantage. It was the case perhaps that in most 
makes of the overtype wagon it was difficult to obtain 
legal axle weights and still carry 5-ton loads. He 


On a common basis per vehicle. 
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noticed that it was proposed to use piston valves for 
the undertype engines, and hoped they would prove 
successful ; but he would point out that in the Sentinel 
wagon, in which piston valves were originally adopted, 
the makers had reverted to the poppet type. 

Sir Henry Fowler, who mentioned the fact that he 
had acted as observer on the first steam-driven lorry 
which went out on trial in England, said that some 
Lincoln-built steam vehicles had been in tho service 
of the company with which he was associated for 
sixteen or seventeen years and had given satisfaction. 
The fire risk had not been touched on in the paper, but 
it had in some cases militated against the use of the 
steam wagon. He had also been much interested 
in some electrical vehicles employed by railway com- 
panies. These vehicles had been found extremely 
useful for town delivery. His company might have 
had a fortunate experience, but the fact was that they 
had only just broken up petrel vehicles purchased in 
the year 1903, which had been in continuous service 
since that time, often working from twenty to twenty- 
four hours a day. The question of mechanical trans- 
port on roads was closely bound up with road improve- 
ment schemes. At the present time the roads were 
in @ disgraceful condition and could not meet the 
requirements of the road transport era predicted in 
the paper. 

Mr. Thomas Clarkson said it must be admitted that 
the development of road transport was the outcome 
of the improvement of the internal combustion motor 
Steam engineers must recognise the excellent work 
done in that field. The mechanical problems of clutch, 
gear-box, and live axle had been attacked with great 
success, and the engine and its accessories had been 
brought to a high degree of efficiency. In considering 
the further application of steam to road transport, 
Mr. Robson was undoubtedly correct in saying that 
the 10-ton motor vehicle of the future would be pro- 
pelled by a steam engine. His point was that the 
lighter type of vehicle might also be propelled by 
steam. It would be necessary, however, to develop 
anew type. The trouble with the petrol vehicle was 
that it had multiplied in numbers so rapidly that a 
fuel shortage was in sight. It was probable that by 
the end of the prosent year the price of petrol might 
be from 5s. to 6s. per gallon, which meant that the 
3-ton lorry would cost 10d. per mile for fuel alone. 
This threat opened up an opportunity to the steam 
engineer, who would use fuel made in Great Britain. 
Power alcohol would doubtlessly be provided in 
sufficient quantities in time, but meanwhile it was 
necessary to carry on,and there were ample supplies 
of fuel from home sources available for the road vehicle 
run on steam. Creosote cculd be obtained at 1s. per 
gallon and would give 4 miles to the gallon with a 
3-ton lorry. Recourse could also be had to solid 
fuel. Gas coke or hard furnace coke could be used, 
but the latter, broken down to the right size, was to be 
preferred. The consumption of this fuel was 6 lb. 
per mile with a 3-ton load, and at £2 per ton that repre- 
sented 14d. per mile for fuel. There was nothing 
to-day which came anywhere near it for economy, 
and this aspect of the road transport question was 
well worthy of the attention of British engineers. 
They could take the gift made by the petrol engineer, 
but must design the vehicle to use a cheaper fuel than 
petrol. The road transport question to-day was 
mainly a fuel problem. 

Mr. Legros insisted that the road and the vehicle 
must be considered together. They were one unit for 
transport purposes, as intimately associated as the 
railway track and the railway train or the barge and 
the canal. Unfortunately, at the present time the 
roads had been placed under what might be regarded 
as railway management, which was almost equivalent 
to having had the railways placed under the control 
of the canals at the time when they were in their 
early stages of development. He was glad to note that 
the tire question was receiving the attention of road 
engineers, and had heard with much satisfaction the 
statement thai a majority of steam wagons were now 
being fitted with rubber tires. This practice would 
have a great effect on the life of the roads, more par- 
ticularly if they were put into a condition of being 
dustless and impenetrable by water. He did not 
concur in the comparison made of the steam and 
petrol vehicles. Tho steam road vehicle was not new ; 
attempts had been made to introduce it in the early 
‘fifties and in the ‘sixties, but it was only in the 
‘nineties that success was achieved. The petrol- 
driven commercial road motor was comparatively 
new and should be allowed time to develop. 

Dr. H. S. Hele-Shaw said he had always believed 
in the future of the heavy road as opposed to the light 
road motor. The heavy transport question was the 
real problem to-day, and it was, as Mr. Clarkson had 
said, closely bound up with the fuel question. America 
would be forced in the near future to import liquid 
fuel. When a committee of the Motor Union investi- 
gated the subject a few years ago, figures were got out 
which clearly predicted what was now happening in 
connection with supplies of liquid fuel. This source of 
energy would be exhausted long in advance of coal. 
Mr. Clarkson at least had never wavered from his 
faith in steam, but had persisted under circumstances 
which would have daunted most men. In his opinion 
steam was going to be the salvation of road motor 
transport. 

Captain G. H. Savage referred to satisfactory trials 
which had been made with a vehicle driven by 








84 





THE ENGINEER 


Juty 28, 1920 








suction gas plant burning coke or anthracite. The 
economy realised was as great as with the steam 
wagon. 

Mr. Robson, in a brief reply to the discussion, said 
his chief object in putting forward the paper arose from 
the realisation on the part of many road engineers that 
the supplies of petrol were in jeopardy, and that a 
greater use of road transport was essential to meet the 
requirements of the time. His point was that although 
supplies of liquid fuel might fail in the near future, 
road transport was not in danger. It was only neces- 
sary to use home fuel to assure that road transport 
services should be cheaper and more efficient than was 
the case at present. On the question of the overtype 
and undertype wagons, he believed the undertype 
would be used increasingly for long-distance runs. 
Provided that roads were fairly good and gradients 
not too severe, this type would show advantages over 
the overtype wagon. Both types would, however, 
have a very wide field of application. With regard to 
lighter vehicles, the solution might possibly be found 
on the lines suggested by Mr. Clarkson. The road 
question was undoubtedly important, but he had come 
to the conclusion that it was secondary to some other 
considerations, notably the demand made for the 
further shortening of working hours. This demand, 
in conjunction with the general slackening of effort, 
had brought about the biggest revolution they had 
yet been called upon to meet. One partial remedy 
was the greater use of mechanical road transport to 
save time,and the roads would have to be made fit 
for the purpose. . 

A cordial vote of sinitie having been accorded to 
the suthors of papers, the meeting adjourned until the 
following day. 

The afternoon programme of visits to works 
included an inspection of the Stamp End and Titanic 
Works and tho Clayton Forge and Abbey Works of 
Messrs. Clayton and Shuttleworth, and the works of 
Messrs. Robey and Co. Both visits were largely 
attended, and the opportunity of seeing these shops, 
as well as those of Messrs. Ruston ard Hornsby and 
Messrs. William Foster and Co. on the following day, 
enabled the wide range of Lincoln manufactures to be 
appreciated. This range now includes, in addition to 
the older branch of agricultural machinery, road 
motors, traction engines, locomotive and other types 
of boilers and superheaters, compound steam wagons, 
steam engines, winding engines, air compressors, 
high-speed engines for electric generating service, 
oil locomotives, centrifugal pumps, gas engines and 
producers, exhaust heat boilers, and excavating plant. 
Mass production methods have been introduced’ in 
several cases for the building of motor cars and steam 
wagons. 

On Tuesday evening the Institution dinner was held 
under the chairmanship of the President at the County 
Assembly Rooms, Lincoln. 

There was a large attendance. The toast list 
included “The Trade and City of Lincoln,’’ which 
was proposed by Mr. W. H. Patchell in a witty ead 
reminiscent speech, he having served his apprentice- 
ship at Robey’s. This toast was acknowledged by 
the Mayor of Lincoln. The toast of ‘‘ The Institmion 
of Mechanical Engineers ”’ was entrusted to Mr. P. W. 
Robson, who in a reasoned speech pleaded for the 
recognition by the Institution end by engineers 
generally of the greater responsibilites now resting 
upon the profession and the associated industries in 
the task of moulding the world to the new conditions 
which have been ushered in as a legacy of the war. 
If it had been an engineers’ war, said Mr. Robson, so 
also were the peace problems to @ great extent those 
which could be solved by the engineer. The President 
made an appropriate response to a speech couched in 
@ far more serious vein than is usual in after-dinner 
oratory. Dr. Hele-Shaw was very happy in the 
speech with which he proposed the toast of ‘‘ The 
Reception Committee,” and he, like Mr. Patchell, 
drew on old memories of Lincoln which were not 
entirely of a technical character. Colonel Ruston 
acknowledged this toast and asked that fuller recog- 
nition should be given to the diversity of products 
from Lincoln engineering establishments. The extra 
toast of ‘‘ The Ladies,’ proposed. by the President, 
gave him an opportunity of referring to the possibility 
of ladies who can pass the critical ordeal required by 
the rules of the Institution becoming members. Sir 
Wiliam Tritton, who acknowledged the compliment 
paid to the ladies in a few neatly phrased words, 
expressed the qpinion that women had shown their 
capacity to qualify.for membership. The dinner was 
a very successful function, and the speeches reached a 
far higher level of interest than it is to be feared is 
customary on these occasions. 








NEARLY all the large railway systems of the United 
States are planning the establishment of agencies in the 
principal cities of Europe. Traffic is not the only idea in 
establishing these agencies, immigration being one of the 
major reasons. The railway companies believe that in a 
short time there will be a big immigration from Europe 
and the companies reaching the far West and South-west, 
with great tracts of undeveloped lands along their lines, 
will make systematic efforts to induce the better class of 
agriculturists from the European continent to settle on 
these lands. The lands in question are not owned by the 
railways, but the carriers desire their development because 
it would mean increased traffic. 





Letters to the Editor. 


( We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





REGISTRATION OF ENGINEERS AND FEDERATION 
OF ENGINEERING INSTITUTIONS. 


Sir,—-Now that the Institution of Civil Engineers has accepted 
the principle of registration as the proper, if not the only, 
means of securing general compliance with a standard of quali- 
fications adequate to safeguard the interests of the public on 
the one hand, and to maintain the prestige of the profession on 
the other, it seems to me that a golden opportunity offers for 
an effective co-ordination of the work now being carried on by a 
large number of engineering institutions. At the moment each 
of these bodies is struggling to secure for its members special 
advantages which may not only justify the payment of the 
annual subscription but also attract new members, and the 
resulting disadvantages are sufficiently obvious to require no 
elaborate statement. Briefly, however, they include the 
following :—(a) Multiplication of subscriptions, (b) overlapping 
in subjects discussed, and (c) distribution of literary matter, 
models, specimens and other data required by engineers from 
time to time among a vast number of centres, located without 
any consideration of general accessibility. 

The difficulty of geographical distribution is being partly 
met by the formation of *‘ local branches ” in various provincial 
towns, but the attempt of the London institutions to establish 
local branches in the Colonies has been finally checked by the 
establishment of independent institutions in India, Canada and 
Australia, representing all branches of the profession, and each 
providing schemes of registration which ensure to the members 
not only public recognition, but security against unfair com- 
petition by unqaulified men. 

These facts will suffice to emphasise the feeling, which has 
been growing rapidly in recent years, and especially during 
and since the war, that something should be done to co-ordinate 
the labours of English engineers practising at home, but the 
difficulties which have arisen in connection with the Civil 
Engineers (Registration) Bill, promoted this session, but defi- 
nitely held over for the present, have clearly revealed the impos- 
sibility of attaining the object in view so long as the initiative 
is retained in the hands of one institution. We all recognise 
the seniority and prestige of the Institution of Civil Engineers, 
but unfortunately we do not quite understand what is meant 
by the term “civil engineer. Moreover, we all (or nearly all) 
belong to some other (sectional) institution or society which 
specialises in the particular branch we are engaged in, and 
whatever value may attach to our Inst. C.E. certificate, we still 
prize our certificates proving us to be specialists in our own branch 
quite as highly. Registration under the Civil Engineers scheme 
would, therefore, give us little more prestige than we gain from 
our present certificates as ‘‘ members ” or “‘ associate members,”’ 
and the only advantage left would be the elimination of the 
unqualified competitor. It is, however, not certain that 
we should even secure this, as anyone could practise as 
an electrical, gas, water or sanitary engineer so long as he 
did not call himself a civil engineer as well. 

It is, no doubt, under consideration to provide some means of 
recognising the specialist in the registration scheme, but unfor- 
tunately we have another large and influential institution whose 
title is almost as vague and ill-defined as that of the senior 
institution, namely, the Institution of Mechanical Engineers. 
Moreover, the interests of these two institutions are so similar 
that their very existence side by side entails an element of 
competition and rivalry which the best intentions of their 
respective councils cannot entirely eliminate or overcome. As 
regards registration, their claims to dominate the situation are 
nearly equal, and many, no doubt, would, on personal grounds, 
prefer to trust their fate to the “‘ Mechanicals ”’ rather than to 
the “Civils.” We should, I think, most of us agree in attri- 
buting this feeling to the fact that the junior institution is more 
“human ” than the senior, and possibly in many cases, the 
term ‘‘ up-to-date *’ would be accepted as nearer the truth than 
the term “ human.” 

Assuming, however, that the two senior institutions can find 
some means of acting together in this important matter, we shall 
be in a position to consider “ registration of engineers ” on broad, 
comprehensive lines, and then we can face the problem involved 
by the claims of the admittedly sectional institutions. With this 
in view, it is worth while to realise their specific functions more 
clearly than has been generally done. For many years past the 
Society of Engineers, which was established in the year 1854, and 
therefore follows the Institution of Mechanical Engineers as 
regards seniority, has been working in the direction of registra- 
tion for all classes of engineers, but owing to its relatively small 
membership and the want of sufficiently prominent « per- 
sonalities,” its labours have been unfruitful. Meantime it has, 
by a praiseworthy act of self-abnegation, induced the Institution 
of Municipal and County Engineers and the Institution of Water 
Engineers to initiate schemes for testing and vouching for the 
qualifications of their members. 

To this extent, at least, we have the materials at hand for 
framing a comprehensive scheme of registration. The two 
leading institutions should, undoubtedly, together form the 
permanent nucleus of the governing body, and become the 
registering council or authority, but their certificates of com- 
petency should be restricted to (a) general engineering know- 
ledge and (5) special experience in branches not at present repre- 
sented by any sectional institution. In the case of certificates 
for general engineering knowledge only, registration should not 
be conceded except in a separate class, and the registration cer- 
tificate should be clearly differentiated, but it would be certainly 
preferable that registration should be restricted to those obtain- 
ing certificate (b), and then the nature of the experience obtained 
should be stated quite specifically. In all cases where the can- 
didates had qualified in some branch represented by an existing 
institution, the scheme could provide for registration being 
granted to anyone holding a certificate issued by the sectional 
institution in question, subject only to the examination or other 
test on the strength of which the certificate was granted being 
approved by the governing body. To secure the necessary super- 
vision and control, it might easily be arranged that the governing 
body should have power to nominate representatives on the 
sectional board of examiners in each case. 

Registration certificates would then be issued to all classes 
of engineers with the particular section or sections in which 
qualifying certificates had been obtained stated as a supple- 
mentary classifying title. The mention of two or even three 
sections on the certificate would be no serious difficulty. Need- 
less to say, the vague terms “ civil engineer ” and «‘ mechanical 








i ” would disappear into the « limbo ” of a forgotten past. 
‘Bo much for registration ; but I would point out, with all the 
emphasis at my command, that in g such a sch as 
this, the foundation would be laid for a comprehensive co-ordina- 
tion of the whole profession, the superstructure of which would 
be comparatively easy of design and erection owing to its 
ifest advant I t enlarge upon this without unduly 
encroaching upon. your space, but it will suffice to indicate 
summarily some of the possibilities :— 

1. A central building with a central engineering library (both 
lending and reference) in Westminster. 

2. Provincial engineering centres in the chief cities outside 
London with smaller libraries (for reference only). 
® 3. Engineering clubs attached to the building in each case, 
with social functions arranged from time to time. 

4, Central meeting halls available for all sections, and possibly 
sectional headquarters (secretariat) in the same block. 

5. Sectional employment bureaux, with sections for juniors or 
assistant having only general experience. 

These are, however, but feeble illustrations of the advantages 
of co-ordination among professional engineers, and I venture to 
hope that some of our leading men will seize this opportunity 
of initiating a movement worthy of our prestige, our ability, and 
our destiny. 
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Percy GRIFFITH, 
M. Inst. C.E., M.I. Mech. E., F.G.S., F.R. San, L., 
late Secretary Institute of Water Engineers. 
Westminster, S.W., July 19th. 


FINSBURY TECHNICAL COLLEGE: 


Sir,—The majority of those interested in engineering will have 
heard of the decision of the Council of the City and Guilds of 
London Institute, as announced in the Daily Telegraph of July 
10th, to close the Finsbury Technical College in July, 1921. 

The curriculum of the College differs essentially from that 
of any polytechnic or university ; the_standard is as high, but 
the training is practical and scientific, not academic. Many 
former students of ‘“ Finsbury’”’ have attained world-wide 
reputation, as a glance through the list of past students will show. 
During the war, “ Finsbury” carried on in spite of all difti- 
culties. Now, when there is an unprecedented number of 
applications from intending students, when every college is 
taxed to the limit of its capacity for accommodation, ‘ Fins- 
bury ”’ is to be closed. 

On behalf of the Council of the City and Guilds of London 
Institute, it is urged that since the Northampton Polyteehnic 
Institute is established within a mile of Finsbury, the latter is 
no longer required. There are two replies to this statement :— 
(1) The training at Finsbury is essentially different from that of 
the Northampton Polytechnic ; (2) there is already a waiting 
list for each institution. 

Under the late Silvanus P. Thompson, “ Finsbury ” attained, 
largely through his unremitting efforts, a position second to that 
of no other technical institute. That the College should be closed 
so soon after his death is surely & deplorable event, and a slight 
upon the memory of so great a scientist. Surely all who have 
known “Finsbury” in its great past will unite to bring all 
possible influence to bear to prevent this grievous injury to 
technical education at so critical a period. 

July 15th. An Oxp Srupent. 


HOT WATER AND DOMESTIC SUPPLY SERVICES. 


Sir,—-Jam instructed to place at your disposal for publication 
a recent award dating from June 28th, 1920, of the Federation 
of Engineering and Shipbuilding Trades, dealing with demarca- 
tion of work between heating and domestic engineers and 
plumbers. You will notice that the award disallows the 
plumbers’ claims, and in this respect is to the same effect as the 
award given for the Leicester district by a Board of Trade 
arbitrator on November 30th, 1909. The present award is 
national and applies throughout the whole country, and, being 
from the Federation named, is a trades union decision. 
W. J. HoLurnworth, 
Secretary, 
Heating and Domestic Engineers 
National Joint Industrial Council. 
London, July 21st. 


FEDERATION OF ENGINEERING AND SHIPBUILDING 
TRADES, ALSO H.M. DOCKYARDS AND RAILWAY 
CRAFT UNION MOVEMENTS. 

15—16, Sicilian House, 
F. Smith, General Secretary. Southampton-row, W.C. 1 
PLUMBERS V. DOMESTIC ENGINEERS. 


We award as follows :— 

That the plumbers have failed to establish any claim 
to the exclusive right to fix all pipes and fittings in hard metals 
used in connection with ventilation, heating, warming, laundry 
cooking, and general hot and cold water domestic (or other) 
supplies or services. 

AWARD. 

(1) That all lead work in connection with hot and cold water 
domestic (or other) supplies and services shall be plumbers’ 
work. 

(2) That all other work in connection with ventilation, heat- 
ing, warming, laundry, cooking, and general hot and cold water 
domestic (or other) supplies or services, in which iron, brass, 
copper, or other similar hard metal piping is used, may be done 
by the heating and domestic engineers, fitters, or by plumbers. 

The award to come into operation on June 28th, 1920. 

(Signed) J. Rowan, Chairman. 
W. WENTWORTH. 
J. CLARKE. 
Witness, Frank Smiru, Secretary. 





A Scorrish member asked the Minister of Transport, 
on the 12th instant whether he was aware of the particular 
difficulties that affected the operation of certain Scottish 
railways ; whether, in the opinion of the Ministry, Scottish 
railway management had been backward in the past ; and 
whether he intended to force upon Scotland a scheme, 
which was neither desired nor welcomed, without con- 
sultation with the Scottish railway companies. Sir Eric 
Geddes replied that the Government proposals for the 
railways in Scotland, as in the rest of the country, would 
be discussed with the railway companies and with other 
interests concerned. 
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Railway Matters, 





A census of all the railway-owned wagons in the United 
Kingdom was taken on Sunday, the 4th instant. 


Tue Dyke branch of the London, Brighton and South 
Coast Company, which was closed in order to furnish 
track material for overseas, will be reopened on Monday 
next, the 26th. 


THE gross receipts from. the hotels owned and .worked 
by railway companies—not including leased hotels—and 
from refreshment rooms and dining cars were, in 1919, 
£6,210,000, and the net receipts about £770,000. 


THE recent destruction by fire of thirty-four electrically 
operated passenger coaches on the North-Eastern Railway 
is given as the explanation for the failure to strengthen 
some of the trains out of Newcastle during the evening 
** rush ”’ hours, 


In the debate on the Finance Bill on the 13th instant, 
the Chancellor of the Exchequer. agreed that the Corpora- 
tion tax should not apply to railways for a period of three 
years. The concession-was made in view of the fact that 
the companies were the subject of legislation and proposed 
legislation to adjust their finances to existing conditions. 


THE section of the Great Indian Peninsula Railway 
which is to be electrified, as mentioned in this column 
on the 9th instant, lies between Bombay and Kurla. Later 
it will be extended to Kalyan. Power will be obtained from 
the Andhra Valley supply of the Tata Hydro-Electric 
Power Company. The work will take about three years 
to complete. 

Tue * slowness of the train services, both passenger and 
goods, on the Highland Railway.”’ has been complained 
ot by a Scottish member, who asked that a departmental 
inquiry should be held in the matter. No such inquiry 
is, however, considered necessary, but the subject is to be 
looked into. The physical limitations of the line have 
to be remembered. 

THREE passengers were killed and one has since died 
from his injuries, in a collision at Lostock Junction, 
Lancashire and Yorkshire Railway, on Saturday afternoon 
last. At this place there is a junction between the Bolton- 
Preston main line and a line from Wigan. A train from 
Wigan had just left the station for Bolton and was crossing 
the line to Preston when it was run into by a train going 
to Preston. The Government inquiry was held on Wed- 
nesday. 

Tue line built by the Great Western Railway Company 
from the termjnus of the Central London Railway at 
Wood Lane to a new station between the present Great 
Western station and the Metropolitan District station at 
Ealing Broadway will be opened.for public traffic on 
Tuesday, August 3rd. It will be electrically operated, 
The new line also affords connection between the Great 
Western main line and the West London Railway, giving 
additional access to the company’s goods yard at South 
Lambeth 

Tue passenger train mileage for the period January Ist 
to April 25th, 1920, is found to be equivalent to about 
80 per cent. of the mileage for the same period in the 
‘boom ”’ yearof 1913. As more people are travelling now 
than in 1913, it follows that trains are better filled. The 
deceleration of passenger services permits trains being made 
heavier in their composition, thus giving increased carrying 
capacity. The new summer services on eleven of the 
British railways show an increase of 4 per cent. as compared 
with the passenger train mileage on March Ist last. 

THE issue of cheaper tickets available only on Tuesdays, 
Wednesdays and Thursdays is a proposal that has received 
considerable support in the Press. It has not, however, 
been! avourably received by the railway companies. Sir 
Eric Geddes has now announced that the suggestion was 
first put forward mainly on the ground that trains were 
running almost empty in the middle of the week. The 
railway companies do not concur in this statement, and 
consider that to institute such reduced fares would result 
in a serious loss of revenue. In the present financial 
position no concession is justified. 

ANSWERING & question on the 12th instant as to the 
number of obsolete four-wheeled and six-wheeled pas- 
senger stock, and whether the vehicles could be converted 
into goods wagons, Sir Eric Geddes said that he had no 
figures as to the number of obsolete coaches, but the 
practice of railways when rolling stock is no longer fit for 
short journey traffic is to sell the bodies, if_possible, as 
living huts, and use the under-frames for various purposes 
in works and yards. As a general rule, under-frames 
of this class of stock are not sufficiently strong to justify 
converting them into goods wagons. 


AccorRDING to the answers given to several questions in 
the House of Commons recently, it appears that the 
£50,000 paid by the North-Eastern Railway Company to 
Sir Eric Geddes in settlement of a claim made as a result 
of an agreement between the two parties, was inserted in 
that company’s aecount for 1918 and came before the 
Railway Accountants Committee at the Ministry of 
Transport in April last. Sir Hardman Lever, the Treasury 
representative at the Ministry, reported it to the Chan- 
cellor, who gave instructions for its deletion from the 
amounts payable by the Government to the railway com- 
pany. It is likely that the latter will contest the decision 
of the Treasury, and it may, under the Act of 1871, have 
to come before the Railway and Canal Commission. 


In reply to a question on the proposed amalgamation 
of the Hull and Barnsley and the North-Eastern Railway 
Companies, Sir Eric Geddes replied, on the 6th instant, 
that the proposals of the Government outlined in Paper 
Cmd. 787 did not represent a final or detailed scheme 
incapable of modification, and it was intended to discuss 
these proposals with representatives of the railway com- 
panies, commerce, and labour. The Government pledged 
itself in 1918 to consult the Railway Companies’ Associa- 
tion as to the future of railways before any Bill is pre- 
sented to Parliament dealing with the matter. On the 
following day Mr. Bonar Law said that it was hoped to 
introduce the necessary Bill in the autumn. It was 
expected that separate Bills would not be necessary for 
each amalgamation. 


Notes and Memoranda, 





Ir is stated that amongst old mine workings in Corn- 
wall, abandoned more than fifty years ago, there has been 
discovered on Trevaskis Farm, Gwinear, a lode of tin 60ft. 
in width. It is said to be the largest in Cornwall. 


WE are informed that the Minister of Transport has 
appointed Mr. E. Bevin, the assistant secretary of the 
Dock, Wharf, Riverside and General Workers’ Union of 
Great Britain and Ireland, to be a member of the Com- 
mittee on Inland Waterways, of which Mr. Neville Cham- 
berlain is chairman. : 


In connection with the Empire Press Conference, which 
is to be held at Ottawa in August, it is proposed to establish 
wireless telephonic communication between Newfoundland 
and England with the object of keeping the delegates 
in touch with this country during their voyage across the 
Atlantic. It appears that one station is to be established 
in Cornwall, another at St. Johns, and a third on board 
the ss. Victorian, on which the delegates will sail. 


INVESTIGATIONS which have been carried out in America 
on lead which had been rendered brittle by contact with 
an electrolyte, such as a weak acid solution of a lead salt, 
have demonstrated that each grain of the granular lead 
has the characteristic properties of the ordinary form of 
lead. The intercrystalline cohesion of the grains for one 
another, however, has been so weakened that the material 
has a granular appearance. The rate at which the inter- 
crystalline brittleness is brought about is proportional 
to the amount of impurities and to the concentration of 
acid in the solution in which the lead is placed. Prac- 
tically all the impurities which are found in lead are lodged 
in between the grains. The preferential attack by the 
corroding agent for these impurities accounts for the 
brittleness produced. 


CrAcKING in large built-up high-tension insulators is 
nearly always caused by the cement used in cementing the 
different parts together. The cement usually becomes 
very hard with time, and having a different thermal expan- 
sion to the porcelain used, it causes the latter to become 
mechanically stressed, and so produces cracking and 
breaking when the insulators are heated up. An elastic 
compound is sometimes used between the cement and the 
porcelain, but here also the same trouble is experienced 
with the lapse of time, as the elastic medium also oxidises 
and hardens. The remedy which would appear to be most 
satisfactory is to add to the cement materials having a 
lower thermal expansion than the cement, so that the 
‘thermal expansion of the compound is reduced to approxi- 
mately the same value as that of the porcelain. 


Ir is estimated that there will be a deficit of at least 
£750,000 for the current financial year on the tramway 
undertaking of the London County Council. In this 
connection a deputation of the Council, which was received 
by Sir Eric Geddes at the Ministry of Transport on 
Thursday, the 15th inst., produced statistics showing 
that at certain times during the day the omnibuses and 
trams in service provided seating capacity approximately 
180 per cent. in excess of the numbers of passengers 
earried. The County Council were of opinion that some 
reduction of ‘competing services was possible without 
involving any inconvenience to the public, and in view 
of the serious financial position at the present time of 
both tramway and omnibus undertakings they asked 
that the Minister would convene a conference to discuss 
the measures which can be taken to co-ordinate the 
transport facilities of London with a view to eliminating 
unnecessary and uneconomical competition. 


Fire retardent paints are the most practical means 
so far discovered by the United States Forest Products 
Laboratory by which small amounts of wood can econo- 
mically be made fire resistant. The only other known 
methods of decreasing the inflammability of wood are to 
keep it wet, or to inject into it certain chemicals under 
pressure. These methods, though more effective than 
painting, are usually either impracticable or too expensive 





to be considered. Ordinarily calecimine or whitewash has 
proved in tests to be as fire resistant as any paint covering 
tried. Although it will not prevent the burning of wood 
exposed continuously to a high heat, a good coat of 
calcimine on wood will decrease the danger of a blaze 
spreading from small sources of fire. An effective outdoor 
paint which has been developed at the Forest Products 
Laboratory consists of linseed oil, zine borate, and chrome 
green. This paint has maintained its fire-resisting pro- 
perties through more than three years of exposure to the 
weather. . 


In the course of a paper read before the French Academy 
of Sciences, Messrs.*Guillet and Gasnior described some 
tests they had carried out to determine the possibility of 
obtaining satisfactory deposits of nickel on aluminium 
and its alloys. The method consists in, first of all, sand- 
blasting the metal to be treated, the pressure of blast being 
500 grammes per square centimetre, and the sand just 
passing through a screen of 0.2mm. mesh. This was 
followed by nickel-plating to a depth of some 6/100ths mm. 
The duration of the operation is half an hour and the mean 
current density 0.8 ampére per square dm. After this 


the nickel surface is copper-plated to a depth of 
0.02mm. for two hours, with @ current density 
of 1 ampére per square dm., the surface obtained 


being carefully polished. ‘The copper surface is then 
coated with nickel to a depth of 0.05 mm., the opera- 
tion lasting for one hour, and the current density being 
0.5 ampére per square dm. Finally, the nickel-plated 
surface is polished. When this procedure is followed the 
mechanical tests are satisfactory. The following tests were 
applied :—Penetration test for cracking ; bending through 
an angle of 120deg.; burnishing. The chemical test 
consisted in subjecting the nickel plated surface to a 15 per 
cent. solution of NaOH at a temperature of 100 deg. Cent., 
and under these conditions the nickel plating was found to 
be intact. The copper solution used in the tests in question 
consisted of 150 grammes of copper sulphate and 20 
grammes of sulphuric acid, with water to make up to 
1 litre. The nickel bath was formed of 150 grammes of 
double sulphate of nickel and ammonium and 50 grammes 





of water, to make up to 1 litre. 








Miscellanea. 





Tue whole of the pipes necessary for the new water 
supply scheme at Mandalay are to be of concrete, manu- 
faciured locally by the Hume process. 


Asout £1500 has already been subscribed to the fund 
for erecting a memorial in Westminster Abbey to the late 
Lord Rayleigh, which will probably take the form of a 
mural tablet, but its exact nature is still under con- 
sideration. 

AN appeal is made in the current issue of the Journal 
of the Society of Engineers for every member to endeavour 
to introduce a new member during the current year. If 
such a campaign were successful, says the secretary, 
the deficit balance of the Society would be turned into 
one of credit. 

Ir is announced by the Secretary of the Department of 
Scientific and Industrial Research that the Research 
Association for the cutlery industry has been approved 
by the Department as complying with the conditions laid 
down in the Government scheme for the encouragement 
of industrial research. 


THE total estimated value of the metal and mineral © 
production of Canada in 1919 was 173,075,913 dols., which 
is less than the total value reached during each of the 
three preceding years. Compared with the production in 
1918, valued at 211,301,897 dols., a decrease of 38,225,984 
dols., or 18 per cent., is shown. 


LicnIte briquettes, manufactured from the natural coal 
tar and lignite from Alberta, Canada, coal mines, will be 
placed on the Manitoba market before another year, if 
the present scheme of the Alberta Government works out 
successfully. Government experts are working on a 
solution to extract tar from the extensive sands of Alberta 
with a view to using it in the manufacture of briquettes. 


THERE are some beds of pyrites carrying a percentage 
of copper, about forty miles north of the Orange River, 
which, according to the South African Mining and 
Engineering Journal, will be in a position, next year, to 
supply all South Africa’s requirements in the way of 
sulphur, and at a price which should compete with the 
imported article. The deposits are quite close to the 
railway just beyond Upington. 

In the report on the hydro-electric possibilities of 
Ceylon, Mr. J. W. Meares states that Ceylon has far more 
water power than it can ever use, unless industries are 
specially started to turn this natural wealth into cash. 
The report gives outline figures showing some 264,000 
hydro-electric horse-power continuously available, and 
with the additional storage not examined this would 
doubtless be considerably increased. 


THE report on the past year’s working of the Manchester 
tramway department indicates a net profit of £227,837, 
compared with £250,428 for the preceding year. This 
profit has been distributed as follows :—Renewals fund, 
£80,229 ; income tax, £35,717; and contribution in aid 
of rates, £111,891. The number of passengers carried 
increased from 253,940,203 to 285,046,914. The average 
fare paid increased from 1.294d. to 1.342d. per passenger, 


In a short article in Nature on African softwoods for 
pulp production, Mr. A. H. Unwin, late Senior Conservator 
of Forests, Nigeria, says that the utilisation of some of the 
West African species of trees should be undertaken as soon 
as possible. It should be possible, he says, to produce 
pulp below existing cost. Although African labour is 
expensive as compared with Indian or Burman, it has 
proved itself thoroughly adaptable to training in the use 
of complicated machinery such as that employed in 
shipbuilding and in oil and saw mills. 

Tue output of pig iron in the United Kingdom during 
June amounted to 726,000 tons, which is 13,000 tons 
less than in May, but represents a better daily average. 
The production of steel ingots and castings totalled 
845,000 tons, or 1000 tons less than the figure for May. 
Of the production of pig iron in June, 266,000 tons were 
hematite, 260,000 tons basic, 118,000 tons of foundry « 
quality, and 50,000 tons of forge. The output of pig iron 
for the first half cf the year amounted to 4,145,000 tons, 
and of steel ingots and castings to 4,877,000 tons. 


Work on the new Canadian plant of Baldwins, Limited, 
at Ashbridges Bay, Toronto, has ceased, according to the 
Iron and Steel Trades Review, owing to the inability to 
secure sufficient power from the Hydro-Electric Power 
Commission. Officials of the Steel Company declare that 
they will be compelled to leave Toronto and move into 
the Province of Quebec unless more power is forthcoming. 
A total of 20,000 horse-power is wanted, and although 
no contract has been made for this amount it had been 
understood that the necessary power would be forth- 
coming. a 

THE latest report of the Glasgow Corporation Tramways 
shows that, while the traffic revenue per car mile remained 
practically the same from the time of electrification, in 
1902, up to 1914, it has risen steadily since then, from 
10.6ld. up to 15.57d. now. During the same period the 
average fare per passenger has fallen from 0.9d. to 0.81d., 
and the working expenses per passenger have risen from 
0.4ld. to 0.73d. The price of fuel has advanced from 
6s. 9d. per ton to £1 9s. 103d. At the present time power 
is generated at a cost of 0.921d. per kilowatt hour, with a 
consumption of 2.91b. of coal per kilowatt hour. It is 
proposed to extend the power plant*by the addition of 
another 10,000-kilowatt turbine set. 


Two engineers who have been engaged in carrying out 
tests on the river Bermejo with a gliding boat on the 
Lambert system, have returned to Buenos Aires in order 
to lay before the Minister of Public Works the results of 
their investigations. It is understood that this report 1s 
distinctly favourable, and that they recommend the 
adoption of this system of navigation, not only for the 
Bermejo, but also for other rivers where the conditions are 
suitable. For the present, however, the employment of 
gliders will be limited to the Bermejo. It is proposed to 
construct the boats in the Government shops on the 
Riachuelo and to import only the-machinery for the pro- 
pulsion of the craft. 
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BUENOS AILRES.-—Mircuety’s Book Store, 576, Cangallo. 
CHINA.—KELLY AND Watsu, Limirep, Shanghai and Hong- 


Kong. 
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C oe ig AND Cixz., 136, Bld. St. Germain, Paris. 


INDIA. . J. ComBripGE AND Co., Bombay ; THACKER AND 
‘ae Limirep, Bombay ; THACKER, SPINK AND Co., 
Calcutta, 

1 VALY.—MAGLIONI AND Srrini, 307, Corso, Rome; FRATELLI 
Treves, Corso Umberto 1, 174, Rome; FRATELLI 
Bocca, Rome ; Unrico Horr ti, Milan. 

JAPAN.—Maruzen Co., Tokyo and Yokohama. 


AFRICA.—Wma. Dawson anp Sons, Limirep, 7, Sea-street 


(Box 49), Capetown. 


C. Jura ANp Co., Johannsburg, East London, and 
Grahamstown. 
AUSTRALIA.—Gorpon anp Gorcn, Limirep, Melbourne, 
Sydney, Brisbane, and Perth, &c. 


MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 
CANADA.—Dawson, WM., AND Sons, Limirep, 
chambers, Toronto. 
GorDON AND Gotcu, LimiTEeD, 132, Bay-street, Toronto. 
MontreEAL News Co., 386-388, St. James-street, Montreal 


Manning- 


Toronto News Co., 42, Yonge-street, Toronto. 
CEYLON,—-W1sJAYARTNA AND Co., Colombo. 
JAMAICA.—Enpvucationat Suppiy Co., Kingston. 


NEW ZEALAND —Gorpon anp Gorcn, Limtrep, Wellington 
and Chsistchurch; Upron anp Co., Auckland; J. 
WILson CralG anpd Co., Napier. 


STRAITS SETTLEMENTS,.—Ketty anp Watsu, Limirep, 
Singapore. 

UNITED STATES OF AMERICA.—-InreRNATIONAL NEWS 
Co., 83 and 85, Duane-street, New York; Supscrip- 
TION News Co., Chicago. 
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Fuel for Motor Transport. 


THE interim memorandum which has been issued 
by the Fuel Research Board contains much interesting 
matter. It deals both with the present position as 
regards power alcohol and what is being done by 
means of research work at the East Greenwich Station 
to utilise coal products as fuel for motor transport. 
The report was presented at a meeting held at the 
end of last week, when explanations on the power 
alcohol side of the question were giyen by Sir Frederick 
Nathan, the power alcohol investigation officer, and 
by Sir George Beilby, representing the coal aspect of 
the research now in progress. The statements made 
by these recognised authorities, in conjunction with 
the interim report, show exactly where we stand in 
connection with supplies of petrol and alternative 
fuels for motor transport, and although we are not 
in entire agreement with the opinions put forward, 
the information given is of considerable value and 
provides material for a review of the situation. 

There will be general agreement with the statement 
that the scarcity and dearness of motor fuel have in 
face of the development of mechanical road transport 
aroused apprehension as to the outlook. It is an 
unfortunate circumstance that the common fuel for 
the internal combustion engines used for road and 


air transport is petrol, and that the whole of the 


requirements of the United Kingdom have to be 
filled by imports of this fuel. Last year these imports 
totalled 200 million gallons; for the present year 
they are estimated at 250 million gallons. The demand 
for fuel for motor transport is certain to increase, and 
if reliance is to be placed on supplies of imported 
petrol, these are bound to grow scarcer and to com- 
mand still higher prices with the lapse of time. The 
outlook is further clouded by the fact that the fuel- 
oil industry is in the nature of a monopoly, and that 
price manipulation against users has been and will 
doubtless continue to be the practice. For these 
reasons, it is of the first importance that the search 
for alternative fuels should be vigorously pressed. 
The part which alcohol might play in this connection 
has bulked very largely mm the public mind, and 
although we are inclined to admit that the difficulties 
which lie in the path of the reformers who would 
replace petrol with power alcohol are considerable, 
we a:e bound to protest against the pessimistic note 
struck in the interim report of the Fuel Research 
Board. We are told that the production of alcohol 
in any considerable quantities from vegetable materials 
grown in the United Kingdom is not economically 
possible, for the reasons that there is insufficient 
acreage, the cost of cultivation and harvesting is too 
high, the cost of manufacture is excessive, and that 





most of the suitable raw materials are also important 
foodstuffs. Extending the survey to the Empire, it 
is pointed out that molasses is the raw material which 
can be converted into alcohol most cheaply, but that 
even under the most favourable circumstances the 
quantities of power alcohol available from this 
source must be comparatively small. It is admitted 
that if a cheap and simple process, either chemical 
or bacteriological, were available, and could be 
applied commercially on a very large scale, tropical 
vegetation would provide a practically inexhaustible 
reservoir of power alcohol. It is satisfactory to learn 
that research work designed to evolve such a process 
has been put in hand, but having committed itself 
to this statement, the Fuel Research Board 
drifts back again into pessimism by adding that this 
research must take time, and that in'any event a 
long period must elapse before supplies become avail- 
able. In summing up the present situation, the authors 
of the report tell us that so long as the only raw 
materials for the production of power alcohol are 
foodstuffs, either home-grown or imported, adequate 
supplies cannot be regarded as a possibility while 
other and cheaper sources of power have not been 
exhausted or proved to be insufficient. We would 
point out, however, that raw materials which are not 
foodstuffs, notably the mahwa flowers used for alcohol 
production in India, and certain others—that from 
which natalite is produced—may furnish important 
sources of supply. The Committee, however, does 
not mention this fact, and is led by what many will 
regard as a process of special reasoning to the selection 
of coal as the natural source of heat and power. Sir 
George Beilby reminds us how raw coal can be sorted 
out into gaseous, liquid and solid fuels, and quotes 
figures to show that by recent developments it is 
possible to obtain from one ton of coal 8 to 9 million 
B.Th.U.’s in the form of gas, 3} million units in the 
form of liquid products, and 15 million units as coke. 
The conclusions on the coal side are that benzol and 
light naphtha are so relatively costly that they should 
only be used for air transport or the lighter and swifter 
forms of road transport, and that their employment 
as fuel for the heavier types of mechanically pro- 
pelled vehicles is wasteful and unnecessary. The 
suggestion is made that town and coke-oven gas could, 
if suitable containers were available, be used in 
omnibuses and passenger cars, and that the coke 
produced by the carbonisation of coal at 600 deg. 
Cent. is an almost ideal fuel, admirably adapted for 
use in suction gas producers and engines. An 
attempt is made to clinch the argument by the state- 
ment that the thermal units produced in this way 
would not exceed 3s. per million, or one-seventh 
the price of petrol units with petrol at 3s. per gallon. 
The cost of one million units in the form of alcohol 
at 5s. per gallon would be about 52s. On the face of 
it, the case for pinning our faith to coal is almost 
unanswerable. 

It may savour of heresy to oppose the conclusions 
of the two fuel experts named, but we range ourselves 
with those who believe that the motor fuel of the not- 
distant future will be power alcohol. We are all for 
the better utilisation of our coal reserves, but, after all, 
any method which aims at making greater, even if 
more scientific, use of coal, is bound to increase the 
drain on an exhaustible product. There are still 
enormous reserves of coal, but it is to-day possible 
to put a limit of time when these resources will be 
used up. The reserves of oil—in spite of great un- 
developed sources—are much smaller than those of 
coal. The unwisdom of relying on oil is manifest, 
and is admitted by those responsible for the report 
of the Fuel Research Board. There is good reason, 
however, for contesting their conclusion that from the 
world point of view coal must remain the most im- 
portant source of heat and power. Power alcohol 
ought to occupy that position. It may be true to-day 
that the most important available raw materials 
are foodstuffs, but the possibility ofdrawing on a far 
wider range of vegetable products is not unhopeful. 
Here, at any rate, is a source of motor fuel which is 
renewable season by season, whereas coal and oil are 
only brought into existence in periods of time, 
measured not by the calendar but by the geologist. 
By all means let us seek to make a wiser use of the coal 
resources of which we have been criminally prodigal, 
but at the same time let us recognise that this source 
of power is limited, and that human endeavour in 
conjunction with the kindly offices of sun and rain 
can cover a field only limited by the earth’s circum- 
ference with a boundless supply of energy in the raw 
state. To turn from the infinite to the finite, 
it is curious to note that our legislators—wiser perhaps 
than they know—have elected to remove some of 
the restrictions which have stood in the way of the 
development of the power alcohol industry. This 
action should serve to facilitate the production and 
use of this fuel, and if the scisntist can solve the 
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problems involved, progress may proceed with more 
rapid strides than the report of the Fuel Research 
Board would have us believe. 


The Engineering Branch of the Navy. 


In the course of our leading article last week on 
the most notable events of Lord Fisher's career at the 
Admiralty, we alluded to the scheme of common 
entry and training for naval officers up to the stage 
when specialisation in deck or engineering duties 
began, and pointed out that despite certain modifica- 
tions which had been introduced subsequent to its 
adoption in 1902, fundamentally the system was still 
unchanged. ‘Since we wrote on this subject, the 
Admiralty has given notice of a further revision which 
it had decided to make in regard to the position of 
officers who specialise in engineering duties. Some 
such measure was clearly foreshadowed in the First 
Lord’s statement on Admiralty policy issued last 
March, in which document the necessity for a final 
separation between the deck and engineer officers 
of the naval service was emphasised. One passage 
in the statement read as follows :—‘‘ There is a 
definite distinction both as regards knowledge and 
capabilities between those who are to be trained in 
the science of naval war and strategical and tactical 
methods of fighting, and those who are to deal with 
the upkeep and maintenance of engineering and 
mechanical appliances which are necessitated by the 
complex machinery and weapons of modern war. 
Each side requires a special study, and for this reason 
final separation of the branches is essential.” At the 
same time stress was laid on the importance of close 
co-operation between the deck and engineering 
branches. In its latest memorandum, the Admiralty 
summarises the measures by which it proposes to 
effect this separation without prejudicing the high 
standard of etficiency that characterises the personnel 
of each branch. So far as the deck side is concerned, 
the maintenance of such a standard may be said to 
be assured by the prospects of high command that lie 
before all otticers who specialise in deck duties. On 
the engineering side, however, these attractions have 
not hitherto existed in equal measure ; for, excepting 
the post of Engineer-in-Chief, and certain technical 
appointments, the higher offices open to engineers 
have been relatively few in number. As the Admiralty 
frankly recognises, there is consequently “a danger 
that under existing conditions the engineering side 
may fail to attract its due proportion of officers of 
ability, and the Service will suffer in efficiency 
accordingly.” Among the several steps that are to 
be taken to avert this contingency, the first consists 
in raising the status and enlarging the province of the 
department of the Engineer-in-Chief. While this 
ofheer will continue, as at present, to be responsible 
for the design and supply of engineering material, 
and in this capacity remain subordinate to the Third 
Sea Lord and Controller, he is now to become principal 
adviser to the Chief of the Naval Staff on all matters 
concerning naval engineering policy. This means 
that in future he will work in intimate touch with the 
Naval Staff, and be closely informed as to the trend 
of naval policy, thus enabling him to frame his engi- 
neering plans to harmonise with the requirements of 
policy. Nor is this the only important extension 
that the duties of the Engineer-in-Chief are to undergo. 
Henceforth he will be the Board of Admiralty’s 
principal adviser upon all questions relating to the 
teaching and training of engineering personnel, for 
which work he will be responsible to the Board through 
the Second Sea Lord. Owing to the new functions 
about to devolve upon it, the department of the 
Engineer-in-Chief will increase very considerably in 
size and importance, and thus provide scope for the 
appointment of senior engineer officers to posts of 
high administrative importance and responsibility. 
A further avenue of preferment is to be opened up 
by making engineer officers eligible to serve as 
Admiral Superintendents of the Royal Dockyards. 
Until now these posts have been filled exclusively by 
deck officers, but under the new rule engineer officers 
who have attained the necessary rank are to enjoy 
an equal chance for such appointments, with the 
reservation that an engineer officer who may be 
serving as an Admiral Superintendent will not be 
eligible to command the port, since port command 
in war time deals with operations which are to remain 
the province of the deck officer alone. 

To render more complete the separation of the two 
branches, the Admiralty has decided to cancel the 
rule under which lieutenants with a year’s experience 
of watch-keeping to their credit before they specialised 
in engineering are allowed the option of reverting to 
deck duty between seven and a half and nine years’ 
seniority. This modification is less drastic than might 





appear, since a very large majority of engineering 
specialists had already renounced the above option 
by accepting the Admiralty regulations promulgated 
in 1918—vide Monthly Order 4047 of that year—and 
the amendments notified in the following year. Of 
more importance is the impending decision of the 
Board with respect to future responsibility for the 
maintenance of electrical machinery in H.M. ships. 
This responsibility rests at present upon the torpedo 
department, but a committee is now sitting to con- 
sider the question of transferring it to the engineering 
department. That this matter calls for careful in- 
vestigation will be appreciated by all who are 
familiar with the multifarious duties—some directly 
bound up with the efficiency of the ship’s 
torpedo armament, others bearing no direct relation 
to torpedo work proper—now discharged by the 
torpedo specialist and his staff. In our view, the 
transfer of many of these duties to the engineering 
department would be advantageous to the Service 
by tending to simplify the organisation on board and 
doing away with the overlapping of work which 
becomes inevitable under the arrangement now in 
force. At the same time, as the Admiralty memo- 
randum points out, the change would open up further 
positions both in the junior and higher ranks to officers 
who have chosen an engineering career in the Navy. 

Taken as a whole, the reforms outlined in the 
memorandum impress us as representing a decided 
change for the better in the prospects of naval engi- 
neer officers. We especially welcome the improve- 
ment in the status of the Engineer-in-Chief and his 
department as a sign that the present Board realises 
more clearly than some of its predecessors did the 
vitally essential part that the engineer plays in modern 
naval organisation. At no period in the history of 
naval development was there a greater need than 
exists to-day for the closest relationship between the 
Admiralty and its engineering advisers. Our future 
policy, as regards matériel, will be largely determined 
by the progress of engineering, with which only the 
specialist can keep fully abreast, and the fact that 
from now on the Engineer-in-Chief is to work in direct 
co-operation with the Naval Staff is an assurance that 
the British Navy will not lag behind its competitors 
in technical progress or technical efficiency. As for 
the separation of the two branches, deck and engineer- 
ing, the majority of engineers, both within and with- 
out the Service, will, we think, regard the Admiralty’s 
decision as a sound one; but an examination of the 
principles on which it is based must be deferred to a 
subsequent occasion. 


A Wise Wages Award. 


THE grounds on which the Industrial Court refused 
the application of a group of trades unions, with the 
Amalgamated Society at its head, for an increase of 
sixpence per hour is a welcome official sign of the 
return of economic sanity. The unions based their 
claim for the advance, first, on the increased cost 
of living; secondly, on the rate of wages in other 
trades; and, finally, on the general state of the 
industry. With regard to the first of these items, the 
Court * reiterates an opinion that an altera- 
tion in the cost of living, although of great import- 
ance, does not in itself, and apart from other con- 
siderations, necessarily warrant any corresponding 
alteration in wages,’ and with regard to the other 
two, it lays stress upon the view expressed in a pre- 
vious decision that in considering an alteration of 
the rate of wages, “the value of the work done in 
its relation to the state of trade’ must be taken into 
account. In the present instance, it holds that the 
immediate prospects of the engineering trade are not 
such as to warrant the increase. This finding is of 
great moment. For many months we have gone on 
and on giving increases of wages to meet the increase 
in the cost of living, knowing full well all the time 
that one could never overtake the other, and that the 
course we were engaged in was a grave economic 
fallacy. Now, at length, we have the sane view that 
the cost of living is not the sole criterion of the rate 
of wages. One may hope that when Labour sees 
that it cannot get more money it will decide to make 
what money it has go further, as it can readily do by 
increasing output. The time has come when we can 
no longer indulge in vain attempts to make wages 
overtake the cost of living, and since the reverse is 
always open to the workman—for he can reduce the 
cost of living by augmenting his output per hour— 
we may hope, rather diffidently perhaps, that he, too, 
will see the errors of his ways and make himself and 
his country happier by so exerting himself that the 
cost of living for everyone may be diminished. 











The Summer Train Services. 


Tye continuity of this annual review has been 
broken for five years. The programme for the holiday 
season of 1914 was duly noticed, but it was not carried 
out in entirety for more than three weeks. Looking 
back, the summer of 1914 did not provide many 
important novelties, A tendency to improve th« 
Sunday train services was remarked upon. For 
example, the “Cornish Riviera”’ express began to 
run in the “down” direction on Sundays. Some 
remarkable improvements on the French State 
Railways, in the way of cross-country express trains, 
were referred to, as likely to popularise the London 
and South- Western Company’s route to the Continent, 
while the plans of the Brighton Company for accelerat- 
ing its existing services to Paris, and instituting an 
additional one in the afternoon, were discussed. Of 
course, the facilities which British railways are now 
in a position to afford are very inferior to those of 
the closing years of the pre-war period, but a most 
commendable disposition to make the best of cir- 
cumstances is revealed, and the outlook for rehabilita- 
tion on ascale which it has been the fashion to dismiss 
as improbable is hopeful. 





GREAT WESTERN. 

This year the full summer train services are in effect 
from mid-July to the end of September. As when 
last we wrote, the Great Western time-table is the 
richest in new and accclerated communications. A 
new express leaves Paddington at 9.30 a.m. for Mine- 
head, Ilfracombe and Torquay, calling at Reading, 
Westbury, Taunton, Exeter, Teignmouth and Newton 
Abbot. Another new express for Plymouth, Newquay, 
Falmouth and Penzance starts at 11 a.m., running to 
Exeter without stop in 3h. 15 min. The old 11 a.m. 
express vid Bath is altered to leave at 11.15 a.m., 
and reaches Bristol in 2 h. 15 min., an acceleration of 
4 min., terminating at Weston-super-Mare. The 
12 noon Torquay express makes a non-stop run to 
its destination, 199} miles, in 3 h. 50 min., speed 
52.0 miles per hour. This is the first instance ot a 
non-stop run between London and Torquay, and the 
train slips coaches at Taunton for Minehead and 
Ilfracombe. In October, 1913, this train was accele- 
rated to reach Torquay in 3 h. 38 min., inclusive of 
a call at Exeter. A new express leaves Torquay at 
12 noon, and makes a non-stop run from Newton 
Abbot to London, 193} miles, in 3 h. 40 min., speed 
52.8 miles per hour. The pre-war week-end one-class 
train, ““ Devon and Cornwall Special,’ used to per- 
form non-stop runs between Paddington and Newton 
Abbot * down ” in 3h. 25 min., * up” in 3h, 28 min. 
The Exeter, Plymouth and Penzance express, which 
for many years left Paddington at 3.30 p.m., is altered 
to start at 4 p.m., while the Plymouth train which 
followed it vid Bath at 4 p.m. is changed to depart 
at 4.10 p.m., and to terminate at Taunton. New 
services to Aberystwyth, Barmouth and Pwilheli 
leave Paddington at 9.35 a.m. and 10.15 a.m., travel- 
ling by the direct Birmingham route. The earlier 
train calls at Ealing Broadway, and is non-stop 
between Wolverhampton and Welshpool by means 
of Shrewsbury Coleham curve, while the later train 
splits at Shrewsbury, the Aberystwyth portion pro- 
ceeding vid Welshpool, and the Barmouth vid Ruabon 
and Dolgelly. On Fridays and Saturdays only there 
is also once again a service to Aberystwyth vid Car- 
marthen and Lampeter, off the 8.45 a.m. ex Padding- 
ton South Wales express, which partial restoration 
of an old facility gives a journey 20 min. slower than 
formerly. The daily week-day service to and from 
Ireland through Fishguard and Rosslare, is still only 
a night one, the London-Fishguard journey of 261} 
miles occupying 5 h. 40 min., as against 5 h. 15 min. 
pre-war. The boat train leaving Paddington at 
5 p.m. in connection with the sailings from Fishguard 
to Waterford and Cork is, however, only 5 min. 
behind its old schedule. The 1.30 p.m. service to 
Worcester, Kidderminster, Malvern and Hereford is 
completely restored. As of yore, it runs non-stop to 
Worcester, 120} miles, in 2}h., and at Kingham 
slips carriages for Cheltenham vid Bourton-on-the- 
Water. The 8.55 a.m. train from Worcester is accele- 
rated to arrive London at 11.15 a.m. instead of 
11.55 a.m., the only stop being at Oxford. Seeing 
that both Bristol and Worcester are now 1-Jugul 
within 2} h. of London, the former city getting three 
such trains and the latter the same number, Birming- 
ham, which is nearly 10 miles nearer, wil] doubtless 
feel aggrieved that it should still possess nothing 
faster than 24 h. The revision of the London- 
Birmingham service to yield something approaching 
the bevy of two-hour trains during the years 1910-14 
was half promised for this summer. A welcome 
feature is the revival of the service between the 
South Wales and North-East ports. It was formerly 
known as the Barry—Newcastle service, because the 
train started from and terminated at Barry, though 
it possessed connections to and from Swansea as 
well. In its new form, Swansea is its terminus, and 
in each direction the complete journey of 392} miles 
is accomplished in 11h. 7 min., whereas the old 
journey between Barry and Newcastle, 355} miles, 
took 9h. 3 min. The route is the same, viz., Cardiff, 
Newport, Chepstow, Gloucester, Cheltenham, Ban- 
bury, Leicester, Sheffield and York. Another re- 
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storation is a service between Liverpool, Manchester 
and South Devon—with Torquay as the principle 
objective—vid the Severn Tunnel. Leaving — 
pool at 10.30 a.m., Torquay, 289 miles distant, 
reached in 8} h., but twenty-five years ago the j pox ee 
took an hour less. The cross-country service between 
Wolverhampton, Birmingham and Penzance, vid 
Stratford-on-Avon, in 9} h. reveals slight acceleration, 
and through fast trains between Birmingham and 
Weston-super-Mare are again running over this, the 
“ Shakespeare route ” so-called. 


Souru- WESTERN. 


The London and South-Western Company is 
somewhat curtailing its service between London and 
Plymouth. The 8 a.m. train from Waterloo is ex- 
tended from Exeter, but only to Okehampton, 
Torrington and Ilfracombe. A new North Cornwall 
express leaves London at 10 a.m., and gets to Bude, 
2284 miles, in 6 h. 8 min., which is an hour longer 
than six years ago. Plymouth passengers are also 
conveyed by this train, but they have a wait of 48 min. 
at Exeter, the journey being resumed by a new cross- 
country luncheon car express from Portsmouth Town 
-—depart 10.33 a.m.—due Plymouth Friary at 5.3 
pm. The latter journey—vid Southampton West, 
Romsey and Salisbury-——is 2034 miles long. In the 
opposite direction a corresponding express leaves 
Plymouth at 9.50 a.m., and is due at Portsmouth 
at 4.20 p.m. The express which hitherto started from 
London at 10.50 a.m., and served all the company’s 
lines in Devon ano Cornwall, is altered to leave at 
11 a.m., and limited to serve Sidmouth, Ilfracombe 
and Torrington. The 1 p.m. and 3 p.m. expresses 
from Waterloo run to Plymouth as usual, and the 
latter train gives an improved service to Sidmouth, 
which is reached at 7.50 p.m., instead of 9.14 p.m. 
The quickest journey between Waterloo and Exeter 
takes 3 h. 50 min., compared with 3 h. 11 min. pre- 
war, and that between Waterloo and Plymouth 
(Devonport), 6 h. 4 min., compared with 4 h. 39 min. 
No acceleration of the London—Bournemouth service 
has yet come to pass ; the company clings to the war 
schedule of 2} h. The Portsmouth service, however, 
is better than it ever was. Although the quickest 
pre-war timing of 1} h. is not attained, there are more 
expresses and at more convenient hours, and more with 
restaurant cars, while the average journey time 
seems slightly less. 

GREAT NORTHERN AND NortH-EASTERN. 

The Great Northern and the North-Eastern time- 
tables may be considered together, for here the 
outstanding feature is a departure from the self- 
contained system of working the joint long-distance 
trains, which imposed a stop at either Doncaster or 
York, or at both places. The new arrangements 
further the principle of allocation of traffic to certain 
trains. The 10 a.m. service to Scotland is duplicated. 
The first portioa starts at 9.50 a.m., and runs without 
stop from Grantham to Newcastle, 163 miles, in 
3h. 35 min. The second train, leaving at 10 a.m., 
calls at Grantham, York, Neweastle and Berwick, 
but does not convey passengers from London to 
Neweastle. The 1.20 p.m. Edinburgh express makes 
no call between Grantham and Darlington, 126} 
miles, which run is performed in 2 h. 43 min. The 
5.30 p.m. Newcastle express makes a non-stop run 
trom Grantham tq Newcastle, with a conditional 
call at Darlington to set down only, in 3 h. 27 min. 
This train reaches Newcastle in 5 h. 35 min., the pre- 
war journey occupying 5 h. 18 min. The 8 a.m. 
express from Newcastle is given a non-stop run from 
Darlington to Peterborough, 155? miles,in 3h. 29min., 
though it will call at Northallerton to take up from 
the Hawes branch only. The 10 a.m. express trom 
Edinburgh makes its first stop at Darlington, a break 
of 161 miles, for which 3 h. 44 min. are allowed, and 
the 9.50 p.m. from Edinburgh runs without stop 
from Darlington to Grantham in 2h. 59min. The 
speeds at which these new non-stopruns are performed 
do not rise above 47 miles an hour, but when higher 
speed again becomes practicable the new principle 
of working should facilitate material acceleration of 
the entire journeys. On Sundays new Scotch expresses 
leave King’s Cross at 6.50 p.m. for Edinburgh and 
Fort William, and at 7 p.m. for Aberdeen. The 
6.5 p.m. express from King’s Cross is restored as a 
Hull, York and Middlesbrough express, instead of 
as formerly serving Hull, Sheffield and Manchester. 


NortH- WESTERN. 


Prior to the war, the best-known holiday train 
service provided by the London and North-Western 
Railway was that between London and North Wales, 
which included one train in each direction, making a 
non-stop run between London and Rhyl, 209} miles, 
in 4h. This summer a new luncheon car express 
leaves Euston at 10.40 a.m. for these places, and 
after calling at Northampton and Crewe, reaches 
Rhyl in 5 h. On Saturdays, however, a rélief train 
is furnished, starting at 10.55 a.m., calling first at 
Crewe, 6 min. in advance of the former train, and 
reaching Rhyl in 4 h. 36 min. The ordinary return 


train sterts from Bangor at 11 a.m., and is due Euston 
at 5.15 p.m., while the relief given on Saturdays is 
a train starting from Llandudno at 1.30 p.m., and 
running without, stop from Prestatyn to Nuneaton, 
108} miles, which is the last stop until London, where 





it is due at 7.30 p.m. The Irish mail trains are now 
running to and from Holyhead only about 10 min. 
slower than their pre-war schedule. The day service 
to and from Dublin (North Wall) is not yet restored, 
owing to the losses suffered by the company’s fleet 
while serving the nation. The connecting trains 
were among the most rapid on the entire system, the 
night express performing the journey from London 
to Holyhead in 5 h. 15 min., whereas it is now allowed 

5h. 52 min. A fine new turbine steamer having been 
oltewd in service, the Greenore route to Belfast has 
reopened on its old lines, with a special dining car 
express, leaving Euston tor Holyhead at 6.20 p.m., 
except on Saturdays, when the departure time is 
an hour earlier. 

A new Highland sleeping car express leaves London 
at 7.15 p.m., and is due Carlisle at 1.50 a.m., and is 
balanced by an up express reaching Euston at 7.20 
a.m. The embargo on bookings between London 
and Edinburgh by the West Coast route, under the 
Government’s “‘classified train services,’ has not 
been removed, and when the question was raised in 
Parliament recently their restoration was negatived 
on the ground that the East Coast is the “ natural 
route.”’” When the difference between two routes on 
a journey of such a distance is as little as 8 miles, that 
appears to be a rather partial description, while it is 
also inaccurate historically, as the West Coast service 
was got into working order first. 


MIDLAND. 


The Midland Company also is still denied bookings 
between London and Edinburgh, Perth and the High- 
land line. The London—Glasgow expresses by this 
route have undergone considerable improvement, 
there being now three down and one up in 9} h. 
The Midland service between London and Manchester 
in 4} h. will compare rather favourably with that of 
the North-Western, which is not permitted to take 
advantage ot its shorter and far easier route. All the 
Midland expresses now call at Derby instead of 
running outside that town vid Chaddesden. The 
Heysham route to the North of Ireland is open again. 
The departure time from St. Pancras is 3.20 p.m. 
instead of 6 p.m., and the journey to the port, 267 
miles in length, occupies 7} h., instead of 5 h. 47 min. 
The return service leaves Heysham at 5.55 a.m. and 
is due St. Pancras at 1 p.m. A new cross-country 
service, composed of two trains in each direction, is 
instituted between Yorkshire and South Devon, vid 
Derby, Birmingham and Bristol. The journey 
between Bradford and Torquay, 318} miles, is accom- 
plished in 9 h. 27 min., and the restaurant cars 
attached to these trains work through between 
Taunton and Bradford. A new express to Birming- 
ham by means of the Somerset and Dorset line 
leaves Bournemouth West at 11.45 a.m. on Mondays 
and Saturdays. 

GREAT EASTERN, 

The Great Eastern Railway has fully restored its 
pre-war number of express trains between London 
and East Coast resorts, although none is quite as 
fast as before. For example, the ‘‘ Norfolk Coast 
Express ’’ takes 3 h. 13 min. to Cromer, instead of 
2h. 55 min., and for its non-stop run between Liver- 
pool-street and North Walsham, 131 miles, is allowed 
2 h. 51 min., instead of 2 h. 38 min. Non-stop runs 
from London to Yarmouth, Lowestoft and Norwich 
and back do not reappear, but there are three between 
London and Beccles, 109 miles. The continental 
service through Harwich is resumed, but one misses 
the connecting cross-country boat trains trom York 
and Birmingham. 

GREAT CENTRAL. 

The Great Ceatral Railway increased in public 
esteem during the war by reason of its slight “ de- 
celerations,” and maintenance of restaurant car 
facilities. The main line time-table is now a repetition 
of that of 1914, save that slightly slower running is 
still imposed. A new train for Stratford-on-Avon 
leaves Woodford at 11.56 a.m., in connection with 
the 10.a.m. ea Marylebone and 8.20 a.m. ex Manchester, 
and a new connection for London departs from Strat- 
ford at 6.15 p.m. 


OTHER COMPANIES. 


The Brighton Company’s services seem to be as 
numerically strong as they ever were. The timing of 
60 min. between London and Brighton, by several 
trains, is not yet reverted to. The 11.40 a.m. train 
from Victoria is allowed 65 min., the next fastest 
timing “‘down” or “up” being 68 min. Two non- 
stop trains from Eastbourne to Victoria, 65} miles, 
perform the journey in 1 h. 30 min. and 1 h. 34 min. 
respectively, compared with 1 h. 25 min. pre-war. 

The South-Eastern and Chatham Company’s 
arrangements are likewise restored to their former 
strength, and comprise an improved service of trains 
to and from Folkestone, Dover, Deal and Sandwich, 
four of which run between Charing Cross and Folke- 
stone Central, 70 miles, in 1} h. 

In Scotland the North British Company’s ‘‘ Lothian 
Coast ’’ express, running between Glasgow, Edin- 
burgh, Gullane and North Berwick, is restored on 
its pre-war schedule. The Great Southern and 
Western Railway of Ireland again provides a tourist 
service between Dublin and Killarney, the departure 





time from Dublin being 11 a.m., arriving at Killarney 


at 4.3 p.m. In the reverse direction the times are— 
Killarney, depart, 3.35 p.m.; Dublin, arrive, 6.40. p.m. 
The Great Northern train leaving Dublin at 9.15 a.m. 
is accelerated to reach Belfast at 11.50 &.m., and has 
through carriages to Antrim and Portrush. The 
3 p.m. express from Dublin is accelerated to reach 
Belfast in 2} h., a timing previously confined to the 
“ Limited Mail » trains. 








Obituary. 


BARTLETT WRANGHAM WINDER. 


THE death occurred at his home, Ceylon House, 
Westbourne-road, Sheffield, on Monday morning, of 
Mr. Bartlett Wrangham Winder, J.P., in his sixty- 
second year, after a prolonged illness. Mr. Winder, 
who was educated at the Sheffield Grammar and 
Collegiate Schools, entered the service of the steel 
firm of Jonas and Colver, Limited, in 1874, and woik- 
ing his way up to the post of works manager, was 
elected to a seat on the board of directors, of which, 
on the retirement of Mr. Joseph Jonas in 1918, he 
became chairman. He thus remained with the com- 
pany all his business life, and saw the works develop 
from a small beginning until it was numbered with 
the largest in the district. Almost from the first he 
‘was attracted to the laboratory, and came to be 
regaided as one of the pioneers of steel works 
chemistry, his knowledge of tool steels in particular 
ranking very high. Mr. Winder was also a director 
of the Manchester engineering firm of Smith and 
Coventry, and three or four years before the war was 
chosen as one of the three English judges of the steel 
section at the Brussels Exhibition. 

Mr. Winder was very closely in touch with the 
Applied Science Department of the Sheffield Univer- 
sity, and was in the front rank of those responsible 
thirty or forty years ago for laying the foundation 
of that scientific knowledge on which the modern 
steel industry has been built. As a metallurgist, he 
was held in-high regard, and his assistance in making 
the metallurgical side of the Applied Science Depait- 
ment what it became under the direction of Professor 
Arnold was greatly valued. He became a member of 
the Applied Science Committee and of the Finance 
Committee of the Department, and was elected to 
the Court of Governors of the University. In recog- 
nition of his services the degree of Master of Metal- 
lurgy. was conferred on him, and on the creation of 
the Faculty of Metallurgy he was made a member. 
Mr. Winder, who had travelled extensively, was not 
a public man in the usual sense of the term, but in 
1912 he was made a Justice of the Peace. He was a 
Freemason. He leaves a widow and two married 
daughters, Mrs. F. Langley Price and Mrs. F. T. 
Hoyland. The funeral took place yesterday at 
Ecclesall. 
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Tuk final sitting of the Liverpool Conference of the 
Institution of Naval Architects was, heldeat the 
Central Technical School, Liverpool, on July 8th, 
Lord Durham presiding. , 

The first paper read was by Engineer-Commander 
C. J. Hawkes, on “Some Experimental Work in 
Connection with Diesel Engines,” which was followed 
by the presentation of the paper by Mr. William 
Denny on ‘Comparative Trials of ‘Still’ and 
‘Sulzer’ Engines.” These two papers were the 
subject of a joint discussion. We reprint an abstract 
of Commander Hawkes’ paper on page 93, and 
summarise Mr. Denny’s below. 


** COMPARATIVE TRIALS OF ‘STILL’ AND 
*‘SunzeR’ ENGINES.” 


In the year 1913 Messrs. William Denny and Brothers took 
out a licence from the firm of Sulzer Brothers, Winterthur, for 
their special type of oil engines. To obtain experience in the 
manufacture of such engines, they arranged to proceed with 
small twin-screw engines of about 250 indicated horse-power 
in all, and to build a hull in which these engines would be thor- 
oughly tested. Both the hull and the power of the engines 
arranged for corresponded with a stand type of mf draught 
passenger and cargo steamer, of which a number had been built 
for service in the rivers of India and Burmah. These vessels 
are 100ft. long, 23ft. 6in. beam, and 7ft. 6in. deep, and have an 
approximate speed of 10 knots with 250 indicated horse-power. 
When war broke out, the hull and engines for this experiment 
were well advanced, but under “ control ’’ conditions the work 
on them was stopped to make way for the pressing requirements 
of the Government. 

For some time before the war the firm had been interested 
in the Still engine ; fairly early in the war period it was arranged, 
with the consent of the Admiralty, that an experimental Still 
installation, to correspond with the hull already mentioned, 
should be proceeded with, being twin-screw engines of, in all, 
250 indicated horse-power, or thereby. This arrangement was 
carried out and the vessel with the Still engine was exhaustively 
tried. On the conclusion of the war it was decided to complete 
the original set of Sulzer engines and fit them to the same hull 
—the Still installation, so far as necessary, being, of course, 
removed from the vessel. This experiment also was duly carried 
out and the results with both types of engines are given later. 

In carrying out these comparative trials everything possible 
was done to ensure that the results in all respects would be 
reliable—the same oil was used, the same propellers, the same 
draught, the vessel was run on the mile to check the speed in 
terms of revolutions, the oil consumption trials were repeated 
several times, and during each trial were checked at stated time 
intervals, and it is considered that the results as given may be 

ed as reliable. 

The Sulzer type of oil engine is well known, and the Still 
system has been fully described in a paper read by Captain 
F. E. D. Acland before the Royal Society of Arts on May 26th, 
1919,+ but for the information of those who have not yet read 
that paper, it may be stated briefly that the Still type of engine 
is @ combination of the steam and of the internal combustion 
engine, steam acting on one side of the piston, while oil com- 
bustion takes place on the other side, within the same cylinder. 
A small boiler is part of the installation, from which the steam, 
generated by burning oil in the boiler in the usual way, is em- 
ployed as the starting agent for the engine. The boiler also 
acts as a receiver for the steam derived from the waste heat of 
the exhaust gases of the internal combustion part of the engine. 
The feed-water is circulated by a pump drawing from the bovtom 
of the boiler and discharging through the tubes of a generator, 
which is heated by the exhaust gases of the engine passing 
round the tubes. rom thence the water passes to the cylinder 
jackets of the engine, where it is used as the cooling agent, 
thus gaining more heat, and thereafter returns to the boiler in 
the form of steam and water. The steam thus generated is 
used in the steam end of the cylinder, and adds to the power of 
the engine as a whole. The exhaust gases pass to the atmos- 
sphere on leaving the generator. When the engine is running 
normally, i.e., under “‘ waste heat ’’ conditions, no fuel is burned 
in the boiler, the steam available being generated solely from 
the heat in the exhaust gases and from the heat transferred 
through the cylinder liner to the jacket water. The engine may 
be run at a considerable overload by augmenting the supply of 
steam through burning fuel in the boiler. Owing to the high 
temperature of the cylinder jacket cooling water—+.e., boiler 
water—the compression pressure in the cylinder necessary for 
the ignition of the fuel is considerably lower than is the case in 
ordinary Diesel engine practice. The cycle of the steam portion 
of the engine is just as in ordinary steam practice, an air and 
circulating pump, condenser, boiler feed pump, &c., forming 
part of the installation.} 

The Sulzer engines in question have cylinders approximately 
84in. diameter by 13}in. stroke—four cylinders to each engine 
—and are of the two-cycle type. The Still engines have also 
four cylinders per set, 7jin. diameter and 15in. stroke, fitted 
with a boiler of the Yarrow type—they are of the opposed 
piston type and two-cycle. The Still engines were designed 
with a view to their powers of manceuvring being beyond ques- 
tion. It was suggested that a separate high-pressure cylinder 
might be fitted, the other cylinders being the second unit of the 
ordinary compound engine. By this means some economy 
might have been effected, but this complication was decided 
against. It may be added, while it has nothing to do with the 
question of relative economy of the engines, that the Still engines 
were arranged to run astern under steam only. Owing to this, the 
boiler was larger than would be necessary in an engine arranged 
for astern working with oil also. The Sulzer engines, on the 
other hand, were made to the patentee’s design of 1913. Im- 
provements have been made since then, and it is possible that 
some of these improvements may tend towards greater economy. 
It will be observed that the Sulzer engine cylinder capacity is 
considerably larger than that of the Still engine, which has 
an effect on the varying relative consumptions at the different 
numbers of revolutions. In the Still engine the maximum re- 
volutions without overloading and without the use of oil in 
boiler were about 240. 

A representative of each patentee was present at the trials of 
his own system, and was satisfied that the trials had been 
carried out in an approved manner. The trials were continued 
until these representatives were unable to suggest any modi- 
fications whereby better results might be obtained. The oil used 
on the trials was shale 0.85 specific gravity. The manceuvring 
of both types of engines was quite satisfactory. From ahead 
to astern the time was about 5 sec., and in this respect the Still 
engine had a slight advantage. During the trials—as shown 





* No. II. appeared July 16th. 

+ See THE ENGINEER, May 30th, 1919. 

{As the experimental engines in question were started, and 
manceuvred astern, under steam, and, as in this case, the solid 
oil injection principle was adopted, no storagefof compressed 
air nor compressor was necessary or was provided. 





in Fig. 4—the Still engine worked entirely under waste heat 
conditions, #.e., no oil was burned in the boiler. It had been 
suggested that in the case of the Still engine, oil from the 
cylinders might find its way to the boiler and have a dangerous 
effect on it. With this possibility in view, the boiler was fre- 
quently examined during the trials with the Still engine, and 
also at their termination, and there was practically no oil 
deposit found. On the other hand, the feed-water filters re- 
quired frequent attention. The generators remained clean 
throughout the trials. 

The Sulzer engines were entirely constructed by the firm of 
William Denny and Brothers, but in the manufacture of the 
Still engines, owing to the pressure of work in their own estab- 
lish t, the istance and co-operation of T. A. Savery and 
Co., Limited, Birmingham, were arranged for. In carrying out 
the trials, the principal aim was to ascertain accurately the oil 
used in terms of the speed of the vessel, being the point of view 
most likely to appeal to the shipowner. 

The following diagrams are appended :—Fig. 1, Sulzer engine, 
indicator cards; Fig. 2, Still engine, oil and steam, indicator 
cards; Fig. 3, thermal efficiency, approximate; Fig. 4, oil 
consumption in terms of revolutions, or speed ; Fig. 5, indicated 
horse-power and shaft horse-power in terms of revolutions. 
The shaft horse-power was taken by torsionmeter. The 
facilities for fitting this gear were limited, and the results must 
be regarded as approximate. 

The thermal efficiency also is only to be regarded as approxi- 
mate, as the exact calorific value of the fuel oil was not avail- 
able; it was assumed to be 19,000 B.Th.U. The total weight 
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TEST RESULTS OF STILL 


of the Sulzer installation is 25 tons, and of the Still installation, 
with its special accessories and boiler, 29 tons; but, as pre- 
viously stated, the boiler was larger than would have been 
paid if the engines had been designed to work astern under 
ou. 

Engineer Vice-Admiral Sir George Goodwin said 
it might be a surprise to some members that the 
existence of the Admiralty Laboratory was due to the 
representations of the Board of Invention and 
Research, and if he remembered rightly all the mem- 
bers of the Committee were members of the Institu- 
tion of Naval Architects. Before the establishment of 
the Laboratory the Navy had depended almost 
entirely on private works and companies for pre- 
liminary experimental work, and he had always felt 
it was not fair to put the burden of carrying out these 
experiments on private enterprise. Of course, much 
of the work was of interest to those engaged in com- 
mercial shipbuilding, and although for obvious 
reasons the investigations in the past had had to be 
kept secret, he was pleased to see that permission 
had now been given for some of the results to be 
divulged. Soon after the Laboratory was estab- 
lished it began to supply information of great interest 











to engineers in the Navy in connection with Diese] 
engines. After experimental work had been com. 
pleted in tne Laboratory, and they were satisfied 
they could employ aluminium pistons .in submarine 
engines, a set of these pistons was fitted. After a 
300 hours’ test the pistons were sent to the Laboratory 
for inspection, and the report on their condition was 
favourable. Aluminium pistons were then fitted in 
the whole of the cylinders of submarine engines, 
These engines had been in service for two years, and 
on the whole had given very satisfactory results, 
The fitting of aluminium pistons enabled the power 
to be increased, and the result had been in that par. 
ticular class of submarine the weight of the machinery 
had been considerably reduced. It was the lightest 
engine of the type, and was the direct result of the 
first year’s working of the Laboratory. Engineer- 
Commander Hawkes, in his paper, said there was no 
indication of growth on the aluminium alloy. Since 
the paper was printed a report had come to hand, 
and although it was not very definite, there was some 
indication of a growth. This point called for investiga- 
tion. Engineer-Commander Hawkes also referred to 
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FUEL SHALE OIL SPECIFIC GRAVITY (85) AT 60°F 
CALORIFIC VALUE ABOUT 19.000 6 T.U. (GROSS) 
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AND SULZER ENGINES 


the necessity for greater co-operation between the 
engineer and metallurgist. He would like to em- 
phasise that point. On the purely engineering side 
they were perhaps ahead of experiments, and what 
was really wanted was investigation on the metal- 
lurgical aspect of the question. 

Professor W. H. Watkinson said there were many 
problems which must be solved before the internal 
combustion engine could be regarded as a safe and 
certain engine for marine purposes. The subject of 
detonation, tor example, was one about which very 
little was known. He was glad to note in the paper 
the recommendation regarding the co-operation of the 
metallurgist with the engineer. They at the Liverpool 
University were specially interested in the matter, 
because recently Messrs. Alfred Holt and Co. had 
founded a Chair of Metallurgy in the Faculty of 
Engineering, so that they would have the desirable 
combination of the metallurgist and the engineer 
working under the same roof, and in intimate and 
daily communication. He believed that just as the 
development of the steam engine proceeded from the 
simple expansion engine to the compound type, 60 








e] 
n- 


ne 


ry 


JuLy 28, 1920 


THE ENGINEER 


91 











in the internal combustion engine, compounding 
would be adopted. He realised the difficulties, but 
they were not insuperable, They must recognise that 
the internal combustion engine at present was in a 
crude form, and compounding was the line along 
which progress would be made. Commander Hawkes 
referred to mechanical complications. He thought 
they were not inherent in a compound engine, and, 
indeed, he believed the engine might be as simple 
as an engine of the ordinary type. Mr. Denny had 
given them in his paper a series of facts, and it was 
worthy of careful study. The poor results as shown 
by the curves relating to the “ Still’ engine at high 
powers near the limit were due, he believed, entirely 
to bad combustion, and much better results might be 
obtained with air injection instead of solid injection. 
Twenty-two years ago he tested the first Diesel engine 
which had been constructed in this country, and the 
curves he obtained were similar to those obtained and 
given for the “ Still” engine. 

Mr. J. Richardson said he thought it should be put 
on record in connection with Engineer-Commander 
Hawkes’ paper that what had been done at the 
Admiralty Experimental Laboratory had not, so 
far as he knew, been previously achieved. The 
performances of the engine were the best which had 
yet been recorded, and were an improvement on 
those of German submarine engines, although it 
should bestated that the German engine was operating 
at sea, whereas these results only referred to labora- 
tory conditions. One of the most interesting facts 
was the question of solid versus air injection taken 
in conjunction with super-charging. Commander 
Hawkes suggested that the super-charging should 
be continued with a view to obtaining higher 
pressures. Commander Hawkes suggested ports in 
the bottom of the liner, so that the second charge 
could be improved. He thought it would be a pity 
to adopt such means unless all other methods failed. 
The introduction of ports in the liner would rob the 
engine of some of its simplicity, which was one of its 
greatest advantages. Although the results recorded 
referred to the light engine, suitable primarily for 
naval purposes, there was no doubt that the facts 
which had been elucidated must be of considerable 
use and advantage to those who were now studying 
the application of the oil engine to the propulsion of 
ordinary merchant ships. One of the disadvantages 
of the marine oil engine as develo ped to-day in certain 
classes of vessels was the large space required. The 
most practical method by which this difficulty could 
be overcome was by increasing either the piston speed 
or the mean effective pressure, or both, and it was in 
these directions that Commander Hawkes had been 
working. He would like to ask for information as to 
the exact calorific value of the fuel. The consump- 
tions were stated with a high degree of accuracy, and 
while he would not expect to find a great difference in 
the calorific value of the shale oil, with which the 
solid injection runs were made, and the Texas oil 
which was used for the air injection runs, yet a very 
small difference in the calorific value would affect 
the results. Mr. Denny’s paper on the Still engine 
was a record of facts. The plans of the engine-room, 
comparing the Sulzer installation with the Still steam 
installation, showed that the space required was 
greater than he had anticipated. It would appear 
that the designer who was responsible for such an 
installation as the Still engine would have to take 
into account all the provisions of the legislation in 
regard to safety and security, both with regard to 
the oil engine and the steam engine. The total oil 
fuel per horse-power was very remarkable, because 
it might have been imagined that the performance 
would have been improved at higher powers, whereas 
the converse was the case. There was no doubt tnat 
the views expressed by Professor Watkinson explained 
the extraordinary breakdown. 

Mr. L. J. le Mesurier said it would appear that the 
Sulzer engine experiments were handicapped owing 
to the dimensions being greater than necessary. The 
actual engine was no doubt selected from standard 
sizes available, but as they were dealing with exceed- 
ingly small differences in performance as shown by 
the actual results on Arial, it seemed to him advisable 
to call attention to the question of dimensions, which 
had an important effect upon the comparison. With 
regard to the indicator diagrams, it appeared that the 
maximum pressure in the Still engine was only 
slightly less than in the Sulzer engine. It would be 
interesting to know whether the trials carried out 
were of different duration, and to have a statement 
on the question of reliability and cost of upkeep of 
the Still and Sulzer engines. Mr. Denny had referred 
to the satisfactory condition of the boiler and generator 
in the Still installation, a point which had an important 
bearing on this question. Engineers were generally 
familiar with the serious troubles which had occurred 
in certain ships in which the auxiliary engines of the 
enclosed type were fitted for dynames, circulating 
pumps, &¢c., the design of the engine being such that 
the piston-rod alternately entered the crank chamber 
and cylinder. The oil pickedZup by the piston-road 
eventually found its way through the feed system 
to the boilers, with such unfortunate results as to 
necessitate a modification in the design of the engine. 
According to Mr. Denny’s observation, it was satis- 
factory to learn that trouble was not experienced 
with the Still engine in this respect, although frequent 





attention had to be given to the feed-water filters. 
Engineers were, however, still in doubt whether, under 
more prolonged running in normal service conditions, 
contamination of the feed system, which could only be 
avoided by careful attention to the filters, would not 
occur and give rise to troubles at least as serious 
as in the case of the auxiliary steam engines. 


Mr. Shannon said that the papers shed interesting 
light on the merits of solid and air injection systems. 
It was a pity that Commander Hawkes had not 
experimented on solid injection in the 20in. piston 
engine. As far as the rating for the mercantile marine 
was concerned, the best rating was that at which the 
Diesel engine gave its lowest fuel consumption on this 
20in. cylinder engine. Commander Hawkes had 
brought to light some interesting facts on the subject 
of detonation. After carrying out experiments on a 
Cammellaird-Fullagar engine he tound detonation 
occurred under some conaitions, but he could not 
trace any undue pressure in the cylinder caused by the 
detonation. By increasing the blast, artificial 
detonation was set up, and by reducing it the detona- 
tion disappeared. 

Mr. F. Leigh Martineau said the memorandum by 
Mr. William Denny on the comparative trials of a 
pair of small Still engines and Sulzer Diesel in the 
same boat was an unique and valuable contribution. 
It was well known that in any comparison between 
interna] combustion engines the efficiency was affected 
by both size and compression pressure ; the higher 
the latter the greater the economy. It was interest- 
ing, therefore, to note that the Still engine, with a 
compression pressure ot 380]b. per square inch, 
showed a greater economy than the Sulzer engine 
with a compression pressure of 510 Ib. per square inch. 
In order to give a true comparison of the merits of 
these two engines it was necessary to base it upon 
compression ratio. A feature which would appeal 
to those who had experience of running Diesel engines 
was the flexibility of the Still engine, which was of 
special value in synchronising twin engines. The 
engines on the Still principle were the first in service. 
and the designs were produced within two years of 
the first use of heavy oil engines of this system. The 
weight could have been greatly reduced if this had 
been thought necessary. The manceuvring powers of 
the Still engine were exceptionally good, and were 
always under command. The Still engines, working 
with solid injection, showed a saving of 2} to 5} per 
cent. of fuel over the whole range of power for which 
they were designed. 

Mr. W. H. Martin and Mr. Scholes also spoke, and 
Mr. Hawkes and Sir Archibald Denny made brief 
replies. 

A paper was then presented by Mr. C. Frodsham 
Holt on “‘ The Efficiency of Propulsion of Full-sized 
Ships.” We give only the first tew paragraphs of 
Mr. Frodsham Holt’s paper. They indicate the 
directfon in which the author has been working. The 
remainder of the paper is too detailed to admit of the 
preparation of a useful abstract. 


“THe EFFICIENCY OF PROPULSION OF FULI- 
SIZED SHIPS.” 


In the published works of Mr. R. E. Froude and of Admiral 
Taylor are to be found sufficient data on the performance of 
model propellers to cover the whole field of ordinary ship design, 
with the exception of the fastest types of destroyers and cruisers, 
But it is not possible to use these results directly in design 
because of the differences known to exist between the behaviour 
of a model propeller working in open water and that of a full- 
sized propeller working in the disturbed wake immediately 
behind a ship. In addition, it is possible that the law of mecha- 
nical similitude does not hold exactly The ccmplex propulsive 
coefficient deduced from ordinary steam trials cannot be resolved 
into its elements for lack of sufficient data, so that there is no 
basis for comparing the efficiency of full-sized propellers Never- 
theless, it is fully evident that the propulsive coefficient derived 
synthetically from model experiments is not realised in the 
actual ship ; but to which of the elements—propeller efficiency, 
wake factor, or hull efficiency—the loss is due is not known. 
Indeed, it is probable that none of these is the same in the ship 
as in the modei. For this reason, the powering of ships, not- 
withstanding the great advances that have been made in the 
study of the resistance side of the problem, is still hedged about 
with difficulties and pitfalls. Large margins of power must be 
provided to cover possibilities of error. 

A step forward has recently been taken, which, while not 
sufficient in itself to reach a secure basis for future designs, at 
least gives a lead in the direction along which progress will be 
made, During the progressive trials of H.M.S. Mackay, a 
flotilla leader of the *‘ Scott” class, built by Cammell Laird 
and Co., Limited, the actual thrust of each propeller was 
accurately measured and recorded for a wide range of speed 
and power. Such measurements have doubtless been made 
before, but the only extensive experiments known to the author 
as having been made agen are those perfermed on the T.S.S. 
Oyapock, a vessel built by the above firm some thirteen years 
ago, and communicated to the *‘ Transactions’? by Mr. J. 
Hamilton Gibson, after a discussion. The author has analysed 
both these trials, and has been enabled to assess the values of 
the several elements of the efficiency of propulsion, and thus 
to compare the performance of full-sized propellers with that 
of models. It is thought that the method of analysis used can 
be adapted to the treatment of ordinary steam trials where the 
thrust of the propellers is not measured. The results of such 
analysis can then be applied to new designs, and will, in 
addition, lend more flexibility, and perhaps more certainty, to 
the value of propulsive coefficients used in estimating horse- 
power. 


Mr. J. Hamilton Gibson, in opening the discussion, 
said that in earlier years engineers were much per- 
plexed how to record the horse- power of marine steam 
turbines. The torsion-meter which was employed 
gave the shaft horse-power transmitted to the pro- 
peller, but eliminated considerations of engine effi- 
ciency. It would be another step in advance if it 





were possible to record the force exerted in the 
thrust block and thus eliminate the factor of pro- 
peller efficiency. It happened that his firm was just 
completing a small single-screw vessel propelled by 
triple-expansion engines of 475 indicated horse-power, 
and he had made an experiment in this direction. 
Arrangements were made to slack back the holding- 
down bolt of the small multi-collar thrust block, the 
block being secured by chains and stretching screws 
in which were introduced a pair of 3-ton spring 
balances. It was admittedly a crude arrangement, 
and the pointers of the spring balances oscillated so 
violently that it was impossible to obtain reliable 
readings. That experiment, however, gave the clue 
to the best method to adopt. A heavy cast iron 
strong-back was made in which cylindrical holes were 
bored, and two accurately fitted cup pistons were 
attached to the main fore and aft adjusting screws 
of the thrust block, and mede to slide in and out of the 
cylinders which were interconnected to equalise the 
pressure. Connecting pipes led to a pressure gauge, 
an indicator cock and a small hand pump. The 
indicator was worked off the low pressure engine by 
the air pump lever. On charging the system with 
oil and pumping up to the required pressure the 
whole propeller thrust was relieved from the thrust 
block casting and transferred to the cylinders in the 
strong-back, and the fluctuating thrust recorded by 
diagram was taken ofi the indicator. At the same time 
the torque of the shaft was taken by a flashlight 
torsionmeter. The information gained in tnis way 
would be far more reliable than model experiments, 
and the outcome might be that marine engineers 
would be able to reduce with confidence the power 
which was now put-into a vessel for a given speed, 
giving a reduction in first cost and a general gain in 
economy. 

Professor T. B. Abell congratulated the author on 
the forward step taken in trying to make use of 
another measurable element for determining this 
problem. The chief factors were revolutions, speed 
of the wake following the ship, and thrust deduction. 
Until now the only measurable element had been the 
revolutions, but Mr. Hamilton Gibson had now 
succeeded in measuring the thrust. Mr. Holt had 
combined the revolutions and thrust to try and deter- 
mine the wake and thrust deduction, but there was 
still one element which complicated the problem, and 
that was the pitch of the propeller. Mr. Holt had used 
the pitch as a known element, but there was no 
justification for his assumptions, which apparently 
were based on a figure given by Mr. Froude in his 
1908 paper, which had led to a great deal of misunder- 
standing amongst ship designers. Mr. Holt’s method 
would be very useful if the necessary information 
about the pitch of the propeller were available. 

Mr. A. T. Wall regarded the paper as marking a 
new phase in propeller investigation. The point that 
stood out in Mr. Holt’s contribution to the subject 
was that whatever method he used he only got from 
the propeller 85 per cent. efficiency, which confirmed 
the results of model experiments. That was a point 
that was certain to be taken up by marine engineers. 

Sir Archibald Denny referred to experiments con- 
ducted in his firm’s experimental tank with which 
they had achieved a considerable measure of success. 
The propeller was towed behind the model, and 
comparing the results with those on the measured 
mile, very reliable information had been obtained. 
On the subject of the pitch of the propeller his 
opinion was that the pitch of the face was hardly ever 
the true pitch, which varied with the power trans- 
mitted by the propeller. With a fine pitch it was 
probable the real pitch was greater than the apparent 
pitch of the face, and smaller under other conditions. 

Mr. Frodsham Holt, in a brief reply to the points 
raised, said he was not alone in his reading of Mr. 
Froude’s paper, which was adopted by Mr. G. S. 
Baker, who was a good authority on this subject. He 
read last week in a German publication an analysis 
of several experiments of an eminent authority in 
Germany who adopted the same line of reasoning. 
It would perhaps be advisable that Mr. Froude should 
be consulted on the subject. 

This concluded the Conference part of the pro- 
gramme, which terminated with a very cordial vote 
of thanks, proposed by Lord Durham, for the hos- 
pitality extended to the members during their visit 
to Liverpool. 








InpustTRIAL LEAGYE WEEK-END CONFERENCES.—The Indus- 
trial League and Council, 82, Victoria-street, S.W. 1, is continuing 
to carry on its very useful‘series of week-end conferences of 
employers and employed. During the summer of last year a few 
informal conferences were held as an experiment, and this summer 
a regular series has been arranged. The latest of these confer- 
ences took place at the home of Mr. E. J. P. Benn, Blunt House, 
Oxted, last Saturday and Sunday, and others will follow, when 
Sir Samuel Waring, Mr, Hugo Hirst, and Mr. H. V. Roe will in 
turn act as hosts. Last week-end seven representative trade 
unionists and an equal number’of employers spent their time 
discussing “‘ Employment and Production.” The Industrial 
League and Council is determined, as far as it is able, to leave 
no excuse to any employer or any employee for not knowing 
and understanding the view of the other side. The mission of 
the League and Council is to bring the two parties together and 
promote discussion and intercourse. The Industrial League 
is, we understand, prepared to accept offers from others who are 
willing to act as hosts. Any of our readers who possess pre- 
mises capable of accommodating eight, ten, or a dozen men for 
a week-end meeting should get into communication with Mr. 
John Ames, general secretary of the League. 
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Wage Increase Refused. 


A ctam by a number of engineering trades unions for 
an increase of 6d. per hour for adults and 3d. for appren- 
tices came recently before the Industrial Court. The 
decision of the court was published late last week, and is 
here reprinted. 

“1. The claims under consideration came before the 
Court under the general wages agreement of February, 
1917, and representatives of the parties were heard in 
London on June 29th, 1920. That agreement provides 
that the then existing agreements or practices under 
which applications for general alterations of wages were 
dealt with should be suspended for the period of the war 
and for such further period as might be agreed upon by 
the parties, and that during this period of suspension 
the Committee on Production should, in the months of 
February, June and October, after hearing parties, con- 
sider what general alteration in wages, if any, might be 
warranted by the abnormal conditions then existing and 
due to the war. 

2. After the Armistice the Interim Court of Arbitra- 
tion, established under the Wages (Temporary Regulation) 
Act, 1918, took the place of the Committee on Production 
under the agreement by the consent of the parties. The 
period of office of the Interim Court of Arbitration expired 
in November, 1919, and the Industrial Court have been 
asked to act on this, as on the last occasion, as the authority 
for the purpose of the agreement. 

3. The general advances, other than local or district 
advances, over pre-war rates given under awards of the 
Committee on Production, the Interim Court of Arbitra- 
tion, the Industrial Court, or otherwise, amount to 39s. 6d. 
a week plus 12} per cent. on total earnings in the case of 
time workers, the last advance being 6s. a week on basis 
rates given under award 180, on March 10th, 1920, by 
the Industrial Court. Thus, the general advances on a 
pre-war rate of 20s. a week amount to not less than 
46s. Ild. Similarly, the general advances on a pre-war 
rate of 30s. a week would be not less than 48s. 2d., and on 
a rate of 40s. a week not less than 49s. 5d. The general 
advances to pieceworkers cannot be summarised so 
definitely. They have received 26s. 6d. a week plus 
74 per cent. on total earnings; in addition, pre-war 
prices have been increased by 10 per cent. and the basis 
rate upon which new piece prices are calculated has been 
increased by 7s. a week. Further, in an agreement 
between the Federations and certain of the unions made 
last year, it is provided that piecework prices shall be 
such as will enable a workman of average ability to earn 
not less than 33} per cent. over his time rate. That 
agreement, it is understood, involved an increase in piece 
prices in many districts. Under the last decision—No. 180 
—of the Industrial Court, net or list piece prices were 
increased by 15 per cent. The advances to piece workers 
may be regarded as approximately equal to those granted 
to time workers. 

It should also be chserved that in many districts in- 
creases have been given under that provision of the agree- 
ment of February, 1917, which permits the bringing 
forward of cases where it is claimed by the unions that the 
rates of wages are unduly low, or that the war advances 
are not adequate. 

4. The claims of the workpeople were supported prin- 
cipally on the grounds that the cost of living had increased 
since the date of the last general advance; that in other 
trades advances in wages had taken place which were 
greater than those given in the engineering and foundry 
trades ; and that the condition of the trade would justify 
a further increase in wages. 

5. On behalf of the employers, it was submitted that 
the total advances given were adequate to meet the increase 
in the cost of living which had occurred since the outbreak 
of war, and that the commercial position was such that a 
further advance in wages would be accompanied by grave 
risks of injury to the trade. 

6. When the last award was given the officially published 
index number showing the percentage increase in the cost 
of living was 130. The figure given in the June issue of the 
Labour Gazette is 150. It should be observed, however, 
that in November, 1919, when the last-published index 
number was 120, an award—No. 870—of the Interim 
Court of Arbitration gave an increase of 5s. a week in 
respect of an increase in the cost of living which had not, 
in faet, taken place, but which was anticipated. 

The advances of 6s. a week on time rates and 15 per 
cent. on piece prices, which were granted by the last 
decision—No. 180— were given on grounds other than the 
increase in the cost of living, and the Court desire to 
reiterate an opinion then expressed that an alteration in 
the cost of living, although of great importance, does not 
in itself, and apart from other considerations, necessarily 
warrant any corresponding alteration in wages. 

7. In the course of the hearing the Court were furnished 
with information respecting the increases in wages which 
had taken place in other trades, and the argument was 
developed with ability on behalf of the workpeople that 
an advance was due in order that the relative level of 
wages in the engineering trade should be maintained. 
Although it is proper to have regard to the wages move- 
ments or earnings in other trades, the Court doubt whether 
the restrictive terms of the agreement of February, 1917, 
permit a comparison with them as a governing factor ; 
in any case, it would appear that at the present time when 
industrial conditions are still disturbed and when the 
effects of the war apply with unequal force in different 
industries, such a comparison would not afford a satis- 
factory ground for their decision. In this connection, the 
Court note that the negotiations between the Employers’ 
Federation and certain of the unions with a view to the 
consolidation of War advances and the establishment of 
permanent post-war rates are in progress, in the course of 
which, no doubt, the question of earnings in other trades 
will be the subject of consideration. 

8. In their last decision—-No. 180— the Court expressed 
the view that in ordinary circumstances the most important 
consideration which arises in deciding whether an altera- 
tion of the rate of wages shall take place is the value of 
the work done in its relation to the state of trade. At the 
time when the award was given the position in the industry 
was such, in view of the Court, as to justify an incroase in 
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rates, and an increase was accordingly granted. The 


published returns show that the state of employment in | 
| mittee, on which the Board of Trade, 


the trade is still good ; but from the evidence submitted 
on behalf of the employers it would appear that there are 
already indications in some branches of the industry of a 
falling off in demand. 

The point to which the Court have particularly directed 
their attention is whether, since their last decision was 
given, there has been such an improvement in the state of 


trade, or alteration of general conditions, as to warrant | 


a further increase in rates of wages. Some sections of the 
industry may be more active than others, but under the 


| to those who are subscribers. 
| understand, can be treated as trade expenses. 


agreement of February, 1917, the Court are required to | 


decide what general alteration in wages, if any, is warranted 


by the abnormal conditions due to the war, and hence to | 


have regard to the condition of the industry as a whole. 


It does not appear to the Court that on such a view the | 


position to-day differs to such a degree from what it was 
four months ago that the settlement effected by their last 
decision should be disturbed. 

9. After careful consideration, the Court accordingly 
find that the claims submitted have not been established. 

10. This decision shall apply to the United Kingdom of 
Great Britain and Ireland. 

11. Applications for special advances in accordance 
with the second paragraph of clause (1) of the agreement 
of February, 1917, have still to be considered .by the 
Court.” 








British Engineering Standards 
Association. 


Tue British Enginecring Standards Association held its 


second annual meeting on Thursday, July 15th, at the | 


Institution of Civil Engineers, when the chairman, Sir 


await discussion and final agreement with simiJar panels 
on the North-East Coast. The Marine Engineering Com. 
the classification 
societies, and the superintending engineers are actively 
represented, is also making rapid progress. Tho question 
of the standardisation of tail shafts is approaching com 
pletion 

The Association closes the financial vear with a deficit 
of £1100, and an appeal is now being made for assistance 
to firms who have not so far subscribed at all, and also 
Annual contributions, we 
We learn 
that some encouragement has already been received, that 
the fifteen to twenty thousand pounds reyuired during the 
coming vear will be forthcoming, as a number of leading 
firms, who are closely in touch with the work carried out 
by the Association, have increased their support by, in 
many cases, doubling their subscriptions. It is interesting 
to know that the engineering public is making increased 
use of British Standard Specifications, and that 31,000 
specifications were sold during the past twelve months, 
almost all in this country, as compared with about 3000 
in pre-war years. 








A Small Motor Truck. 





One of the latest of the numerous material-hindling 


| machines used in the United States is the small motor 
| truck termed the “‘ trucktractor,” which is shown in the 


} 


| 


Archibald Denny, Bart., presented the report and made a | 


review of the position, dwelling with especial emphasis 
on the need for further financial support. 

Last year the Chairman described the vast increase in 
the work of this national organisation both at home and 
abroad, and this year he was again able to chronicle 
further progress. The Association is rendering an indis- 
pensable service to British trade at home in co-ordinating 
standards, promoting efficiency and eliminating waste, 
and is also doing much to push British trade abroad. It 
is, therefore, regrettable that even after twenty years of 
useful work the engineering industry of the country is 
only now slowly putting the Association in a position 
adequately to cope with the increasing demands made 
upon its organisation. There are some 300 committees, 
comprising over 1400 members, who, as the Chairman 
pointed out, give their time and experience often at great 
personal expense and inconvenience to this great national 
work. The country as a whole, as well as the industry, 
owes a deep debt of gratitude to these public-spirited 
gentlemen for their loyal service, and also to the engineer- 
ing firms who allow their engineers, managers and others 
to take part in the work. The national importance of this 
Association in the development of trade, both at home and 
abroad, is being more and more appreciated, and the 
increased demands being made on it by the industry augurs 
well for its future. 

The Chairman mentioned that since the last annual 
meeting twenty-seven British Standard Specifications had 
been issued, and that some seventy were under revision, 
the most important of which, dealing with steel sections 
for general building construction, including shipbuilding, 
had just been completed. The new work which the 
Association has in hand includes the drafting of specifica- 
tions for various chemical products, copper alloys, materials 
and constructional strength of chemical fire extinguishers, 
steel wire ropes, steel bridge construction, and milling 
cutters and reamers. 


Probably the largest development during the year | 


under review has been in connection with the electrical 
industry. for which some forty-five specifications for 
electrical apparatus are in course of preparation. The 
work of standardising details in the construction of ships 
and their machinery is also making good progress. The 
panels which meet on the Clyde have carried out a large 
amount of preliminary work, and their proposals now only 


accompanying engraving. It is a three-wheel machine, 
with the single steering wheel and the driver’s seat at 
the rear, while the forward part of the frame has a flat 
platform, a fixed body, or a side or end dumping body 


| according to the character of the material to be handled. 


The illustration shows an end-dump body operated by 
a cable over a pulley supported by a standard in front 


| of the driver. 


The length of the machine is 9ft. over all and width 
3}it. over all, with a height of 24in. from the ground to 


| the floor of the machine, and all apparatus at least Yin. 





clear of the ground. The wheel base is 6ft. and the width 
over wheels is 3ft., so that, with its flexibility of steering, 
the machine can work through a crowded shop or through 
narrow passages, and can turn in the length of its own 
wheel base. With a 1}-ton load capacity the weight is 
about 2000 lb. A somewhat larger machine, with dump 
body of 1 cubic yard capacity, weighs 2400 lb., and has 
a wheel base of 7ft., with a total length of 10}ft. Most 
of the weight is carried by the forward wheels. 

In front of the single rear wheel is a four-cylinder petrol 
engine of the automobile type, having cylinders, 
3hin. by 4}in., and rated at 25 horse-power. The clutch 
is of the dry-plate multiple-disc type, and the main driver 
is on a transmission shaft, with pinions geared to the 
driving wheels. Long semi-elliptic springs are hung be- 
neath the axle, while the rear wheel has a vertical coiled 
spring enclosed in a pneumatic cylinder. The wheels 
are metal discs, and may be fitted with either steel or 
rubber tires. Speed can be varied from } mile to 15 miles 
an hour, and in ordinary service the petrol consumption 
is about three gallons ‘per day. 

These trucks are used in foundries, factories and mines, 
on farms and on engineering construction work. They are 
built by the Clark Trucktractor Company, of Chicago. 








Ir is reported by the American Congressional Committee 
which recently investigated the question of the industrial 
production of helium gas now manufactured in plants 


| at Forth Worth and Petrolia, Texas, that the present 
| method of extracting gas is impracticable owing to the 


heavy cost of operating the plants. The plants were built 
by the United States Government at a total cost of over 
6,000,000 dols. According to the Committee, it costs 
more to manufacture the gas necessary to inflate a dirigible 
airship than to build the ship itself, and the Committee 
recommended further investigation into other possible 
methods of manufacturing helium gas before any more 
money is spent, 
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Some Experimental Work in 
Connection with Diesel Engines. 


By Engineer-Commander C. J. HAWKES, R.N. (Ret.), Member.* 


THE question of the material and design of pistons of 
submarine oil engines was referred to the Board of Inven- 

tion by the Engineer-in-Chief of the Navy, and it was 
decided to construct a single-cylinder oil engine for éxperi- 
mental purposes, utilising, so far as possible, the parts of 
a standard submarine engine. Eventually it was decided 
to commence the experiments with a piston of aluminium 
alloy and, in order to keep down the weight of the piston, 
a comparatively low copper content was decided upon. 
It was uncertain whether this piston would stand up to its 
work for any length of time, but it is interesting to note 
that the original piston is still in use, and it has been run 
for a considerable time at comparatively high speeds and 
high mean pressures. The trunk piston was divided at 
the gudgeon pin centre and the two top-end bearings were 
carried between its upper and lower portions, the gudgeon 
pin being made a driving fit into the eye of the connecting- 
rod. The top-end brasses, which were lined with white 
metal, were not adjustable. Lubrication was effected 
hy forced feed from the crank shaft. Six cast iron piston 
rings were fitted in addition to a scraper ring. The con- 
necting-rod was made of 30 to 35 tons steel and was of 
I section. The diameter of the cylinder of this engine 
which for convenience is known as the ‘** Unit” engine-- 
is 14}in., stroke l5in., and of 100 nominal brake horse- 
power at 380 revolutions per minute. After the engine 
had been running at the full nominal load for some con- 
siderable time, it was transferred from Lincoln to the 
Admiralty Enginéering Laboratory, and the trials were 
continued in September, 1917. The engine was run at 
or above 100 brake horse-power at revolutions from 380 
to 500 per minute, and at mean pressures from 100 Ib. 
to 140 lb. per square inch, and it was not opened out for 
examination again until July, 1918. It was then found 
that the piston was in good condition, but the white metal 
of the gudgeon brasses had worn slightly. It was decided 
to bore the eyes of the piston larger, make new brasses 
of correspondingly greater thickness, with flanges at each 
end, and to fit more substantial keys to prevent the 
brasses turning in the piston. 

The experiments have been continued since Auyust, 
1918, at mean indicated pressures up to 140 Ib. per square 
inch, but it has not been necessary to make any further 
modifications to the piston, Whenever the piston has 
been dismantled it has been found in good condition, and 
careful gauging has shown that there is no appreciable 
wear either in the body of the piston or in the grooves— 
and, so far, there is no indication of “ zgrowth.”’ The 
cast iron cylinder liner is in excellent condition. The 
weights of the aluminium alloy piston and I section 
connecting-rod of the experimental engine are appreciably 
less than the weights of the corresponding parts of the 
standard submarine engine. with the result that the inertia 
forces in the former at 500 revolutions per minute are 
approximately the same as in the latter When running at 
380 revolutions per minute. The increase in mechanical 
efficiency would appear to be of the order of 2 per cent. 
From the experience gained, it may be taken that the 
clearances required with an aluminium alloy piston should 
be about 50 per cent. greater tltan the clearances necessary 
with a cast iron piston. There is no doubt, so far as present 
experience is concerned, that aluminium alloy pistons, 
although slightly greater in first cost, have many advan- 
tages over cast iron pistons. 

In view of the results obtained with the Unit engine, 
it was decided further to test the capacity of the piston 
to withstand higher mean pressures by supercharging 
and also to run at higher speeds. It was consequently 
arranged to compress, to the supercharging pressure, the 
whole of the air required by the engine by means of a 
standard Roots blower, driven by belt from an electric 
motor. The blower delivered air under pressure to a 
reservoir, which was fitted with a combined relief and 
pressure regulating valve, so that the supercharging air 
could be adjusted to any pre-determined pressure within 
the capacity of the blower. This arrangement gave no 
trouble, but it was found that the temperature of the 
air delivered at 3 lb. or 4 lb. pressure after a time rose 
appreciably and a water jacket was therefore fitted to the 
blower. Tests were then carried out with and without 
supercharging at various speeds up to 500 revolutions per 
minute, using the maximum quantity of fuel oil delivered 
by the fuel pump. A six-hole sprayer Was necessary at 
the higher speeds and the pressure in the solid injection 
system was maintained, as nearly as possible, at 4000 Ib. 
per square inch by adjusting the fuel valve roller clearance. 
Further, the compression pressure was 380 lb. per square 
inch and the average initial or maximum pressure was kept 
at about 630 lb. per square inch by adjusting the timing 
gear as necessary for each test. The same brand of fuel 
oil was used throughout, viz., heavy shale oil of specitic 
gravity 0.86 at 66 dey. Fah. Although the powers de- 
veloped during the tests were limited by the capacity 
of the fuel pump, the results obtained could not be regarded 
as satisfactory. The exhaust was not clear during any 
test and it was evident that it was necessary either to 
make some alteration to the fuel sprayer or to adopt a 
different system of fuel injection. It was therefore decided 
that no good purpose would be served by continuing these 
tests, and it was consequently arranged to experiment 
with the fuel injection system and to defer the super- 
charging tests until a later date. During the later tests 
diagrams were taken from the fuel system with the object 
of ascertaining the variation of pressure during the cycle. 
For this purpose an ordinary hydraulic indicator was 
used, but as the fuel oil was found to leak past the piston 
a U-pipe connection was made to the indicator and filled 
with heavy oil—so that the heavy oil was in contact with 
the piston. This arrangement overcame the difficulty, 
and it was found that with a gauge pressure of 4000 Ib. 
per syuare inch in the fuel system, with the engine running 
at 420 revolutions per minute, the maximum pressure 
was 4560 Ib. and the minimum pressure 3400 lb. per square 
inch. 

The indicator rig originally fitted to this engine was 
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considered to be unsatisfactory, and a new gear was fitted. 
A steel tape, 0.006in. in thickness, has one end connected 
to the piston and the other end connected to the rim of an 
aluminium wheel, which is mounted on a small shaft 
earried in a bracket attached to the engine framing. This 
tape passes over a ball-bearing pulley |}in. diameter. 
The shaft carrying the aluminium wheel also carries the 
pulleys to which tension springs are connected and the 
pulley from which the indicator tape is taken. By this 
means, a true copy of the movement of the piston can be 
obtained. An engraving from a photograph of the gear 
attached to the Unit engine is given herewith. A large 
number of strands-of rubber have been successfully used 
in place of the tension springs. 

lt may be interesting to mention, in connection with 
the Unit engine, that an obturator ring has been fitted 
to the piston since August, 1918, and has given fairly 
satisfactory results. The material used is phosphor 
bronze and the thickness of the ring is 0.05in. A lap 
joint, riveted and silver soldered to one end of the ring, 
is provided to ensure gas tightness past the gap. A filling 
ring is fitted, made in halves spigoted together, its width 
being such that it just allows freedom of movement of the 
obturator ring. When the engine was first run with the 
obturator ring, especially for about 15 min; after starting, 
an appreciable quantity of gas passed the piston into the 
crank case, so the ring was removed and eased slightly to 
give it more freedom. It was clear that only portions of 
the ring were in contact with the liner, and its surface was 
therefore smoothed up as necessary, and eleven slots, 
1/win. deep and '/,,in. wide, Were made in the upper edge 
of the ring. At the same time the clearance between the 
edge of the ring and the piston groove was increased from 
0.002in. to 0.003in. These slight modifications resulted 
in a distinct improvement, and the ring worked satis- 
factorily with mean indicated pressures up to 140 lb, 
per square inch. There was a very decided knock in the 
piston at the end of the compression stroke, and after 
running for a total of about thirty hours two additional 
light cast iron rings were fitted below the obturator ring, 
These additional rings, which were intended to act as 
“ buffer ’’ rings, practically cured the knocking, but they 
must add slightly to the piston friction of the engine. It 
is probable that this knocking could have been avoided 











INDICATOR GEAR ON UNIT ENGINE 


by reducing the piston clearance. After running for about 
150 hours at various powers, the obturator ring Ws again 
measured and the wear appeared to be about 0.00lin., 
whilst the maximum wear in the groove of tho piston 
when gauged was found to be 0.008in. So far, the obturator 
ring is promising, but it has been tested under very favour- 
able conditions. 

Early in 1918, several British firms were asked to produce 
designs of single-cylinder experimental engines of from 
300 to 400 brake horse-power, and one of these engines is 
now approaching completion. At about the same time a 
preliminary design for an experimental four-stroke single- 
cylinder engine of about 300 brake horse-power was 
prepared by the Admiralty Engineering Laboratory, and 
instructions were received to proceed with the working 
drawings on May Ist, 1918. Photographs of the engine, 
which was constructed at Chatham Dockyard, are repro- 
duced on page 94. Owing to space requirements it was 
eventually decided to design a square engine, 20in. 
diameter by 20in. stroke, developing its full power at 
390 revolutions per minute. The piston speed aimed at 
was therefore 1300ft. per minute, which was an advance 
on previous practice. Although all the drawings were 
completed before any information was available as to the 
German designs, it is interesting to note that the principal 
dimensions of the Laboratory engine correspond closely 
with the dimensions of the German engines—the cylinder 
diameter of the latter being 20.8in., stroke 20.8in., and 
developing approximately 300 brake horse-power at 
380 revolutions per minute. It was decided, having in 
view stiffness of structure as well as weight, to adopt the 
steel column principle for the framing, ‘the casting being 
of box form —as shown by the engravings. A water-cooled 
east steel sandwich plate, carrying the liner, is secured 
to the top of the column, and the cast steel cylinder head 
is in turn fitted to the sandwich plate. The crank shaft 
is of ordinary 30 to 35-ton steel, and is fitted with cast 
steel balance weights, lead filled. The connecting-rod 
is of I section, of 30 to 35 tons steel, with the corners of 
the palm end cut away, and the length between centres 
was made 4.9 cranks. The large-end bearing is of cast 
steel, filled with white metal. Thé hollow gudgeon pin, 
of Ubas steel, is shrunk into the connecting-rod. The 
aluminium alloy piston closely followed the design adopted 
for the Unit engine previously described, but it was 
decided to arrange for oil cooling, and the system adopted 





followed the lines of that fitted by Sulzer Bros. The 
recess in the head of the piston is hemispherical. The 
cast steel cylinder cover or head was made as simple and 
as light as possible consistent with stiffness, and care was 
taken to avoid, where possible, all straight ribbing. Air 
and exhaust passages are not embodied in the cover. 
The fuel valve housing, which is amply cooled, connects 
the top and bottom flanges of the cover and completely 
surrounds the fuel valve casing. The housings for the air 
and exhaust valve boxes, which form curved ribs between 
the top and bottom flanges of the cover, do not completely 
surround the valve boxes, so that the latter are directly 
in contact with the cooling water. By this design a com- 
paratively simple casting is obtained, and, although a 
considerably reduced depth of cover results from the air 
and exhaust valve passages not being embodied in the 
casting, so far as can be seen the cover is stiff enough for 
all practical purposes. The fuel pump is of the ordinary 
Diesel type, but it is designed to deal with pressures up 
to 6000 Ib. per si;uare inch, so that “ solid ’' injection can 
te employed. A Ruston standard vovernor is fitted on 
the vertical shaft and arranzed te cut off the fuel supply 
when the engine reaches a speed of about 420 revolutions 
per minute. 

The engine was first started on fuel on October 28th of 
last year and short runs were made, using Texas fuel oil, 
at 250 revolutions per minute, the maximum com- 
pression pressure with a compression ratio of 13.15 being 
475 lb. per square inch. During these runs no oil was 
used for cooling the piston. When the piston was examined 
it was found to be in excellent condition, and it showed an 
even bed on the liner, and it was therefore replaced. The 
speed and power of the engine were then gradually in- 
creased to 350 revolutions per minute and 200 brake horse- 
power. There were no mechanical difficulties at this 
speed, but it was found that the resistance in the fuel 
valve to the passage of air and fuel Was too great, and a 
number of pulveriser washers Were consequently removed. 
This modification enabled 168 brake horse-power to be 
developed at 300 revolutions per minute, but the quantity 
of pulverising air used was still insufficient—in fact, the 
fuel valve was working as a very inefficient solid injection 
valve—-and the fuel consumption was 0.61b. per brake 
horse-power hour. The fuel valve of this engine, as in 
the case of the air injection valve fitted to the engine pre- 
viously described, was provided with a distributor con- 
taining a large number of small holes, so that the air 
sprays corresponding to each hole could be directed into 
the combustion chamber in any predetermined direction. 
This is essential for engines running at high speeds and 
with comparatively high mean pressures. In view of the 
resistance in the fuel valve of the experimental enyine, 
it was decided to remove all the pulveriser washers and 
to replace the distributor by one having a small number 
of larger holes, as it was desired to limit the pressure of 
the blast air to 1000 ib. per square inch when the engine 
was developing its full output. This alteration resulted 
in 168 brake horse-power being developed at 300 revolu- 
tions per minute, with a fuel consumption of 0.35 Ib. per 
brake horse-power hour. 

At this stage the revolutions of the engine had to be 
limited to 300 revolutions per minute, and the running 
generally was considerably restricted owing to complaints 
in regard to vibration. On a few occasions, however, 
before the speed was limited, the engine had been run at 
its rated speed with no signs of trouble. As 300 revolu- 
tions per minute could not he exceeded, although a few 
tests were actually run at about 320 revolutions per 
minute after this time, it was decided to carry out tests 
at about this speed and at lower speeds with the object 
of improving the fuel consumption. Typical results 
are shown in the accompanying table. 


Typicat Test REsULTs OF SINGLE-CYLINDER ENGINE. 





LSet Me ns ol SOL 31 | 49 50 
2. R.P.M. os os! ofS” 1288-1282. (245. j222 
3: B.ELP. os owe cele tae Tae 138 106 
OP os ic. os 3 SER - [968 198T. 1074 © SIS 
5. M.E.P. in ee, eee ne ae te 76 
6. Mechanical ’ efficiency, | | 

per cent. .. 86.4 | 83.5 | 83.6 | 79.4 | 78.5 
7 Blast <page Ib. per } 

sq. in. ; - 1960 ‘960 880 (750 700 


27.3 |-27.3 | 23.2 | 18.3 


to 
-! 
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8. H.P. of compressor 
Fuel consumption, Ib. per 


H.P.-hour— | 
9. LH.P. .. --| 0.31) 0.28 0.28) 0.28 0.27 
10. B.H. -a excluding com- | | 

press: 0.36, 0.34) 0.33) 0.35, 0.34 
ll. B.H. P., ia saubedings com- | 

pressor, estimated ef 0.4 0.39 0.38) 0.4 0.41 
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The power required to supply the blast air is not 
accounted for in lines 3, 6 and 10. The compressor used 
is of the Reavell type driven by belt from an electric motor. 
Line 8 gives the horse-powers absorbed by the compressor 
after making the necessary deductions from the E.H.P., 
based on a combined motor and belt efficiency of 55 per 
cent. 

At the end of a hundred hours running at various powers, 
the engine was opened out for inspection, and the piston, 
top end and bottom end bearings were found to be in 
excellent condition. The engine runs smocthly and well 
at the higher speeds. At the lower powers a very slight 
piston knock is sometimes noticeable, which would indicate 
that the piston clearance is slightly greater than necessary 
at these speeds. The quantity of piston cooling oil cir- 
culated through the system when running at 314 brake 
horse-power at 314 revolutions per minute was only 
210 gals. per hour, and the quantity of heat carried away 
by the cooling oil is about 2.3 per cent. of the heat supplied. 

No difficulty has been experienced at the laboratory in 
running high-speed Diesel engines working on the four- 
stroke or two-stroke opposed piston cycles at 130 lb. 
M.E.P. with a smokeless exhaust when using Texas fuel 
oil, but in each case air injection has been necessary, 
as smokeless combustion has not so far been obtained with 
the solid injection system at mean pressures much in excess 
of 1001b. per square inch. For pressures above 130 Ib. 
per square inch, it is probable that sapercharging will be 
adopted, and the problem of working at these high mean 
pressures with a smokeless exhaust is primarily one of 
suecessful fuel injection ; in fact, the fuel injection valve 
is the heart of the high-speed engine, 
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In addition to the engines already mentioned,..other |) G00.) ) oS foes dicenten // eeoehaadt eaaara ra 
engines have been experimented with at the Laboratory, | (.....; alll alien Be eth 
and interesting and valuable tegults: obtained, ‘but it is |... Proviticial ‘Letters.’ ” 
not possible within: the dimite:of this: paper) te;mekd more, (00.05. # ho. 110i balls tipi aieddonas wet sonrtM09 art 


than a brief reference to them.) Dhe/ following; ebgines 
and plant are being experimented with or are under con- 
struction, in addition to those already: meutigned 
The opposed-piston type of two-stroke engine is repre- 
sented’ by *@ single-¢ylinder totally ‘enelosed engine by 
W. Doxford and "Sons, Sunderland; which thas a’diariéter 
of 14.55ini and a combined stroke'of 28/3ini: The double: 
acting scavenge pump’ and -four-stage air mn omer ‘are 
driven from two cranks'on an exterision of the engine'shaft/ 


The ‘desigw*ofa compound 
whith was the outcome of apr / anid Outline sketches 
submitted’ By Mr. 'H: Rieardo to the Interrial Combustion 
Sub-Committee, was edmmenced ‘at the Board of inven- 
tion and subsequently completed atthe Laboratory! |'Tt 
was constructed by P, Brotherhood, Limited, to working 
drawings supplied by the Laboratory; -Attér a number of 
tests had been carried out, it was decided that in view of 
the unavoidable complication) of; the engine for marine 
purposes and the pressure of other work to discontinue 
the experiments for the present... A.40 brake horse-power 
pe’ herr d Bolinder engine has been’ obtained, but 
this will not be erected until the, is, tray rred 
to West Drayton. A 30 brake paaborony ie | p0G inder 
four-stroke Diesél engine is being conatrueted: pringipally 
for use@ in ¢onnection with the testing of fuel oils,, In view 
of the. numpher. of. paratiin engines now. in, use in, the Nevy. 
a fourseylinder engine of about.f@ brake horsepower has 
been obtained and tests-hayve.commenced, || A single -cylinde 
cylinder single-acting | two-stroke. engine of about. 400 
brake horse power!is being eonstructed for, the Admiralty 
by J, 8) White and, Co,, Cowes.;. The working, drawings 
were undertaken by. the. firma, the,outline design and.draw- 
ings ,of, various details. being provided by the Laboratory, 
Although the head room,ayailable in.present submarines 
precludes; the, use of the, donble-acting engine, it. was felt 
that, from the, point, of, view of general development: it was 
desirable. to, consider, this. type. ;.A..preliminary., design 
has, therefore been made which maybe taken up at a.later 
date... It was) understood, that .previous, troubles with 


double-acting engines were largely due to; the difficulty.of | P 
the, underside | 


obtaining. satisfactory fuel..combustion. on, ths 
of the piston. In the Laboratory design, therefore, special 
attention has been.given, to this point,,as well as :to.the 
design of the covers and liner. 





Fuel Oil. in, Canada. 


Accorpine to official statistics Canada’s annual pro- 
duction of minéral Oil is about’ 310,000 barrels; as’ com- 
pared with 330,000,000 barrels of ‘thé’ United States. A 





prominent geologist in the States—J.’ D: ‘Northrop— | 
before 


has expressed the view already heard many times 

that petroleum production in the United States may teach 
its maximum this yearand decline steadily thereafter. At 
present, 60 per cent. of the total world ‘supply’ comes 
from that country, and 20 per dent. from Mexico and 
Russia, normally; but with these two latter couritries 
in @ rather precarious condition, increasing atterition ‘is 
being directed to Canadian resourcés of mineral’ oil.” ‘The 
Industrial Resources Department of the Canadian Pacific 
Railway has recently issued a rather lengthy pamphlet 
on the subject, of considerable geological interest perhaps, 
but containing little information concerning any actual 
extensive finds of “pay-oil.” It is full’ rather 6f “possi- 
bilities and probabilities, and contains among other things 
the rather startling admission—to the or lay mind— 
that ““even the most rt explorer has little data to 
guide him, and drilling ‘im the dark” is the only test that 
can be resorted to,” Wever, a rough geological division! 
of the country is made, and it is concluded that the vast 
areas of the north and north-west can certainly be excluded, 
and the greatest promise is in the south and east. The 
most successful existing fields are in Eastern Canada, in 
the Devonian formations of Ontario, where one field alone 
—the Mosa, in Middlesex County—yielded in 1918, 109,000 
barrels out of a provincial total of 288,760 barrels. ere 
are eleyen others in_the’ province, all producing from 
shallow wells in the Devonian formation, It is thought 
that deeper drilling would reach the Lower Devonian and 
Silurian strata constituting a continuation of the great 
oilfields of Pennsylvania and Central Ohio. “There are 
possiblities, too,. in New Brunswick and Nova Scotia. 
About 1900 the New Brunswick Petroleum Company put 
down seventy wells, but without miuch result so far,” Large 
deposits of petroliferous shales were found ‘in Alberta 
County, and yielded about 40 gallons of oil per ton’ in the 
retorts of the Pumpherston Oil Company, of Scotland, 
where they were tested. If only imiproved methods of 
distillation could be discovered, these shales ‘and also the 
“tar sands” of Western Canada, would constitute a very 
valuable source of fuel oil, These tar sands aré mostly in 
the neighbourhood’ of the Athabasca River, ‘and cover 
an area of about 1000 square milés, and vary in thickness 
from 140ft. to 225ft. Other districts in the west are the 
Peace River, Southern Alberta, and the south’ and south- 
eastern parts of Edmonton. Various oil companies have 
expérimentéd in these regions, and it is stated in the report 
that the Imperial Oil Company, the Shell Oil Company and 
possibly others will spend large sums this year in further 
tests. The Imperial Oil Company is @lready carrying out 
thorough tests in Alberta. From the fact that the geolo- 
gical formations in these portions of Canada are similar to 
those of the United States, where the most prolific’ oil 
reservoirs have been found, it is concluded that “it reqtiites 
no more than an average share of optimism to predict 
that Canada’s future as a world oil producer is certaim, and 
only awaits the assured result of time and capital 'expended 
on the scientific location of favourable structures.” 








‘Ix view of the status and future of the Irish railways 
being’'a subject dealt with in thé Governnient- of Ireland 
Bill, ‘the pro general railway legislation, outlined in 
the recent White Paper, will not apply to’ Ireland. 





interval ‘combustion’ engine, |) 
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The Threatened Pig Tron Famine, | : 
‘vn loo Faw inert is Ot more abundant than Inet’ week, 

and the pro t of @ famine in rt pd is as acute now 

ae iv wee then! The oxtddd demidind for foundry iron-Ge 


ly 


net likely to be Overtaken fora tone while to come, ani 


| @ serious seardity ‘of stipplies ‘existing, smelters aré able 
teeommand prices much in exces*of the basis, and they will 
not sel at lower figurés.’ There has, however; been no firther 
advanes; andaimiess'some continventy arises it seems to' be 
coriceded’ that! the ‘limit nas been reached. There: is some 
tuk =on Birmingham! Exchanse of further: | ineresisds 
becdminy’ néeeasarv/’ but consumets Have’ viven hitits 
lately that their pationeé is not’ inexhaustible: \ Ane these 
communications from buyers may not tnlikely hive the 
éffert of checking’ the! “-bulls:* » The administration “of 
such: a delay would ‘be wholesome for trade,’ Northamp- 
tonshire forge qualities basis quotations vary from £497 19s: 
to £11 15s., and No. 3 foundry from £1] 15s. to £12; while 
the basis .miriimem. fer. Derbyshire, grey. foree is.about 
£12 5s., and No. 3 foundry £12 10s. f.0.t. at furnaces, 
though quite'a‘number 4f sales’ are recorded at higher 
figures.” To ‘ascertain the bulk’ of actual selling prices; 
however, it is necessary in the case of Derbyshire irons to 
add varying premiums up to’2%. or 24s: per ton, and ts 
revirds' Northampton brands npremium of 5s.” per ton. 
Staffordshire makers adhere to thé hasis laid down in’ May 
as follows: “Part-miné iron, £12) 2s) fd! per ton; No.’ 
foundry, £12 10s); ‘and cold blast alt-mino foundry iron, 
£18 5s. per ton. Makers ‘state that the prevailiny scarcity 
makes’ it impossibls for prices to recede; Output: at the 
furnaces has improved a little owing to better coke sup- 
plies consequent “upon the more régular working of the 
its. ‘The weakness of steel scrap counteracts to sone 
extent the dearness of pig iron, inasmuehras to a constantly 
increasing extent ‘serap: enters into: current steel pro- 
duction. This week numbers of Birmingham merchants 
who have good quantities of serap to offer find! themselves 
quite unable to sell because buyers continue to stand off 


| the market and persist in “ bearing "’. taectics.‘)They are 


showing themselves determined to benefit by the very 


| large quantities of broken war material that have lately 


come into the hands of merchants, A substantial fall 
has already taken place in steel scrap prices. Recent sales 
have been registered at £10 10s. per ton delivered Birming- 
ham, a drop of fully £1 per ton on less ‘than a fortnight 
before. Cast iron scrap is also becoming a°drug on the 
Birmingham market. A large tonnage is said’ to be on 


ton’ tipoh' previous quotations. “America is competing 
keenly in ‘steel scrap, and has succeeded in making fairly 
large deliveries to South Wales. 


The Iron Trade and Increased Railway Rates. 


One hundred per cent. increase in railway rates, 
and a further possible advance of 2s. per ton on coal, has 
firmed the manufactured iron business in Birmingham, 
in spite of the decline in the export trade. Sellers were very 
cautious how they proceeded. Prices generally were well 
supported by a strong undertone. While new business is 
not so plentiful as it was, inquiries are quite sufficient to 
keep the trade busy, and enable manufacturers to main- 
tain the premiums on list prices which have prevailed for 
somé time past. The pr t. of the higher railway rates 
is causing ‘concern, and, it is thought, will prevent any 


observable a decided opinion against making any con- 
cessions at present. Certain it is that finished iron is 


Production ¢ontinues insufficient to meét demand. 


Belgian and American Rolled Iron Competition. 


Staffordshire. marked, bars still command £33 10s. 
per ton, good second -clags bar iron £30 10s. to £31 10s., strip 
iron £32 to £33, and rounds and squares. £34 10s. to £35 10s. 
per ton. No. 2 Belgian iron rounds are quoted at £31 5s!, 
and No, 3 at £32 5s, f.o.b, Antwerp. This material,’ 
however, .is_ offered without engagement, and deliveries 
are too precarious to permit of much business being done on 
Midland exchanges. Better deliveries are. being made 
locally of Belgian nut and bolt qualities of iron of fi. and 
upwards, upon which the Belgian mills specialise. ' The 


upon their own basis makes of fin. and under. Local 
prices are about £30 10s. delivered, and Lancashire quota- 


£30. 15s, -f.0,t. at. producers” works. e Belgian com- 
petition, not in bars only, but in finished nuts and bolts 
themselves, mentioned in my letter last week, is a remark- 
able feature of the trade reconstruction period. The 
matter is oceasioning great remark in the Darlaston dis-| 
trict of South Staffordshire, where are situated numbers 
of perhaps. the largest bright nut and bolt. works in the 
whole kingdom, To these great factories the competition, 
if it imcreases—as seems probable—may prove serious. 
Galyanised sheets appear to have begun a steady descent 
in- values, This week's quotations are below £50 per ton 
for 24 W.G. material packed in bundles f.o.b. Liverpool 
or equal-distanced outports, Some other leading makers, 
however, say they are still able to obtain £53 or £54. 
Some producers interpret the recent falling off of overseas 
orders as meaning that prices have outrun the purchasing 
powers of importers. This trade is now realising the 
strength of United States competition, particularly in the 
Argentiné and other important markets of South America. 
Happily, black sheets do not appear to have shared the 
weakness of ga’ 
£44 to £45 for ‘doubles,’ delivered in the district. 
Puddled bars ‘on the market’ to-day were in short supply 





at £24, puddled billets £24 10s., and small billets £25 per 
ton. 





»| steel 


' | condition 


} price reddetions have been conceded ‘in the past 
| the’ position is 6ne wiieh causes consumers anxiety. With | 


Offer at as low as £8 15s. per ton, a decline of £1°5s. per | 


serious decline of prices in this department. There is | o¢ 


showing greater firmness than any other branch just: now. . 


Staffordshire mills are, therefore, able to concéntrate more J. 


tions for the samé material of superior quality are £30 to) 


Ivanised material so far, and are still quoted | 
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‘The widest sinner ity ‘ts 

viotations! There isalso'a growing tendency; too, 
| thro ut thé! trade td” 

policy of quotimg definite pricbs’and to do away with the 
! clatise in’ coritraets! 

and is distinétly indieative .of ‘the ‘weakness which has 


(} lately \ananifested. jitdelfi:.* In’otruthy ‘sellershave new 


| beeome cadeneay ‘doheerned. ‘at the. changed aspect. of 
the trade to seek: y to encourage business by dropping 
rates. Although it cannot be’ said-that the policy is yet 
general, I must state that for tempting orders substantial 
J ten 

or so)" Section: steel has ‘been ‘reduced: from £34 to 
£32, while there are reports: of very low ‘quotations for 


| steel’ bars; one North-Hastern“order: having been placed 


as low as £26. Shéet bars are:also decidedly cheaper, most 
firms being willing to decept £24, as compared with £28 a 
sliort tims ago. A good:deal of ‘this: steel has been sold te 
urgent! buyers asvhigh as £30). A number of the steeb 
works ‘are’ still ina very’ strong position with regard to 
billets; and are declining all fresh orders. For such business 
as' is accepted,’ many ‘makers ‘demand the full rate of £25 
10s;, but business is reported to have been done as low:as 
£24; United States competition im billets and steel bars 
and ‘wir. rods is‘ continual threat to which native makers 
find themselves*subject, but exeept:as touching wire rods 
there is no occasion to regard this faétor of the market 
very seridusly at: present. Latest ‘reports from America 
show a substantial increase in the steel production for the 
first ‘half-of thé year, and it is‘also understood that trans- 
port congestion there ‘has been to some extent relieved. 


_ Trade and Finance. 


Wherever, Midland iron and. steel, capitalists and 
master engineers, meet finance as much as trade is this 
week being talked,...The serious hindrance to current trade 
and: to.'a@ fulfiliing,.of :works development, policy under- 
taken in respect. ef, reconstruction enneTnen ADORNS by oe 
present mone stringeney. is. being felt over a.wide 
industrial nearness mnt has reconstruction been stopped, 
but it is becoming increasingly difficult to finance present 
output. - While,the banks at home are taking @ very firm 
grip of business,;s0me of the foreign banks, which have 
hitherto been in the habit of affording financial aasistance 
to overseas trading, are now resorting to the rationing 
principle. in the distribution of their. money. The most 
merciful explanation which is afforded of bankers’ pro- 
ceedings in. Birmingham trade circles this week is that 
they are not shy at risks, but that they simply have not the 
resources themselves to put more than a limited amount 
of business through. Whatever the exact truth, the iron 
and steel trades and the interests of the machinery and 
engineering: trades ara..being greatly. hindered by the 
financial tightness. . I could.give some striking facts in 
connection with local engineering trade were I allowed. 


Non-ferrous Metallurgical Research. 

Thanks to-facilities afforded by one or two leading 
manufacturers, the. Association formed in Birmingham for 
carrying on research work in connection with the non- 
ferrous. metals is: now getting into practical work. <A 
specially installed electric furnace has been placed at the 
disposal.of Professor Thomas Turner, of the University, 
for experimental work upon the casting of brass and 
copper ingots by the; Pontelec Company, Birmingham. 
The.furnace,. whichis itself.in the experimental stage, has 
been.erected on the firm’s own premises, and tests are being 
made which, it is hoped, will solve problems that have long 
puzzled..the brassfounders, particularly respecting ingot 
blow-holes. . I,am, glad to know: that another local firm, 
Messrs. Allen,. Everitt, and Sons, have placed a laboratory 
which they are. adding to their works at the disposal 
the. Association for twelve,months, and this concession 
is likely to, prove of distinct aid to research. One thing 
which the brassfounding industry especially would do well 
to make a note of is that if full advantage is to be taken of 
a, Government grant for this research work of a sum equal 
to ‘that raised. by the’ Birmingham industry itself for five 

from. the: launching of the scheme, our manufac- 
turers here. will:have to exhibit much more interest in 
what!,is; being: done... Though .the Association is now 
eighteen-months old it is practically unhoused. Research 
work ean only: be delayed-at serious risk to the develop- 
of. .the,industry’s welfare... The British scheme, I hear, 
has been;taken as the.model of similar projects in America 
and 'Canada,.and according to. reports which are coming 
across from those countries the matter is being more 
energetically pushed there than at home, and these manu. 
facturers are our competitors. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue iron and steel markets are now in & very 
wncertain ‘condition. ') It makes some ‘of the members of 
the trade quite angry when’one ventures to suggest that 
prices are now coming down, and’ certainly in the Man- 
chester centre there are not the same evidences as are 
reported from’ other districts ; but in spite of anger and 
obstinacy, ‘the feeling is growing that it is wiser now to 
restrict ‘one’s ‘operations and keep the stock low. The 
meaning of this is, of course, that the dread of higher prices 
has disap ; and that there is no lon, much fear 
of being unable to buy what is wanted when one wants it. 
Tt cannot be said that in ali departments of the market 
this is’ the 'cas6, for there is some very real scarcity ; but 
asa general rule consumers are not nearly so anxious as 
they were. 


Metals. 


The upward movement in copper is not se distinct 
as it was, although prices for standard metal are still com- 




















paratively low. There has been a difference of £14. per 
ton between standard and refined ingots, and of course this 
is very much too great.. There are no, doubt considerable 
increases in the cost of refining, but nothing to account 
for-such a gap as this. The fact is that the old relation- 
ships between. standard copper and all the. other forms 
of the metal have been destroyed and will. have to.be 
reconstructed, There is now, for instance, a difference of 
£10 between copper’ sheets | and:.flat copper bottoms, 
Copper braziers, 4ft..by 4ft., are at.£161 per. ton, yellow 
metal braziers, 4ft. by 4ft.,. are at 1s. 6d, per pound (£168 
per ton), while at the same, time yellow metal. rods are. £51 
ton cheaper than copper:reds. . The e ive diffe 

tween standard and refined eopper may probably lead 
to more buying of .standard by American refiners, and 
this will, of course, tend to regulerise the situation... ‘The 
copper market, however, wants a renewal of demand from 
consumers and not from refiners, and: this is what. it does 
not get. The theory seems to be that consumers are now 
using @ very much larger proportion of scrap. .A very 
considerable tonnage of scrap has ‘been sold lately,. but 
there seems to be plenty more to come into the market, 
and the prices are comparatively low, exeept when com- 
pared with standard. Another feature whieh has to’ be 
considered is the renewal of selling by Japan... It was hoped 
that Japan had got rid of all the copper she could no longer 
hold, but this does not appear: to be the case. . Japan 
bought very large quantities of war material during the 
year following the Armistice ;: to so great an-extent, indeed, 
that the British and American Governments got nervous, 
Now she is re-selling, and copper is evidently one of the 
materials of which she has too much. The market f 
tin has been steady to firm for some time, and is main- 
tained partly by the firmness of silver. 





Last week the 
silve: market gained another 14d. per ounce; and the total 
gain since the lowest point is 10d. per ounce. This 
almost exactly corresponds with’ the gain in tin since the 
lowest point. It is’ very difficult’ to form any decided 
views about the future of tin: Of course, a dea. 
will depend upon whether more rapid progress ean be made 
in the industrial reconstruction of Central Europe, and 
about this one ¢an form no opinion at present. America 
seems to be abstaining from the market ‘for @ long’ time, 
but she should begin to buy again soon.’ The outlook for 
lead is a little uncertain, but recently more Australi 
lead has been shipped ‘here, and there is also a fair-sized 
lot nearly due from Mexico. The market declined some: 
what from the higher prices reached last week. Spelter 
is rather weaker than it was, and there is now some talk 
of German metal coming into the market. There seems 
to be rather a pressure to sell just now from several 
directions. 
Pig Iron. 

The searcity of foundry iron on this market 
continues, and there is at present no sign of its abating, 
although sellers do not now seem ‘to anticipate a market 
rise. There is, however, the probability of an increase in 
the transport charges, and this is being talked about. In 
some districts blast-furnace owners are preparing a new 


clause to provide for the extra cost of bringing materials | 


to the furnaces, and this is nearly as objectionable to the 
buyer as the old clause which was becoming obsolete. If 
the great scarcity continues, it is possible that ironmasters 
will be able to saddle the consumer with any rise in the 
railway charges ; but if, happily, the demand for pig iron 
slackens, then the maker will have to pay the increase out 
of his profits. The prices of foundry irons heré are about 
as they were, say, £13 12s. 6d. to £13 15s. per ton delivered, 
and there is a little Scotch iron at about £14 10s. Cleveland 
nominal prices have not yet been altered, but this week 
there is some talk of putting them up. As there is still 
over £2 per ton difference between the nominal 

price for Cleveland No. 3 and the actual furnace price for, 
say, Derbyshire, or any other Midland brand, an advance 


in Cleveland ought not to affect the prices here ; although 


one would not like to say that it might not do’so. 
Finished Material. 

The market here for finished iron and steel is 
perhaps a little easier than it was, but there is not‘any 
serious difference yet. It is reported that the shipbuilding 
demand is less active, or at any rate that shipbuilding is 
on the decline ; and this may be true, but there is so much 
yet to be done that makers of iron and steel do not feel 
the change to any extent. Possibly some of the extreme 
prices quoted for finished st-sl are being modified, and 
this may mean that the pressure on the works is being 
relieved. 


Scrap. 


The market for scrap is in an uncertain condition. 
Dealers are certainly reducing the prices which they will 
pay, and when they buy they want a large market because 
of the increasing risk of a fallin the market; but they have 
not yet begun to cut the selling prices. to any extent. 
Foundry scrap ranges from £10 to £11 per ton according 
to quality. 


Manchester's Electricity Supply. 


The report of the Electricity Committee of the 
Manchester City Council for the year ended March 3lst 
last has just been published. It states that the total 
income for the year amounted to £1,197,199, and the 
working expenditure, exclusive of depreciation, £765,357, 
leaving a balance of £431,842, from which there has to be 
deducted £344,208 for interest, sinking fund, instalment 
of loan repaid to Public Works Commissioners, and income 
tax, leaving a surplus of £87,634. The quantity of energy 
sold in 1920 was 182,419,070 kelvins, and the total maxi- 
mum supply demanded was 82,150 kilowatts,. of which 
10,260 kilowatts was for traction purposes... The average 
price paid for fuel rose 3s. 2d. per ton during the year, and 
the average weight of fuel consumed rose .07 Ib. per 
kelvin sold. At the Stuart-street station, Babcock and 
Wilcox, Limited, have completed the installation. of the 
third and fourth water-tube boilers of 80,000 1b. actual 
evaporative capacity each, and a further contract for two 
similar boilers has been placed with the same firm. All 
these boilers are equipped for burning low-grade coal and 
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coke breeze. Westgarth and Co., Limited, 
in conjunction. with , thei the Metro- 
politan. Vickers : 


successfully 
completed the contract for the.installation of a 25,000- 
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A contract has been placed with the Me! litan- Vickers 
ae atenit Cal Limited, in conj 

i tric Com Limi nag i tt 
turbo-alternator for” ohn RbeeeRaDD ee 
further contract has been let to Richardsons, Westgarth 
and Co., Limited, in conjunction with, C. A, Parsons and 
Co., Limited, for 8000/10,000-kilowatt turbo-alternator 
and condensing: plant for delivery and erection by June, 
1921, Charles Bradshaw and Co., Limited, have completed 
the erection ofa set of fan-driyen cooling towers...The 
British Thomson-Houston Company, Limited, has carried 
‘out some neeessary extensions to the E,H.T. switchboards. 
For. the. new Barton station the following, contracts. have 





been placed :Two 25,000-kilowatt turbo-alternators, the 
Metropolitan-Viekers. Electrical Company, Limited; two 
condensing. plants, Richardsons, Westgarth and, .Co., 
Limited ; four 100/120,000 Ib. water-tube boilers, Babcock 
and Wilcox, Limited ; a complete system of, coal .and.coke 
conyeyors. W.:J.. Jenkins and Co., Limited ;: new road and 
— eoal docks, and foundation works, Edmund Nuttall 
an ¥ 


New Director-General of Government Factories. 


Much. regret is felt in the Manchester. district 
that Mr. H:.Mensforth, the general manager of works at 
the. Metropolitan-Vickers. Electrical Company, Limited, 
Trafford Park, is about to sever his connection with this 
firm. .Mr. Mensforth has recently:been appointed Director- 
General of Government Factories, @ post which will necessi- 





tion with the |, 
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The big airship .R 89, built. by | Vickers Limited, 
at. Barrow, was successfully launched from the |\Walney 
airshed on Monday-afternoon.. She has a length of 530ft., 
beam. 70ft., and: height. 85ft. Sheis fitted with. four 
 Wolseley-Maybach engines, each of 530 horse-power, and 
under full power: will speed up to 65 miles per,hour for 





4000 miles, or 6500.miles at 50 miles per hour. Her hull 
is. made, of Vickers, alloy, duralumin, On. Monday 
she was put through various control tests,.and later on 
will have her speed trials. wad 
SHEFFIELD. 
(From our own Correspondent.) 
Agricultural Machinery. 

" .” Just recently I was told that 3000 men in the 

engineering trades: were unemployed iin the Lincoln 


distriet, and from several sources have come reports of a 
gloomy nature. It maybe, of course, that Lincoln’ has 
been rather badly hit by the slumpy character of the 
automobile industry, though that alone would not account 
for the ¥present B cciyey because the manufacturing 
interests of that district. are so wide, being particularly 
strong icultural machinery, 
tr: + 





tate his removal to London. He has been connected with 
the above-named establishment—formerly ‘the . British 


1] Westinghouse Electric:. Company, Limited—for about 


sixteen years, and. during this:period has taken a very 
active part in matters appertaining to the engineering 
industry of the Manchester district... As president of the 
Manchester » Engineering Employers’ Federation, Mr. 
Mensforth has established a high) reputation for sound 
common sense and practical business aptitude, and the loss 
of his counsel and advice will bégreatly felt.in engineering 
affairs of the neighbourhood. 
The Gas Strike. 

After. a strike lasting ten days, the gasworkers 
of Manchester. and Salford returned,to work on. Friday 
last, and the gas ‘supply was resumed on. Monday of this 
week, Apart from causing the dislocation of the industries 
of this distriet and much inconvenience to. householders, 
the men have not succeeded in gaining anything which they 
could not have obtained without adopting such drastic 
measures. They have returned to work on, the under- 
standing that renewed negotiations in connection with their 
demands for incréased pay should immediately take place, 
and the Regional Gas Council, for the Lancashire. and 
Cheshire area is now considering the matter. 


Manchester Association of Engineers. 


It is not often that the members of the Manchester 
Association of Engineers, with their wives and lady friends, 
have an opportunity of spending such an enjoyable time 
together as was the case on Saturday last, when they were 
hospitably entertained at a garden party given by Mr. and 
Mrs. H. N. Bickerton, at.their country home, Thornycroft 
Hall, Siddington, Cheshire. The party, numbering, about 
200, made the journey of eighteen miles from Manchester to 
Siddington. in. moter ears and chars-a-banes, and as the 
weather, for once, was all that could be desired, everybody 
thoroughly enjoyed the opportunity of a ramble through 
the gorgeous natural k which surrounds the house. 
Mr. H. Pilling, the president, accompanied by Mrs. Pilling, 
was present, and atthe close of the proceedings proposed 
a vote of thanks to the host and hostess for their hos- 
pitality. 

Barrow-tn-Fusness, Thursday. 
Hematites. 


Throughout North Lancashire and Cumberland 
there is a busy state of affairs industrially in the hematite 
pig iron trade. There are in all twenty-eight furnaces in 
active blast, and the whole of the output is going into 
immediate consumption. A big proportion of the output 
is being put into direct use by steel makers at Barrow and 
at Workington. The general demand for iron is full. For 
the time being smelters have their order books stocked 
with orders that will keep them going for the next two 
months, when there will be new placings, for requirements 
are still heavy. Prices are steady with parcels of mixed 
numbers of Bessemer iron at £14 15s. per ton, and special 
brands are at £16 to £16 10s, per ton. There had been 
rumours of a tendency for rates to ease down, but with the 
proposed increase in freights on the railways this will not 
be possible. 


Iron Ore. 


The demand for hematite iron ore continues to be 
brisk throughout the district. Nearly the whole of the 
ore raised is being used up by local smelters, with odd 
parcels going away. Shipments of ore have been dead for 
a long time past. Foreign ores are being largely used. 
Prices are unchanged, with native ores at 52s. 6d. to 56s. 
per ton net at the mines, while Spanish ores run at 57s. 6d. 
per ton delivered and supplies are coming along all the 
time. 


Steel. 


The activity in the, steel trade is pretty well 
maintained in most departments, but slackness is notice- 
able in some branches. The general demand for steel 
sections is good, but there is a falling: off in certain ship- 
building requirements. Prices are still high, with heavy 
rails at £24 5s. to £25 5s., light rails £26 58 to £27 5s., 
billets £27, ship-plates £25 10s., and boiler-plates £31 per 
ton, : 





in the construction of “agri 

s, &c. The reason, therefore, must be sought in 
the general state of labour unrést and in the continual 
disturbance of industrial ‘and commercial conditions by 
new Government measures. In conversation a few days 
ago with one of the special commissioners of the Fe leration 
of British Industries, who is on a visit to the home country 
after a 16,000 miles téur in South, South-East, West and 
Central Africa,’I learnt that in those vast ete _ 
are gréedt opportunities ‘for agricultural machinery ‘makers 
and” for builders of light automobiles. ‘Everywhere the 
commissionér found inquiries for light, cheap tractors 
and other farm plant to le the old-fashioned 
methods, as well as for light cars which could be marketed 
at about £500°to £600. -Such machines are just the kind 
of production in wrich the Lincoln district excels ; there- 
fore it is most ing that a succession, of external circum- 
stances shoul adlad “oobn the making it more difficult 
still to take advantage of the opportunities offering in 
many other markets beside those of Africa, In the latter, 
the’ commissioner. tells me, the Americans are exerting 
strenuous eg ant te adenine orsign id ores by 
Germany, who is edging in again wherever she can, 
whilst a very lively, but not particularly formidable, 
eompetitor ig Japan. America is not only sending trade 
missions to various parts of the great continent, but is 
studying in detail the actual requirements of the markets 
there in a way our manufacturers have seldom done. 
There is a strong leaning to the British article, however, 
and the position is such that districts like Sheffield and 
Lincoln haye a fine opportunity for trade expansion in 
those parts if they can only meet the conditions.of buyers. 
That is just where the present position at home is so 
aggravating. 


Another Warning. 


In a réeent letter I was ‘able to repeat the grave 
warning uttered by Colonel Ruston (Ruston and Hornsby, 
Limited). Since then, Sir William Tritton (William 
Foster and Company, Limited), of “‘ Tank” fame, and 
another well-known L In engineer, has spoken in much 
the same strain, Sir William is of opinion that ‘* E.P.D.” 
will not affect his company much in the current year. Nine 
months ago, he said, they had a vista of most brilliant 
possibilities of trade, but on account of strikes, uncertainty 
as to the cost of materials, and rising wages, that trade 
had wilted away rapidly. People on the other side of the 
globe who wanted machines, perhaps, in six months, 
were not able to get a definite ise of delivery nor a 
definite price. “ Imagine somebody south of the Equator, 
he added, “* being in the position of not knowing wien 
they would receive the goods, nor what they were to pay 
for them. The result is the goods are not ordered, and 
the next six months’ trade in Lincoln will reflect the posi- 
tion enforced on us by the uncertainties and difficulties 
raised by the labour and material situation.” The chair- 
man of Fosters—Mr. C, W. Pennell—warned the share- 
holders at their meeting last week that there were difficult 
times ahead, and that though a bonus was paid for the 
past year such a payment must not be expected in future 
years, However, it is {o be hoped things will not pan that 
‘out as badly as these gloomy prophecies suggest. The 
Lincoln district, like those of Sheffield, Leeds, Rotherham, 
Chesterfield, and North Lincolnshire, has made prepara- 
tions of an extensive nature for entering new markets, 
as witness the developments at Clayton and Sbuttle- 
worth’s, where steel. melting and railway rolling stock 
construction have been introduced; and it is not the 
British way to have made them in vain. 


General Outlook. 


In Sheffield particularly, as I have consistently 
reported, the steel trade position is, up to the present, 
ap tly quite sound, in spite of all the known diffi- 
culties and the talk of a coming slump. The latter fact 
may prove perfectly true, and, indeed, must be so unless 4 
distinct. change for the better comes in trade conditions. 
The present is all right. It is the future that puckers the 
brow of the manufacturer, who knows that the with- 
holding of orders by overseas buyers referred to by Sir 
William Tritton is already in operation. Order books are 
being worked off rather than filled up. But labour only 
lives one day at a time... It takes no thought for the norrow, 
when E.P.D, will be 20 per cent. higher, when traffic rates 
will be very.,considerably increased, when telephoning 
even will cost more, and when electricity for power pur- 





poses, in the Sheffield area, will be dearer. It forgets that 
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consumer, will not pay, or foreign rivals, enjoying more 
favourable trade, Lat Cietenti us, then * 

inevitably experience a trade slump in the near future, 
which will mean a period of unemployment for large 
numbers..of workers who to-day are bringing that unfor- 
tunate time nearer by, continual demands for increased 
wages and, by producing on a lower scale than ever before, 
In the meantime, Fall aehivity is maintamed at the open- 
hearth furnaces, and the rolling mills are busy ag a rule, 
though I hear of instances in which short time is being 
worked, in shops dependent, on rolling mills that are down 
for repairs. In other directions, t00, one hears of unem- 
ployment-—sometimes brought about through, places being 
found for demobilised soldiers—but, on the whole, the 
employment barometer points to fair. Marine forgings 
and castings have rather fallen off, presumably because 
of the uncertainty in-the shipyards as°to cost of con- 
struction, even on time and lime terms, and motor steel 
seems to be patchy i \to deniand, some firm¢ apparently 
having good order books, It would not be surprising if the 
prevailing tendency of the motor trade to slump proved 
to be of a very passing chatacter. The easiness previously 
reported ‘at the crucible: furnaces continues, and’ some 
furnaces are cold, -A fair/amount of businéss is passing in 
high-speed steel with the United State., but generally 
things are not brisk in that department. Makers of small 
tools are very ‘busy’on several.lines and the export of 
these, as well as files, saws, and special steels, is keeping up 
well, India, South America; and:‘the Colonies.'being the 
chief ‘buyers. Shipments to France have’ fallen away in 
consequence ‘of the ‘import: restrictions there. Some fairly 
large business is offering: from Roumania, but there is 
apparently a difficulty in financial guarantees; “On the 
whole, I should say that) much better deliverics can be 
given for both home and oversea business, and one hears 
more of firm quotations*than has been usual for some 


time past. 
Miscellaneous. 

There are several points of interest here which 
might be grouped together. First, manufacturers are very 
concerned about the coming increase in railway traffic 
rates, and people who know—or should do--tell me that 
railway “officials themselves: do not believe the deficit, 
in the absence of the proposed increases, would be anything 
like the figure mentioned—ninety odd millions. ‘They say 
that one whiff of the old competition between. railway 
compaties would go @ long way toward restoring the 
financial equilibrium, All the old privileges traders used 
to enjoy have disappeared, and now the more manu- 
facturers pay the less they receive for their money. 
Regarding the proposed telephone increases, one Sheffield 
firm, with many lines installed, estimates that a service 
which now costs £153 a vear will be converted into an 
annual charge of £370, 80 that whether or not the proposed 
increases are justified it is going to be another pretty sub- 
stantial burden for the|big user at all events. The trouble 
with some of the electrical workers at Cammell Laird’s 
Penistone works had not been settled at the time of writing. 


Iron, Steel and Coal. 


The pig iron position appears to have experienced 
no relief yet. Steel makers are importing basic pig, but 
foundry is so very restricted in supply that in one or two 
instances basic furnaces are said to have beon changed over 
to foundry. There are no supplies of hematite coming 
from the East Coast, for which reason the quotation has 
remained nominal at about £13 for some time, and West 
Coast hematite is not too plentiful at about 60s. higher. 
There are still considerable stocks of Swedish pig on hand 
de-ived from big Government dump established near 
Sheffield. dur'ng the .war—as expla'ned by Lord Aber- 
conway a few weeks ago. The shortage of puddlers is 
severely limiting the supply of bar and hoop iron, and a 
good deal is being said just now of training demobilised 
men to become puddlers—not a very pleasant job, but 
one bringing fair wages, Steel makers do not seem to have 
succumbed to the suggestion of easier conditions to the 
extent of reducing quotations at all, Indeed, as pointed 
out in previous letters, it is not easy to see how steel prices 
can fall appreciably whilst pig iron is so restricted. Steam 
coals continue in much freer supply, and a good deal of 
fuel is being put on the ground, railway and gas companies’ 
reserves being reported as well advanced. The supply of 
house coals appears to exceed the demand at the moment. 
Best South Yorkshire steam hards are 33s. 2d. to 33s, 8d.; 
best Derbyshire, 32s. 8d. to 33s. 2d.; seconds, 31s. 8d. 
to 32s. 2d.; cobbles ditto ; nuts, 31s. 2d. to 32s. 2d.; washed 
smalls, 285. 8d, to 30s. 2d.; best hard slacks, 28s. 5d; to 
28s. 11d,; seconds, 27s. 11d. to 28s, 5d.; soft nutty, 27s. 8d. 
to 288. 2d.; peas, 26s, 2d. to 26s. 8d.; and smallslacks, 
23s. 2d. to 24s. 2d. Blast-furnace coke moves steaaily 
at 65s. 9d. per ton. For house purpo-es, branch is 37s. 2d. 
to 37s. 8d., and best Silkstone 33s. 8d. to 34s, 2d. 








NORTH OF ENGLAND 
(From our own Correspondent. } 
Cleveland Iron Trade. 


Bustness in Cleveland pig iron grows not less 
but more difficult. Indeed, it is doubtful whether there 
ever was a time in which conditions were more inimical 
to trade. Not only is the famine in iron ag pronounced 
as ever, but during the past week or so te supply of 
trucks has been so inadequate that even deliveries of the 
small quantities available have been held up. During 
the past few days the output has improved to such an 
extent that a number of the furnaces which have: been 
turning out forge have got back to the foundry quality, 
but this improvement has been neutralised by the failure 

‘of the transport facilities. The demand ‘appears to be 
keener than ever, some extensive and valtiable business 
on foreign account having to be turned down. The market, 
too, is invaded by inquiries from the Midlands and South 
Wales, buyers there being naturally eager to obtain the 
cheaper Cleveland iron in preference to local material. 


en we must | 





Makers, ‘however, have practically nothing’ ‘to spare for 


so far afield, while*the more or less complete railway 
embargo in the trucking of iron to their destinations, also 
operates to prevent business. "In the meantime “any 
modification. of ‘the present:embargo on export,seems to 
be. quite out of the question, . Prices are, unchanged, but 
the. prospective, increase in, railway, rates introduces a 
fresh; element of ungertainty, It is not yet definitely 
known when, the: new.rates ,will come into force, on what, 
they. will,amount to, but. it_is obvious. that, the increased 
charge on, the transport, of ironstone, limestone,and. fuel 
will. have,.to, be passed. on to the consumer. is wall 
probably .be provided for, by a clause. in contracts ,at,,the 
beginning,.of next month...Meanwhile, No, 1 stands. at, 
220s.,..and. No... 3.G.M.B., Cleveland, No. 4 foundry, and 
No.4 forge each at 217s.,6d.. There .are.no export quota, 
tions. ’ 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade shows practically no change on the~week. The 
demand all round is greatly in excess of the supply, and 
makers,, adhering to.their policy, of -preference; for 
requirements, have but little to spare for export. “Makers 
have more orders on their books than they can cope with, 
and with conditions as to output so difficult, they are 
reluctant to discuss forward business on any considerable 
scale. East Coast mixed numbers are firm at, 260s., aith 
2s. 6d. more for No. 1, for home consumption, while the 
premium on export to Allies remains unchanged at 5s. 
per ton. 


Iron-making Materials. 


There is no notable change in the foreign ore 
trade. Consumers are still holding off the market. .The 
sellers’ quotation for. best Bilbao Rubio is nominal at 49s. 
per ton on 4 17s. parity: freight basis, which, with the 
freight Bilbao-Tees now down to 23s. 9d., makes the c.i.f. 
Tees price about 55s. 9d. per ton: . The coke ‘position is 
rather tight, owing to lack of wagons. The prite of good 
meédium furnace kinds: is unaltered at 62s. 9d. per ton 
at the ovens. 


Finished Iron and Steel. 


In the manufactured iron and steel trade, while 
the lull in export inquiry is still noticeable, a good steady 
business is passing for home consumption. The demand for 
shipbuilding material is still intense. Prices are extremely 
firm and unchanged. 


The Coal Trade. 


The Northern :coal position is, if possible, worse 
than it has. been even in these recent days of deadlock 
and stagnation. Among both colliery people and. the 
exporters generally, not to speak of the shipowners, whose 
position is. worst, of all, there is nothing but a feeling of 
irritation. .Side by side with the most urgent -pleadings 
for greater output. there are ridiculous restrictions. in 
dealing with the coal when it has been raised. There is 
an unlimited and profitable market abroad, with plenty 
of tonnage lying in'the loading ports for cargo, while at 
the same time the collieries are prevented from disposing 
of their coal on the plea that it is required for home trade, 

Yet the fuel cannot be sold at home even after persistent 
efforts and painstaking search. The net result,of these 
anomalous and altogether conflicting conditions is that the 
wasteful process of heaping is in progress at many of, the 
pits, and failing this, the pits are lying idle. Anything 
more hopelessly at cross purposes could hardly be imagined. 
The joint effort of shipowners and coal exporters referred 
to in last week’s letter failed to, bring any, concession,» The 
Board of Trade and Coal Control again took refuge behind 
their previous promise, viz., to allow 75 per cent. of any 
increased output to be added to quantities licensed for 
export. This specious subterfuge appears entirely to 
ignore the repeated assertion of those engaged in the coal 
trade that the present output cannot be absorbed inland, 
and as it is, overstocking and idle time is rather the rule 
than the exception. There is, therefore, little, if any,‘hope 
of improvement so far as this month is concerned. Most 
of the shippers have covered their quantities for this 
month, and can only suspend their operations until the 
August allocations are issued. Coke is an exceptionally 
firm feature, but supplies are almost) entirely \absent, 
which results in a constantly, advancing e of prices. 
For export, coal prices are nominally higher, and exceed- 
ingly strong at the inereased values, buyers being willing 
to concede any figure .if supplies can be secured. The 
following are the. princi open market. quotations :— 
Northumberlands: Best Blyth stcams, 150s. to. 160s. ; 
seconds, 140s. to 150s. ; unscreened, 130s. to. 140s. ; best 
smalls, 125s. to 130s. : second steam smalls, 120s . Dur- 
hams: Best gas, 120s. ; second gas, 110s. to 120s..; coking, 
116s. to 120s.;. bunkers, 76s. to 80s,.; foundry coke, 
210s., to 220s. ; gas coke, 220s. to 230s 


Cleveland Miners’ Wages. 


Questions relating to wages and holidays were 
under discussion at a joint conference of the Cleveland 
mineowners and, the representatives. of the Cleveland 
Miners’ and Quarrymen’s Association on Monday. It was 
announced that the ascertained selling price of pig iron 
for the past quarter was 203s. 8.96d. per ton, an increase 
of 25s, 5.78d. over that of the previous quarter. In the 
ordinary course this would have meant an advance to the 
men of 31.85 per. cent., which would have. raised the per- 
centage over base rates to 241.65. This figure, however, 
remains only nominal, as the settlement secured through 
the Miners’ Federation of Great Britain has made wages 
more than this. percentage would have produced, A 
request was made.by the men for an increase, on the 
tonnage, rates to miners and. quarrymen, some extra 
allowance where men had to, walk long distances in the 
mines to reach their work, and also payment when the 
mines were laid idle on Saturdays. The owners, however, 
intimated that..under -present. circumstances they were 
unable to.concede any ;further| increases in wages. The 
question .of.,a.,week’s holiday each; year,, with fulli wages, 
was raised once again by the men’s representatives. The 





employers, however, were unable to give a definite answer. 
They would’ have’ to’ discuss’ the question with’ other 
branches of the iron and steel industry, fand they hoped 
to be able to give a reply at the latestb-byithé next qiar- 
terly meeting, ; 


Boilermakers’ Strike on Tees-side. 


Tur “Tees-side district’ is onee more engulfed 
in @ disastrous: strike: ‘This time: it is'the boilermakers 
who are concerned; of whom close upon’ 9000, employed 
in thé constractional shops, ceased: work on Wednesday 
night. ‘Phe Men in ‘the locomotive shops at: Darlington 
and those employed’ in the shipyards on the Toes are: not 
yet’ affacted, althdugh ‘there is always the danger of their 
coming out “ii sympathy.”’ For some months past the 
boilermakers employed in constructional shops have been 
agitating foran advance of 20 per eent: in’ wages: In 
August last year the Court of Arbitration decided against 
the men, ‘but they persisted im! their demand, and once 
more the matter was referred to:arbitration, On Juno 8th 
the Court again turned down the claim for the 20 per cent. 
advanes. About a fortnight: later the boilermakers 
announced ‘that they were very disappointed: with the 
result of the arbitration, and handed!in notices that unless 
there was a readjustment of the piees'rates on a 20 — 
cent’ basis they would cease’ work ‘on July: 21st. is 
coriéession has been refused by the employers: It. is 
estimated that at the end of a week's strike there will be 
at least ‘20,000’ men thrown idle, voluntarily or involun 
tarily. 








WALES AND ADJOINING COUNTIES. 
(Prom our own Correspondent.) 


The Coal Trade Outlook. 


THE reply of the Government to the latest wage 
demand put forward by the Miners’ Federation of Great 
Britain is awaited with considerable interest in coal trade 
circles generally. At the present time there is Comparative 
quietude prevailing in labour disputes, but the question 
is raised whether it is not a case of a lull before the storm. 
The demand of the miners, comprising as it does, an 
advance of wages.on the one hand and a reduction in the 
price of home coal supplies on the other, is regarded, no 
joubt, in some quarters as @ rather astute move, and one 
calculated to captivate publie support ; but it is a matter 
for very serious consideration, which the Government 
must by this time fully appreciate. For this reason it is 
not surprising that the outlook is regarded as somewhat 
gloomy, although it may be several weeks:before the ‘erisis 
is really arrived at. Some of the miners’ leaders evidently 
think the great fight is yet to come, and that they will 
have a bigger tussle over their latest demand than they 
experienced hitherto. The rank and file have been 
warned of this by one leading official of the Federation. 
The attitude of the leaders of this body is undoubtedly 
to make things as difficult as possible in view of their 
defeat so far on the question of nationalisation. While 
the demand is general for increased output of coal, one 
South Wales miners’ leader, in an article recently, made 
it only too clear that the price of their support of the 
movement for increased production is the concession of 
their claim for nationalisation, which, in other words, means 
that if they do not get what they want then the whole 
country must suffer. 


Foreign Coal Exports. 


The position regarding the foreign coal export 
trade still continues to cause serious misgivings for the 
future in view of the inroads being made into the foreign 
markets of the world in which this country has had a 
preponderating hold. American, South African, Austra- 
lian, and even Chinese coal is finding its way into markets 
in which this district has been particularly interested, 
and there is no doubt that their recapture will be a very 
severe task. At the moment there seems little prospect 
of an effort even being possible for some time to come, 
and the longer the opportunity for again endeavouring to 
get back business is denied to exporters by the present 
restrictions upon foreign shipments the greater will be the 
undertaking. This especially is likely to be the case 
regarding South America, which offers vast opportunities 
for trade. Recent new instructions from the Coal and Coke 
Supplies Committee regarding export.quantities from South 
Wales have created some misunderstanding. It will be 
recalled that the Board of Trade scheme provided an 
export quantity of 134 million tons per annum, exclusive 
of coal for the Admiralty, bunkers for vessels proceeding 
to foreign destinations, patent fuel and coke. When the 
decentralisation scheme came into operation the local 
Committee reserved a part of the 13} million tons to meet 
contingencies, such as the possibility of certain collieries 
not. being able to continue regular work for the want of 
wagons. Out of this reserved quantity the Committee 
has now released between 15,000 and 20,000 tons per 
week for export, but taking the position as a whole, it does 
not appear that the situation is improved very materially, 
as it has been announced that the export quota as from 
Monday last will be 14 million tons per annum, including 
Admiralty supplies. _In any circumstances, even upon the 
most favourable calculations, the aggregate shipments 
from South Wales, embracing foreign cargo exports, 
Admiralty supplies, bunkers, coastwise shipments, c., 
are less by close on 12 million tons per annum than was 
the,case in 1913. . A statement of the distribution of South 
Wales coals for the week ending July 19th, under the 
scheme. of the Coal and Coke Supplies..Committee, is 
interesting.’ This shows that in t of bituminous 
coals shipments totalled 232,856 tons, of which 39,289 
tons was forthe Admiralty, 98,935 tons for France and 
Freneh.. possessions, 39,766 tons for Italy and Italian 
possessions, 39,686. tons for foreign bunker depéts, and 
Egypt, while only 1659 tons went to South America and 
4184 tons to.Spain. The total teken as foreign and coast- 
wise bunkers was 147,742 tens, while no less than 512,662 
tons went for inland consumption, including colliery con- 





sumption, workmen’s hous> coal, &c, In the case of 











98 





——— — 


anthracite coal, shipments amounted to, 26,671 tons, while 
the total for inland.consumptien was 60,535 tons, 


Current Business. 


Operations on the coal market continue on very 
meagre lines, as by the, time contract, obligations haye been 
met there is very little free coal left for sale that can be 
exported. The demand for supplies for export is very 
heavy, but supplies are not fortheoming, and conse- 
quently there is keen competition among shipowners for 
the freights that are available. . Freight rates, continue 
on the decline, and Genoa has been done at 30s.,,.as against, 

inst 60s. two months ago, while for other destinations 
the fall has been even more pronounced. Colliery com, 
panies last week-end received their. permits for exports 
for five weeks, thus taking them up to August. 28th,,..The. 
reason for five. weeks’ permits being issued was doubtless 
in consideration of the fact that the first week in August 
will be practically a holiday period. Most collieries, are 
fully booked up for. all. the coals they will have this side 
of the holidays, and. many vessels now in dock will have 
to wait until after the holidays.before they get loaded, 
The tone of the market is very firm on the basis of. 115s, 
to 117s. 6d. for large; 105s..for washed smalls, and 92s'6d. 
to 97s. 6d, for steam smalls, but business is on quite @ 
negligible scale. _The demand for inland. consumption 
is less active, as many buyers are so fully stocked .and 
cannot accept further deliveries of any great amount. 
The patent fuel industry is busy and, outputs are beng 
increased. The price of this commodity is 130s. to 140s, 
according to quality. Coke is only permitted for export 
in special cases, and is quoted about 180s. to 200s. Pitwood 
is somewhat irregular. Supplies of 6ft. lengths are fairly 
good and rule about 60s. to 62s. 6d., but 9ft. lengths are 
scarce, and command 70s. to 72s. 6d. . 





Newport. 

Monmouthshire coals are very scarce and difficult 
to obtain for export, but méet with @ relatively better 
demand for home consumption than other descriptions. 
Collieries have very full order books. 


Swansea. 


There is no material change in the anthracite 








market.” The inquiry continues fairly good. 
SCOTLAND. 
(From our own Correspondent.) 
Air Transport. 


Tue. Beardmore scheme to establish an air service 
between Glasgow. and London is to be commenced_on 
experimental lines, and if successful will be developed into 
a complete transport service to compete with the railways 
in. the carrying of passengers, mails, and goods express 
between these two centres. It is proposed to begin with a 
regular aeroplane service between the cities daily, and 
Beardmore biplanes, made by the firm, will be utilised. 
' The Glasgow station will be the familiar Renfrew aero- 
drome, and the London terminus the equally well-known 
Croydon air centre. It is expected that an average speed 
of 100 miles per hour will be maintained. Passengers are 
te have a stop for lunch at the Brough aeroplane station 
near Hull, and the entire journey is likely to occupy only 
five hours. The fare is not definitely fixed, but is expected 
to be £15 15s. Beardmores possess the airship shed at 
Inchinnan, where the great R34 was constructéd, and 
where a still larger ship, the R 36, is at present under 
construction. The firm recently purchased from th 
Government 250 aero-engines. 


Uncertain Outlook. 


Though there certainly was a fair rush of business 
up to the holiday time, there seems little doubt that a 
considerable amount of business is being withheld. The 
belief is gaining ground that prices cannot be maintained 
much longer. The cancellation of shipbuilding orders 
has evidently helped to foster this belief. The probability, 
too, of competition from both America and Belgium may 
also have something to do with the expectation of easier 
prices. Whatever the reasons for it, the belief is there 
at any rate, and the influence on business is becoming 
more evident. The necessity to go warily appears to 
predominate, and the rush for material regardless of 
price is evidently a thing of the past. Just how much there 
is in this idea of easier values seems rather a problem to the 
outsider. So far as one can see, costs are not decreasing. 
Raw materials are as. dear as ever, and the tendency in 
wages is certainly not in a downward direction, and it would 
appear to the uninitiated that either or both would require 
to ease off before the price of finished and semi-finished 
material could possibly recede, unless, as has been often 
contended, there‘is a very big margin between actual costs 
and actual prices gained. 


Pig Iron. 


While other branches of the iron trade are on 
holiday at present, the pig iron smelters will remain at 
work, and thereby hope to accumulate sufficient stocks 
to supply all consumers when a general re-start is made. 


Finished Iron and Steel. 


It has been said that there is an easier tendency 
in’ steel’ bars, joists, and sectional material generally. 
Quotations are not given, but substantial reductions in 
export prices are rumoured. Black steel sheets remain 
very firm, and even though a fair tonnage is coming in 
from the Continent the quantities, so far, can have little 
effect on business. A considerable amount of second-hand 
dealing is being done both in black and galvanised sheets. 
The demand for malleable iron for home consumption 
is good, but producers are evidently in a better position 
now to spare a little for export. If prices were somewhat 
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turpover could be done, The same remark applies to 





export business in general. 


_ Coal. 


The Scotch coal‘ trade showed little alteration 
up until the holidays. Outputs were almost wholly taken 
up, by home requirements, and shipments were still chiefly 
coagtwise. Shipments from’ the West of Scotland’ to 
Ireland are still confined-to Ayrshite coal, andthe ports 
in ‘that district are being somewhat congested ‘with 
traffic. "The East of Scotland collieries still feel keenly the 


restriction in foreign business, and though ‘a partial 
resumption in shipments of duff material may help a 


normal. Generally speaking, foreign 
business is of a very trifling nature. Aggregate shipments 
during the past week amounted to 118,089 tons, against 
129,659 in the preceding week, and 162,484 tons in the 
same week last year. Export valueseontintie-unchanged. 


little, there is a long way to go before the overseas trade 
is ay thling like 





Latest News from the Provinces. 





NORTH OF ENGLAND. 
Boilermakers’ Strike Postponed. 


A welcome and startling change has come over 
the situation in the boilermakers’ dispute on the, Tees- 
side, for the greater part of the men concerned had locked 
up their tools and left the works on, Wednesday, night 
About the same time, however, the branch secretaries 
received ‘telegrams from their executive ordéring the 
strike notices to be withdrawn and directing: the men 
to' remain at work for another fortnight pending further 
negotiations. The great bulk of the men loyally abided by 
the instructions and'returned to work to-day (Thursday). 
About five hundred men at Darlington, however, refused 
to gain. It is, nevertheless, hopéd that a solution may be 
found which will have some degree of permanency, for 
these spasmodic strikes or threatened stoppages have a 
most paralysing effect on industry. 





WALES AND ADJOINING COUNTIES 


Colliery Deal. 


The whole of the mineral area uriderlying the 
Aberpergwm estate in the Glyn Neath and Dulais valleys, 
of over 4500 acres in extent, and incladifiz ‘thé collieries 
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the Ministry of Labour, It is clai , thi tory is 
being run on business lines, ‘and carries Gul Wcheeeee Work 
in motor car and machine tool components and similar 
classes of work, Other centres w te closely ‘allisd work 
is being carried out are. at, Loughborough, Matichesté? and 
Leeds, The instruction factory at Hac Marshes shows 





exhibits of work produced after short tri riods in 
some branches of electrical engineering, among’ which two 
r At the 


examples of armature winding are prominént. 
various stands the partially disabled ex-Service mén are 
at work at their respective trades. “ This | ment 
emphasises to the visitor the nature and ptirposes of the 
exhibition, which, it should be added, remains open until 
Thursday, the’ 29th inst. 

J 


oo 


Books of Reference. 


** The Electrician” Electrical Trades Directory and Hand 
book, 1920. London: Benn Brothers, Limited, 8; Bouverie 
street, E.C. 4. Price 25s. net.--We have just received the 
new edition of ‘The Blue Book,” which is in its thirty- 
eighth ‘consecutive /issue, This year the book has been 
entirely re-set, and the headings in the British classified 
section have been rearranged. Although published later 
than usual, advantage hasbeen taken of the delay, and 
corrections: in the. directorial section have been carried 
out up-to the time of going to press, ‘The book is divide:. 
into eight. distinct divisions, and comprises over 1400) 
pages, with some 50,000 entries. The handbook section 
embraces the following subjects :—Power distribution 
and transmission, traction submarine cables and land lines 
of the world, wireless telegraphy and telephony, The 
information in connection with the scientific and engineer- 
ing associations, and with the various Government 
Departments, is valuable for reference, pu The 
legal digest has been compiled by a well-known authority 
on the law relating to electricity supply. “This section 
has been revised, the latest decisions being 
included. “The texts of the Acts relating to electricity 
supply, the provedure as to bills and provisional orders, 
Home Office rules and: regulations as to. electricity in 
workshops and) mines, I.E.E. and other wiring rules, 
patent and trade mark law are also included. The alpha- 
betieal section contains the name and addressjof practically 
everyone who has any association with British electrical 
engineering and allied industries and of municipal autho- 
rities and supply companies, with details of their system 
of supply. Where available, the telegraphic address, with 
teleph num is inserted. The classified section 








of the Aberpergwm Company, Limited, has been purchased 
by Mr. D. R. Llewellyn and Mr. H. Seymour Berry, the 
well-known South Wales coalowners, who have figured 
very prominently in the past in the purchase of coal and 
patent fuel undertakings. The purchase price in this case 
has not been disclosed. The property contains the best 
series of workable seams in the coalfield, the upper measures 
being steam coal and the lower measures anthracite. The 
Aberpergwn Company’s pits now have an output of about 
1000 tons per day, but capable of extension to 10,000 tons 
a day, while it is estimated that the quantity of coal 
unworked in the area acquired is about 1,200,000,000 tons, 
which is about one-tenth of the unworked coal in the 
coalfield. It is proposed to electrify the whole under- 
taking, and to make the present modern power station at 
Aberpergwm a central station for the whole of the collieries 
in the neighbourhood in which Mr. D. R. Llewellyn is 
interested. as the property now acquired links up with his 
undertakings in the Aberdare valley. 


Swansea Metal Market. 


The tin plate market is quiet and displays an 
easier tendency, prices being on the basis of 62s. for 
LC., 20 x 14. Steel bars at £23 to £24 are also weaker. 
Other quotations are :—Block tin £268 cash, £272 three 
months ; copper £91 5s. cash, £92 15s. three months ; 
Spanish lead £34 5s. cash, £35 three months ; and spelter 
£41 15s. cash, £43 three months. 








EXHIBITION OF WORK BY DISABLED 
EX-SERVICE MEN. — 


In the absence of the Prime Minister, the exhibition 
at the Central Hall, Westminster, of work produced by 
disabled ex-Service men working under the training 
schemes of the Ministry of Labour, was opened, on Wed- 
nesday morning, by Mr. Bonar Law. The exhibits, which 
are in the basement hall, are representative of a wide 
variety of trades, from tailoring, boot and shoe making, 
&c., to watch making and the lighter sides of general 
engineering, and electrical engineering. . 

The responsibility for the welfare of men whose service 
debars them from their former work was given to the 
Industrial Training Department of the Ministry of Labour 
in May, 1919. This Department has divided the country 
into seventeen divisions for administrative p 8, and 
there are now fifty-nine centres of training. For all the 
trades represented at the exhibition a system of instruc- 
tional classes and intensive courses of training is provided. 

In the. schemes of the Ministry ‘of Labour, factory 
training usually lasts from six months to a year, after 
which, in most cases, men go out as improvers into an 
employer’s workshop. In the first period the Government 
provides the whole maintenance; in the second the 
employer gives a learner’s wage, which is supplemented 
by a Government allowance. London, with nearly 1000 
men in training, is first among the divisions as regards 
numbers in factories. In Scotland there are over 500 men 
in training, and 1500 men in the West Midlands, East 
Midlands and North-Western divisions. The total accom- 
modation at all the centres is stated to be equal to training 
nearly 20,000 men. 

Those visitors interested in the engineering trades will 
note in icular the exhibits of the Twickenham Govern- 





easier and freights more moderate a considerable foreign 


parti 
ment Instruction Factory. This factory, which was pre- 





contains trade entries which run into many thousands of 
names, and some 1500 headings are required to classify 
them all. A feature of this section is a classified list of 
engineers. The colonial and foreign sections contain 
similar features to those of the British division. 





Customs Tariffs of the World. London: Kelly’s Direc- 
tories, Limited, 182, High Holborn, W.C, 1.—This book 
is the most complete work on the subject that has ever 
been publi as far as we know. Since its first issue of 
698 pages in 1904, it has gradually increased until the 
present volume contains over 1220 pages. As at present 
laid out, the book enables the user to tell at a glance what 
duty, if any, he has to pay. An alphabetical index to 
countries is included, and an alphabetical list of the chief 
items in each sehedule of tariffs shows under which number 
or eategory the duty levied upon any particular article 
is to be found. 





of Shipowners, Shipbuilders and Marine 
Published under the direction of the Editor 
London: The 


Directory 
Engineers. 
of Shipbuilding and. Shipping Record. 
Directory Publishing Company, Limited, Queen Anne’s 
Chambers, Westminster, S.W. 1. ice 20s. net,—In 
this directory particulars are given of the steamship com- 
panies, shipbuilders, ship repairers and marine engi- 
neering Works throughout the world. Names and addresses 
of the companies are given with lists of their fleets, together 
with information as to the principal officials, acecommoda- 
tion for ngers, speed and carrying capacities of the 
vessels, capacities of the shipyards and engine works 
are given in the shipbuilding section. Over 7000 vessels 
are referred to in the volume, and some 800 pages have 
been required for this year’s volume. 





The Mercantile Year Book and Directory of Exporters, 
1920. London: * Lindley Jones and Brother, 16, St. 
Helen’s-place, E.C. 3. \ Price 20s. net.—The above-named 
book’is in its thirty-fourth year of issue. A great number 
of names have been added to the list of overseas buyers 
and their United Kingdom and European buying agents, 
and the volume now consists of 834 pages. The continental 
section has been corrected personally for the first time 
for six years, 








CATALOGUES. 





Lea RecorperR Company, Limited, 28, Deansgate, Man- 
chester.—Leaflet C2, dealing with totally enclosed Lea V-notch 
meters for measuring boiler feed water up to 212 deg. Fah. and 
at higher temperatures and low pressures. An illustration is 
given of the apparatus in position. 

GENERAL Exzctric Company, Limited, 67, Queen Victoria- 
street, E.C. 4.—Catalogue 8 (2) Section, dealing with H. and H. 
Hart snap switches. The firm has taken over the sole selling 
agency in this country on behalf of the Hart and Hegeman 
Manufacturing Company, of Hartford, Conn. ., Specifications 
and detailed illustrations are given of the several types of 
switches, 

British InsvLATED AND HeEtspy Casxxs, Limited, Prescot, 
Lancs.—(a) Leaflet dealing with Prescot fuse-wires. The wires 
r, lead, tin, and special 


can. be supplied in Shah. Ae nage Bee 
alloy. (6) Illustrated catalogue dealing wi Prescot wiring 
Bai oe fustrations is given of the 


system. A detailed description with il 
twin house wire 
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French .Engineering Notes. 
(From our Correspondent in Paris.) 
Fuel Economy. 

Tur diseussion ‘started ‘by M. G. Charpy’ some 
time ago at the Socjéié des Ingénicurs Civils’ wpon' the 
economical utilisation of fuels has brought more’ ‘than 
thirty communications from members and from. diffdrent: 
outside bodies, all anxious to assist in providing a, solution 
of this extremely. urgent, problem. These communications 
have been summarised by M. Charpy, who has attempted 
to arrive at certain definite conclusions, but the question 
is so intricate that it appears difficult to suggest ‘simple 
remedies. The Société des Ingénieurs Civils can only 
indicate the general lines to be followed in an attempt to 
economise coal, and it therefore makes a certain number 
of recommendations which are the most likely to give 
early and. definite results... In. the first place, it insists 
upon the necessity of centralising the distribution of 
energy and urges that a systematised. plan should be 
adopted for the reconstruction of the devastated régions 
whéreby the most modern methods of power utilisation 
should bejemployed. The State control over thé distri- 
bution of Goal should ‘be amplified in the sense that more 
care should be taken of the requirements.of industrial 
consumers, and that they should be supplied with the 
quality of fuel most suited to their needs. Facilities should 
also be offered to those employed in the firing of steam 
generators to acquire.®-knowledge of how to economise 
fuel, and schools or institutions should be established for 
the purpose. Finally, it is siiggested that the Société des 
Ingénieurs Civils should organise an exhibition of devices 
for economising fuel, fagether with certified results obtained 
from them, whereby steam users would be able to ascer- 
tain what is being done in the matter. The Municipal 
Council of Paris is particularly interested in this question, 
and has offered a prize of 100,000f. for the best methods 
of economising fuel, but it is recognised that neithe: reports 
nor the offer of prizes will do much to hasten a solution 
unless some attempt is made to apply the recommenda- 
tions that are being made, and the Société des Ingénieurs 
Civils hopes to bring about some organisation which will 
permit of the problem being worked out in a logical manner. 


Coal. 

The situation of the metallurgical and engineering 
industries. continues to, be very precarious en account of 
the shortage of coal and coke. The future, is, indeed, 
becoming more and more serious, for the increasing manu- 
facturing costs caused by the high prices and irregular 
supplies of fuel are placing manufacturers at a great dis- 
advantage as compared with the position of makers in 
some other countries, ..Thisisthe-main factor in deter. 
mining the fiscal policy to be adopted by France, for if 
foreign manufacturers are able to prodicé under better 
conditions than the French, these latter must be protected, 
The increasing cost of manufacture attributable to’ the 
lack of coal, whereby many factories are obliged frequently 
to suspend operations, means an augmentation in the 
tariffs against imported goods. As a general rule, there 
is no desire to enforce a highly protective system, since 
the experience of ' the feet eighteen months has shown 
that any, attempt at shutting out foreign manufactures 
has the immediate result of dislocating business at home. 
If sufficient. coal is.available to permit the metallurgical 
and engineering industries to work under normal con- 
ditions, there will be less necéssity for-imposing highly 
protective duties, and it is hoped therefore that the arrange- 
ments made at the Spa Conference, whereby Germany is 
to supply :2,000,000 tons of coal a month, will have. the 
effect of stabilismy the situation and enabling industries 
to develop in a satisfactory manner.’ In the same way, 
it is believed that the action of the Frénch Government 
in suppressing consignments of iron ore from Lorraine to 
Germany will have the effect of inducing that country to 
supply Franee with coke. It appears that the Government 
is pursuing a poliey of bartering raw material for, other 
products, and the refusal to allow pig iron to be exported 
except by special permission is evidence that, the principle 
of exchanging necessary products is to be. carried. still 
further. 


Prohibition of Imports. 
The imterdiction against importing, some. goods 
classed as luxuries has been removed, except in the case of a 
few articles which cannot affect home industries. -Theionly 
mantifactures interesting the engineering industries under 
the old prohibition’were motor cars, and'as they could be 
no longer imported the automobile trade underwent 4 
remarkable upheaval, when everyone made something 
out.of the unfortunate, buyer. As only a few makers are 
able to turn out cars in any large number, the production 
fell. far below. the demand, and speculation forced. up 
prices of. vehicles to such a level. thatthe exaggerated 
inflation threatened: to bring about a crisis., At the same 
time, scores of small makers have been financed to turn 
ott the cheaper types of vehicles for which there appears 
to be an Almost unlimited demand. Tho results have’not 
been satisfactory, for while many, types of cars are being 
turned out, there are, few that give satisfaction, and the 
total production is. very. restricted on account of. the 
difficulty of procuring, engines... The..removel of the 
prohibition ‘will suppress’ the ' speculative: element,: and 
olace the automobile industry on a mors rational basis. 
evertheless, the import duties on all’ these'* urticles of 
luxury’ are to be increased, probably to the extent ‘of 
trebling the pre-war dutics, and this will ‘obviously be a 
serious burden'on foreigh motor cars. fl 


The. Havre-Paris Pipe, Line... | ote taet aoa, 4 






British Patent Specifications.’ 


When an invention is c ie and 
a, bitshe\tbthduath are Pinte dh WiRicde V1 

When an. abridgment is not, illustrated, the Specification is 
without drawings. Pi i ry 

Copiésof Specifications may be oblained.at.the Patent-office 
Sale Branch, 25, Southampton-buildings;,.Ch y-lane, \W.C., 
at ls. each. 

|The date first given +8 the date of application’; the second date, 
at the end of the abridgment, is the of the acceptance of the 
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STEAM GENERATORS: 

144,533. October 3rd, 1919.—ANn InreRNAL “ComMausTION 

SuPERBEATER, R. W. Easton, 73, Melbourime-grove, East 
Dulwich, London, 8.E. 22. 

THE inventor injects a 5 y of fuel and air, or oxygen, into 

a stream of steam, with the object of superheating it'and increas- 
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ing its press . The vi hows. apparatus, in which A 
is the fuel anfee, B th Ripple of pe leayre’ njécting purposes, 
© the air admission port, D the, combustion. chamber, E, the 
main steam supply, and G an ignition plug.—Jume 17th, 1920. 


GAS PRODUCERS. 


144,520. September Ist, 1919.—Sucrion Gas Propvucers, 
J. F. Wells, 36, Sharia Falaki, Cairo, Egypt. 

In this producer three alternative methods of supplying the 
draught necessary to keep the fire burning are_provided. There 
is a fan A for starting up, while the suction of the engine is 
used in the usual manner when running. A third supply of air 
may be obtained by means of the injector B, which employs 
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part of the exhaust gases from the engine to inject the air. The 
a'r is drawn over the surface of the water in the water jacket, 
in order to pick up some water vapour, and is delivered:imgither 
case to a manifold C, surrounding the r part of the generator, 


from -which it-ia delivered tothe fuél bed _th: ropgh y DD. 
Dampers are provided to control the yario Ca 


June Y7th, 1920. 
‘SHIPS AND BOA 


144,448. May 8th, 1919.—Screw PRoretrers, John I. Thorny- 
croft and Co., Limited, 10, Grosvenor-place, Westminster, 
and Sir J. I. Thornycroft, Steyne, Bembr‘dge, Isle of Wight. 

The objectof this invention is to provide an improved screw 













“The Conseil a Etat has approved the construction, ; noise ibration, adapted to rid 
of the pipe line between Hayre aiid Paris by an Ariglo- eae o Tw wites, booms, nets pouba tike, and 
French company, and the work will be started as soon. as | capablé of being secured to the. propeller shaft without weaken- 
certain. preliminaries. have been, com: It_is hoped | ing t or. serew propeller “one or more blades 
‘to finish the:construction of the line in less than a. year. pare — to . i of the ary Agel a4 

: ag . eres on oe iL at y i usual way, & boss secured * 
There will’be two pips lines, one of! 10 cm. internal: dia-|| & the terwerd Gud ty a-apllh tapered buch A aid 


mébtér for pétrol and another of 25 em. diarneter for heavy 
oils, The total ‘length’ will be 201 Kiloms.' There’ will be 
reservoirs, at. Tanoarville,, near’ Havre, ahd at Riek 
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a nut or gland. In order to enable the propeller to ride over 
ObetractiOns, the slope of the leading edge of the blade.or of 
each blade, is such that, when met by an obstacle, the. propell 

worms its way over.it, The helical surface, or each helical surface 





plete convolution, ite extent being deteriuixied by the require- 
ment just réferréd ‘to atid also by the pitch,’ a smallér fraction 
| of ‘a donVolut‘on sufficing for a coarse pitch than for a fine’one 
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The blade, or each blade, is preferably formed, with an increasing 
pitch in order to secure high propulsive effect, efficiency being 
correspondingly great.—June 17th, 1920. 


(AAD HOTIWS 
TRAMWAYS AND RAILWAYS. 


144,526. September 17th, 1919,—RA1t Ancdors, Hans Verken, 
10, Morellerweg, Aachen, Germany. ., .~ 

The inventor claims that the form of rail anchor shown in the 

Ulustration makes firm contact simultaneously with the foot 
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of the rail and alse with the anchor limb, the connection thus 
forming a compact anti-creeping device, the forces of which are 
symmetrically: distributed.—June 17th, 1920. 


144,878. June 20th, 1919.—TRamway Rarts, J. P. Hitchcock, 
18, Rodenhurst-road, Clapham Park, London, 8.W. 4. 

In this tramway rail an effort has been made-to provide a 

renewable wearing surface without materially altering the general 
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outline of the normal Pail, and thus to effect an economy in the 
work necessary in fitting road \paving-bloeks to tho rail. The 
illustration is self-explenatory.— , 1920; 
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144,761: “Marehr 6th, 2919.—E.ecrkio;Renay Arpakatus, K. 
Rahbek, 8, Nordre’ Magasin, Kastellet, Copenhages, and 
F. A. Johnsen, 29, Norrevoldgade, Copenhagen. 

Th's invention relates to the utilisation of ‘the attraction 
produced between fwo surfaces by a difference‘in their electric 
potential. Fig. 1-shows a simple piece of apparatus w may 
be used as @ zero-Voltage;relay: A piece of thin gelatine A Js 
hung over @ stationary cylinder two unequal 
weights. The outer face of the)gelatine/is covered with tinfoil, 
and a potential diff is maintained between the cylinder 
and tinfoil. The attraction between the gelatine and cylinder 
is sufficient to support the dut-of-balance weight, so long as the 
potential difference is kept up, When the voltage fails, the 
attraction ceases and the heavier weight moves the gelatine to 
operate the relay. Fig. 2 shows the principle adapted to a loud- 
speaking teleph The dinary telephone circuit A includes 
a transformer, the secondary winding B_ of which is in series 
ica @ pola battery C. The secondary circuit is completed 
ti haha & cylinder and foil-coated gelatine band as before, but 











be two er more such surfaces—need n >t form a com- 
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in this casé the. cylinder is continuously rotated ‘anu the gelatine 
band weeacke té the diaphragm of Ue horn oThip Yerioviba i 
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the.tepsion of the band, reproduce, on @ magnified 


scale, the 


sounds given. to the primary telephone, Various other applica- 
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Fig. 2. 
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tions of the principle are mentioned in the specification.— 
June Th, 1920. 


_ SWITCHGEAR. 
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144,503. July Tith, 1919.—Conrrot or THREE-PHASE ARC 
Furnaces, The. British Thomson-Houston _Com ’ 
Limited, 83, Cannon-street, London, E.C. 4, and H:'C. 
Hastings, 235, Clifton-road, Rugby. 

In this system of controlling three-phase electric arc furnaces, 
the usual arrangement of using the current in the three elec- 
trodes for the purposes of control is substituted by a scheme in 
which one only of the electrodes is regulated according to the 
current flowing, while the other two are governéd. by Voltage. 


a the shell is propelled forward. Electrical contact between, 
t Ba i 1 with 
i a) OMI tiie ing at tet 
MACHINE TOOLS. AND SHOP APPLIANCES. 


144,431, April 12th, 1919.—Casrino ‘MovLDs, '¥, W: "Stokes, 


ant ae Mansfield, Notts, J. E. “Hurst, 
“en e 


»Tintwistle, Manchester, and Stokes 

Castings; ‘Limited; Union Foundry, Mansfield. 
This invention relates to moulds or chills designed for use with 
centrifugal casting machines,and is. deyised to provide a mould 
which shall retain. a. constant temperature, this. being desirable 
in order to prevent excessive temperatures .of the. chill, which 
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In this way, it is claimed, much more uniform regulation is 
obtained. The motor operating the electrode | is regulated by 
the contact-making ammeter A, while the motors for electrodes 
2 and 3 are regulated by the relays B and €- respectively, through 
the intervention of the coils D D, which operate contactor gears. 
It will be seen that the electrode 1 is the only one which is con- 
trolled by current. Electrodes 2 and 3 are controlled by voltage 
only. The relay B tends to keep thé arc voltage of electrode 2 
the same as electrode 1, and relay C tends to keep the arc voltage 
of electrode 3 the saiiie as electrode 1.—June 17th, 1920. 


ORDNANCE AND ARMOUR. 

144,409. March 24¢h,,1919.—A Maanetic Gun, A. L. O. 
Fauchon-Villeplée, 2,Rue Meissonnier, Paris. 

In this magnetic gun there is only a single magnet with pole 
pieces A A running the whole length of the bore. The energising 
winding is formed as strips of metal B B and E E, also running, 
longitudinally. The strips B Bare arranged to form part of 
the bore of the gun, while the pole pieces are of slightly larger 
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hore. When the shell S is placed in the breech, the circuit through |. 











the ene: strips is.completed, from. one strip B, through the | | compra yeas ; OP Pee pestis. 
shell, to the;other, strip B and vid the strips, to the opposite ant Bien tases le pony 98 pete , 

terminal,,.The result. is that @ magnetic flux and a current flow |° “The chief claify’ iv this specification is forthe provision” of", 
simultaneously through the chell, at right angles to one another | mushroom valve Ain a Hose’ connector, automatically’ 


result in “‘ growth,” distortion, oxidation or surface cracking 
of the portion of the mould which is in contact with the molten 
metal. The mould.is thus formed of two different metals, viz., 
an inner portion or ning of one metal and an outer layer of 
another metal, the latter preferably having a higher thermal 
conductivity and radiation value than the inner lining. For 
example, a mould may be composed of an inner portion or lining 


B of cast iron or stegl and an outer portion C of aluminium, 
which possesses a higher thermal conductivity and radiat‘on 
value than cast iron or steel: A indicates the holder for the 
mould.—June 17th, 1920. 


LIGHTING AND HEATING. 


144,767.. March 12th, 1919.—Extxcrric Hratrnc Units, The 
British Thomson-Houston Company, Limited, 83, Cannon. 
street, London, E.C. 4. 

A helical resistance element of nickel-chromium alloy is pro- 
vided with terminalsjias"shown an the detail, and fixed in the 
centre of a metal sheathing tube. The space between the two 
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parts is filled with an insulator, such as powdered magnesium 


closes 1 CO! ion. i -and ts waste 
tate SAL he Weeieaea Se pelts te GOREN Reds ce 
valve off its seat ag shown, A claim is also made for the type ot 
clamp to-Bind togbthir the hose daned two" parts of the con. 
nector.—June 17th, 1920. 


wood, Invergowfie, Mitchell:place, Saltcoats, Ayr. — 

i connection for dissipating 
electrical charges, designed to, utilise the property of self-induc - 
tion to, cause an electric current, such as that of a flash of light- 
ning, to exert its own power to : a its further passage along 
the connection, the et of self-induction ‘i ing with the 
distance ‘along the earth éonrection through which the chargo 
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may travel. It is constituted by a metallic conductor gp etn- 
ductors, bent. with a curvature of diminishing radius to form a 
volute helix, the weight per unit of length of the metal used 
being preferably less towards the end of the voltute’of less radius. 
The ‘helix is attached to the conductor from which the charge 
is to be dissipated ‘at the end of the larger diameter, If desired 
two or more helices may be joined together at the smaller ends 
and:the larger ends all connected with the conductor,—/une 8th, 
1920, ; x 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tae Wiutson- Wor: Enemcerina, Company, Limited, | of 
Bradford; has appointed the, following firm as its sole agents 
for London and district ;--Messrs.. Pooley and Austin, 34, Broad- 
way, Westminster, S.W. 1. Telephone, Victoria 3373; tele- 
grams, “ Octopede, Vic. London.” 

Tae CaemicaL ENGINEERING AND Wreton’s Patent Fur- 
nacEes Company, Limited, of Hendon, N.W. 4, has taken offices 
at 76, Victoria-street, 8.W. 1, where all communications should 
now be addressed. The telephone number is Vittoria 2417 and 
telegraphie address “ Evaporator, Phone, London.” 











THe Barrish Lypustrtes Farrs.—The President of the Board 
of Trade has appointed ‘a comniittee consisting of the following, 
viz:; Sir Frank Warner; chairman ;) Mr) W:'A: Anderson, Mr. 
P. W. .L. Ashley, Sit) W. H.:Clark, Mr. J. W. Murray, Mr. G, C. 
Vyle, Major F. H, Wedgwood, to. consider the best, policy to, be 
edopeed in future.as regards British Industries Fairs, particu- 
larly in respect of the centres at which they should be held, the 
trades which should be included, and the classes of exhibitors 
who should be allowed to participate. Mr. A. G. Chuter, of the 
Department of Overseas Trude, has been appointed secretary to 
the committee. 


Ministky Or MiNes Brtr.)—We are informed that the Institu- 
tion of Mining anid’ Metalltitgy has sent to the Prime Minister a 
copy of the following: which was unanimously adopted 
at a meeting of the Council of the Institution held onthe 15th 
inst.:—‘* Resolved: That the Council of Nesiienan ial Ahiace 
Mining and Metallurgy are o to, the,,* Ministry, of Mines 
Bill,’ Submitted to Pectiament the President ys Board of 
Trade, on’ the ground that ite title is misleading and does not 
truly indicate its purport and the nature of the oo sought 
under it ; and in the opinion of the Council all reference to 
metalliferous | mines and, quarries: should .be omitted, from the 
Bill altogether, unless the powers pougnt are specifically defined.” 
The, Institution of Mining and Metallur, presents the ing 
of minerals other than coal and the ihotathiegy ‘of metals other 








oxide, and temporary caps fixed on thé @ids. “Theiwhole el 
is then swaged, or rolled, to reduce’ di ter compact 
the oxide. Finally, the caps are cttt Off and the terminals of the 
heating element exposed for_servié®, ‘The ‘three.views show 
three stages in the process of matiufacture.Juné 14th; 1920. 





MISCELLANEOUS. 


144,536. October 11th, 1919.—PnNeumatic Hose CoupLines, 
M. Docherty, 24, Ardgowan-street Port-Glasgow. 
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than iron and steel. 
_,COLLOIDs aNp Ixpustry,--The Faraday Society and. the 
Physical Society of London are arranging to have &® joint 
sy jum and general discussion on the physics aid chemistry 
of colloids next ‘October. 6 subject a aaaiiiton by . 
tief ‘survey of the present tion © loid: ysics anc 
chemistry, and discussion met = oer folléw on the following sub- 
divisions. of the; subject :——Emulsions and, emulsification, 
physical properties; of elastic gels,,cataphoresis, and electro- 
endosmose, precipitation in disperse systems, glass and pyrosols, 
non-aqueous systems. The exact date ard place of meeting 
and further particulars will be announced later.” In the meantime 
anyone di us of usifig the épportunity of the discussion to 
bring forward’ experiiiental matter or theoretical! considerations 
bearing on the. abeve-mentioned-branches ‘ofthe subject. is 
asketi to communicate as soon; a8 possible with the seeretary of 
Nbe-loint Committee; Mr, F..8. Spiers,,10, Essex-street, London, 


ie aj toe te te tial Heder od beri 
just iss oy. :t1 i iler and Genera 
nsurance Company, of pe a in which the general classes 
of accidents to engines and boilers, t they, consider it, is 

issi i means*6f : welding? * 7) 


c i the. various: systems of 
, welding is not satisfactory in the 
are in tension, but there are’ many 


‘ h 
such’ as “local ‘wasting’ of fldngés“for which the 
a quite ‘appropriate. es res abe’ Smarr ae or two 

‘are “mentioned where: electric: welding | has. proved 
satisfactory: after acetylene welding has. failed to’ effect a cure. 
For low-pressure, east iron ‘boilers, welding apparently is, not of 
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PUBLIC NOTICES 
aaa Assistant Engineer or 


ARCHITECT te eae by the 
GOVERNMENT of GIBRALTAR for _ser- 
vice in the GOVERNMENT ‘ENGINEER'S 

DEPARTMENT for a period of one year. Salary 
5 a month. Free first-class passages.—Candidates. 
ied, age 25-35, preferably with Municipal 
Experience and some knowledge of Ferro-concrete 
able to Prepare Plans and Specifications and 





Pout Quantities for Tenement Buildings and 
gupervise their Erection. should apply at once, in 
Ming. to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, cohen: S.W.1, giving 


age and br “ief details of experie nee, quoting M/Gibraltar 
10,004. Applicants must have served in some branch 
vans Majesty’s Forces during the late war, unless 


tory reasons for not having done so can be 
satiafar 683 


furnished. 8S 
Assistant Engineer Re- 
‘QUIRED by the GOVERNMENT of 

SIERRA LEONE for the PUBLIC WORKS 
DEPARTMENT, for two tours, each of 

twelve months’ service, with prospect of permanency. 
Salary £480-£30-£720 a year. Free single quarters and 
first-class Leet oe 0m Liberal leave in England on full 
salary.—Candidates, preferably 30 to who are 
trained Civil Engineers and who have had sound 
practical experience on Public Works, Roads and 
Balldings should apply at once in writing, giving 











London, 





WSENTS FO E COLONIES, 4, Millbank, 
London, 8.W. 1, quoting M/S. Leone 9477. Candidates 
during the late war, unless satisfactory reasons for 
not having done so can be furnished. 672 
UIR GOVERNMENT 
RAILWAYS in the GOLD COAST and 
twelve months’ service, with prospect of permanency. 
Salary £480 a year, rising by annual increments of £30 
£40 to £920 a year. Free first-class passages and single 
quarters provided. Liberal leave in England on full 
Candidates, age 22-40,. who have had good experi- 
ence as Civil Engineers on Railway Maintenance, 
details of experience, to the CROWN AGENTS 
THE COLONIES, 4, Millbank, London, 8S.W. 
some branch of .M. Forces during the late war, 
unless satisfactory reasons for not having done “Or can 
70 
Assistant Engineers Re- 
QUIRED. for the PUBLIC WORKS 
MALAY STATES for three years’ service, 
with prospect of permanency. 
month to 450 dollars per month for the period of the 
agreement, then rising by annual increments of 
prospect of further advancement. (The sterling value 
of the dollar is at present fixed by the Government 
salary is at present payable. Free passages provided. 
Candidates, age 23-35, preferably single, who have 
or at an Engineering College recognised by the Institu- 
tion of Civil Engineers, or have completed articles 
A.M. Inst. C.E. Examination, and in addition have 
had two years’ practical experience, should apply at 
COLONTES, 4, Millbank, 8.W.1, quoting 
M/F.M.S, 9855. Candidates must have served in some 
unless = reasons for not haying done so can 
be fur furnished. _731 
SUPERINTENDENT REQUIRED. by 
nd Reta he ag of the EAST AFRICA 
UGANDA RAILWAY for a tour of 20-30 months, 
with prospect of permanency. Salary £400 per 
per annum, and thereafter rising by annual incre- 
ments of £25 to £600 per annum. An outfit allowance 
quarters free of rent, and first-class passages pro- 
vided. Liberal leave in England on full salary after 
married, who must have had a thorough training in 
Locomotive Workshops and Offices and possess a 
Work and some experience of Management and Super- 
vision of Staff, should apply at. once by letter, eine | 
AGENTS FOR THE COLONIES, 4, 
london, S.W. 1, quoting M/E.A.P. 9837. Applicants 
Forces during the late war, unless satisfactory Teasons 
fo: fo: not having done so can be furnished. 730 
by the GOVERNMENT eH the Aryl D 
COAST for the PUBLIC DE- 
a jervice, with prospect of permanency, viz. 
—FIRST ASSISTA NT HYDRAULIC ENGI. 
annual increments of £30 to £720 a year, and 
a by annual increments of £40 to £920 
EER, with: salary commencing at 
£480 a year, rising by annual increments of 
r increments of £40 to £920 a year. 
Tee single quarters and first-class passages pro 


ve and brief details of experience, to the CROWN 
R TH ES 
must have served in some branch of H.M. Forces 
ae ssistant Engineers Re- 
ED for the 

SIERRA LEONE for two tours, each of 
to £720 a year, and thence by annual increments of 
salary after each tour of service. 
should apply at once, in writing, giving age and FOR 
quoting M/9879. Applicants must have served Am 
be furnished. 

DEPARTMENT of the FEDERATED 
month, rising by annual increments of 25 dollars per 
% dollars per month to 699 dollars pe’ month, with 
at 2s. 4d.) A temporary war bonus of 20 per cent. of 
reeived a good theoretical training at a University 
with Civil Engineers of standing and passed the 
once by letter to the CROWN AGENTS FOR THE 
branch of His Majesty's Forces during the late war, 
i A Assistant Locomotive 

RATE, for service on the 

. Tising by annual increments of £20 to £500 

of £30 is payable on first appointment. Single 

each tour.—Candidates not over 35, preferably un- 

sound knowledge of Footplate and General Running 
age and brief details of experience, to the C 

Millbank, 

must have served in some branch of His Majesty's 

ie (‘ivil Engineers Required 

PARTMENT, for ‘two tours, cake’ of “twelve 

‘NEER with salary of £600 a year, rising by 
M969. SSECOND ASSISTANT HYDRAULIC 
£30 to £720 a year, and thence by annual 

vided. 


Po Liberal leave in England on full salary after each 


k Candidates who are Civil Engineers with a thorough 
nhowledge of og ag Ry experienced on Water- 
pohaat ad Masonry Dams, nd the Conversion of 
; ydraulic into Electric f ate should apply at once, 
ie writing, stating-age and brief details of experience, 
ioouee CROWN AGENTS apr THE COLONIES, 4 
bank, London, S.W.1, quoting the reference 
number of the vacancy for which they are applying. 
applicant must have served in some branch of H.M 
Bang during the late war, unless satisfactory reasons 
or_not havine done so can rnished. 671 


Reconstruction Reinforce- 

CCLNEERS are APPLY for PAR- 

tt on MENT, which offers arentiic and economic 
Walk 


wee 

of London 
Authority on its vast schemes of construction, with 
2 ghly satisfactory Agente wanted in several 


THE wantin CO., Ltd. 
7. We treet, 


Salary 400 dollars per |. 





Feed Heating for Land 





The Engineer 


Sane” Se 


PRINCIPAL CONTENTS OF THIS _ ISSUE. 





Institution of Mechanical Engineers. 
Short Histories of Famous Firms (No. VII.). 
The Uniflow Engine. 





Electric Locomotives for the Swiss Federal 
Railways (with a Two-page Supplement). 


Some Lincchidbiiues Oil Engines. 
A Seven-Day Journal. 
The Human Factor in Industry. 


The Ealing and Shepherd's Bush Railway. 


Power Stations (No. | ). 














PUBLIC NOTICES 


sf ivil Engineers Required 
for 





GOVERNMENT SERVICE in 

EAST AFRICA, for one tour, of twenty to 

thirty months, with prospect of _ per- 

manency. Salary £500 a year, rising by annual incre- 

ments of £25 to £600 a year. An outfit allowance of 

£30 is payable on first appointment. Single quarters 

free of rent and first-class passages provided. Liberal 
leave in England on full salary. 

Candidates, unmarried, under 30 years of age, who 
must be A.M. Inst. C.E., or have passed an equivalent 
exempting examination, preferably with practical 
experience on Public Works, should apply at once in 
writing, to the CROWN AGENTS OR THE 
COLONIES, 4, Millbank, London, §.W. 1, giving age 
and brief details of experience, and quoting M/8745. 
Applicants must have served in some branch of H.M. 
Forces during the late war. unless satisfactory 
reasons for not having done so can be furnished. 684 


FEDERATED MALAY STATES for two 


years’ service, with possible extension. Salary 
400 dollars per month, with a temporary war bonus of 
20 per cent. and a field allowance of 60 dollars rer 
month on survey or 50 dollars per month on ‘on- 
struction. (The sterling value of the dollar i: at 
present fixed by the Government at 2s. 4d.). Free 
quarters and passages provided. 

Candidates (25-45), preferably single, who must be 
fully qualified Railway Engineers, able to Survey, 
Level and “pe og ps should apply at once, in 

FOR THE 





Ez gineer Surveyors for 
RAILWAY CONSTRUCTION  RE- 
QUIRED by the Sg pa of the 


writing, to SROWN AGENTS 
ore ee Fs MS rintbenk. London, S.W.1, quoting 
M 9761. 


‘Applicants must have served in some branch of 
Forces during the late war, unless satisfactory 
reasons for not doing so can _ furnished. 673 


poy Royal Air Force. 
ILLED TRADESMEN AND UN- 
eS ee RECRUITS REQUIRED. 


LE TRADESMEN.—Pay 3s. to 
5s. 6d. our a on joining, rising to ag per day. Age 
18 to 28, and for ex-Service men 18 to 3: 

UNSKILLED RECRUITS for  tratning as Car- 
penters, Riggers, Photographers, Wireless Mechanics, 
and pe Operators. Pay to commence 3s. per day. 
No previous experience required, provided recruit 
otherwise suitable and willing to be trained in the 








trade for which enlisted. 

For conditions of service, separation allowance, &c., 
call or write to INSPECTOR OF RECRUITING, Royal 
Air Force, 4, Henrietta-street, Covent Garden, W.C. 2 
or R.A.F. Recruiting Depot. 4097 

Skilled Tradesmen Re- 
QUIRED for Electrical Services 
Ra ing Sone. wer Stati Engi- 
Shift Engineers, Drivers, 
Dynamo and B Switchboard Attendants, also Clerks. 

Pay : 3s. to 5s. 6d. a day on joining. 

Period of service: 4 years Regular Air Force Ser- 
vice, no reserve service. 

Age: 18 to 28, and for ex-Service men 18 to 38. 

For conditions of service, Riki allowance, &c., 
call or write to INSPE! ss ies 1TING, a 
Air Force, 4, Henriette, a W.c 





: ’ 
[ihe National Foremen s Assoc- 
CIATI of the 
ENGINEERING AND. ALLIED TRADES. 
4. -(Resistered under ithe Trade Union Act.) 
An ly formed to look after the 
a Bl of Foremen i —_ athe Capacity. 


All communications to ffi 
Ww. R ne High Holborn, 
London, W.C. 1, 








General 





» Wormwood-s 
London, E.C, 2. 


PUBLIC NOTICES 


£63 = 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(MISCELLANEOUS STORES SECTION). 


For Disposal : 


250 TONS (Approx.) FLAT STEEL WIRE, in coils 
of about 2 ewt. each, 25in. width by .06in. 
thickness. Lying at various depots. (Carbon, 
— 6 per cent. to .7 per cent.; B/S, about 

0 tons per sq. in.) 
STEEL SPRINGS. 
1278 SPRINGS, 1 ar. 13 1b., springs for clamps, 
lin. long, 5-8in. dia 18 S.W.G. 
1137 SPRINGS, 1 ewt. 1 ar. 13 Jb., 3fin. 
1 5-8in. dia. 10-coil, 10 S.W.G. 
1395 SPRINGS, 7 tons 5 cwt. 2 ar. 271b. run- 
= springs, 2lin. long, 2in. int. dia., 3 3-8in. 
dia., tin. by 11-16in. steel. 
tenon at. Ponder’s End National Projectile Factory, 


DEPOT 1402, WASHWOOD HEATH (BIRMINGHAM)* 
STEEL HELICAL SPRINGS. 





long, 




















| 

Sym- | Out- No. | 

bol | Free | side Size of wire. of | Quan- 
No. jlength| dia. coils. | tity. 

In. In. 

B. 5 | 6.1 {17/82 31 972 
B.12 | 1.7 4 134 7 
B.16 | 3.0 45 20 590 
C.36 | 2.46 -725 12 558 
C.40 | 1.55 .48 9 15 
C.49 2.35 | 5/16 27 29 
C.58 | 1.725 -9 6 114 
F.12 | 5 27 7 464 
F.16 | 1.65 -35 17 498 
Gl 19.05 4.0 104 51 
M.11 } 1.55 [13/32 10 9 
M.14 | 2.35 | .8125 20 8 
M.18 | 1.55§| 5/16 12 | 357 
M.29 6.1 1.125 12 363 
R.18 .68 0 —.105) 3 677 
T.23 4.8 -75 |16 S.W.G.—.064| 25 212 
R.33 |18'35 1.635).25in. by -18in.| 34 11 





Full particulars “and permits { to view _ may be 
obtained on application to the CONTROLLER, "Mis. 
jock 


cellaneous Stores Section, D.B.5.C., Bl res 
Earl’s Court. Exhibition, Warwick- road, sw 5. 
Reference D.B.M. 719 





«At = 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender 


AT THE 

R.A.F. STATION, GREAT YARMOUTH, 

Considerable QUANTITY of High-class MACHINE 
TOOLS and PLANT, including Lathes, Grinding 
Bay ayn Machines, Milling Machines, 
8 &c., by_the best makers ; also Tin-plate 
Plan Woodworking Plant, Blacksmiths’ and Copper- 
omithe’ Hearths, 

Full particulars of plant, together with Tender form 
and permits to view, may be obtained on application 
to the CONTROLLER, D.B.I. poe Charing Cross 
Embankment Huts, London, §.W. 

All Tenders to be received’ by 10 sake August 6th. 

NOTE.—For particulars of other Government 
property for sale, see ‘‘ SURPLUS,” price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free in the United Kingdom, payable in advance to 
the Director of Publicity, Ministry of Munitions, 
Whitehall-place, London, 8.W. 1. 579 





PUBLIC NOTICES 


c. eB a 
NISTRY OF MUNITIO 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


For Sale by Public Tender, 


SECOND-HAND 
4ft. 8lin. GAUGE WAGONS. 


22 Four-wheeled 8-Ton WAGONS, mostly high-sided. 
six be ae spring buffers and the remainder with 





dead ers. 
Lying at Admiralty as Depot (Alness). 
150 Four-wheeled 8-Ton WAGONS, sides 2ft. 9in. 
high, spring buffers, approximately 50 per cent. 
steel E a wramuarte and remainder wood under- 


fram 
Lying at Admiralty Mining Depot. Grangemouth. 
53 Four- oe (high and low-sided) WAGONS, loads 
not in aneeten but presumably are 8-Ton, with 
wood underframes and spring buffers 
ietee = at p Admiralty Mining Depot, Glen Albyn, 


In 
1 OLD BRAKE VAN, six-wheeled, three Powe ge 
ments, ed Midland Railway and Carri 
D COMPARTMENT PASSENGER 
’ ay: ; six-wheeled. 
ermits to view and Tender forms y be obtained 
on application jo the CONTROLLER, *D. 3. LE., Plant 
and Machin pay Section, Charing Cross!Huts, Embank- 
ment, bet 
to be returned not later than 10 a.m., 
August 23 23rd, 1920. 
NOTE.—For particulars of other Government Pro- 
perty for Sale. see “‘SURPLUS,”’ price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free in the United Kingdom, payable in advance to 
the Director of Liman Ministry of Munitions 
Whitehall-place London, mF 646 


PATENTS AND DESIGNS ACTS, 1907 AND 1919. 
MACHINES FOR FINISHING LASTS. 


[ihe Proprietorsof British Letters 


Patent No. 104,707 are PREPARED to SELL 
the PATENT or to LICENSE British manufacturers 
to work under it. It relates to machines for finishing 
lasts for boots and shoes and comprises an adjustable 
work holder for papacy the work to the cutter for 
removing the stub 

Address : BOULT, WADE and TENNANT, 

111 and 112, Hatton-garden. 
705 London, E.C. 1. 


PATENTS AND DESIGNS ACTS, 1907-1919. 
PNEUMATIC TOOLS. 
he Proprietor of British Letters 


Patent No. 20,000 of 1912 is PREPARED to 
SELL the PATENT or to LICENSE British manu- 
facturers to work under it. It describes a pneumatic 
tool used with a two-cylinder compressor in which one 
cylinder gives the forward stroke and one the return 
stroke of the tool. 

Address : BOULT, WADE and TENNANT, 

111 and 112, Hatton-garden, 
708 London, C.E. 1. 


PUBLIC NOTICES (continued) 
Page II. 














Che Engineer. 
Wanted, Copies of each Issue of 


The Engineer, containing the articles 
on “The Reconstruction of Belgian Industries, ’ 
which appeared 
February 28th, Mareh 7th. 2ist and 28th, 
April 4th, 18th and 25th, 1919. 
Write, stating price, to The Engineer Office 
ANTED, Copy ‘‘ ENGINEER ” Dated 9th March, 


1904 ; will pay good price for complete copy.— 
Write, “‘ B. H.,”’ c/o Street’s, 30, Cornhill, E.C. Lm 











OPIES WANTED of “THE ENGINEER ” for 

16th and 30th JULY, 1909.—Address, stating 
price, 699, The Encineer Office. 699 1 
eee Se a Ae 


MISCELLANEOUS 


NALYSIS.—TO MANUFACTURERS AND FOUN- 
DERS.—ANALYSIS of all METALLURGICAL 
MATERIALS and PRODUCTS UNDERTAKEN by 

















competent metallurgical chemists; moderate terms ; 
inquiries invited.—Address, P1480, The Engineer 
Office. P1480 1 
RAY DRYERS THOS. G. MARLOW, Drying 
an Ex <a Drying 
inmate. Siaridge-roed, London, 8.W. ~, - 
SITUATIONS OPEN 
Pages Il. and III. 
SITUATIONS WANTED 
Page III. 
MACHINERY, &c., WANTED 
Page IV. 
FOR SALE, 
Pages IV., VIII and CV., CVI. 
AUCTIONS, 


Pages VIII. and CXII. 
PREMISES TO LET OR WANTED 
PAGE CXI’. 


WORK WANTED, Page CVI. 
AGENCIES, Page ITI. 
MISCELLANEOUS, Page 





For Advertisement Rates See 
Page 113, col. 1. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXI. 








THE EN 





GINEER 





Juiy 30, 1939 
a 





PUBLIC NOTICES 





G. R. 


INISTRY OF MUNITION 
BY DIRECTION OF THE DISPOSAL BOARD 
NT AND MACHINERY SECTION). 


Sale by Public Tender, 


r 
Fe Lying at the ak of Messrs. Beardmore ma 4 
Co., Parkhead, Glasgow 

12 high-class 2lin. centre '$.S. and S.C. LATHES, 
maximum distance between centres 22ft. and 26ft. 
each, with four-speed gear-box, two duplex saddles 
with front gnd back tool rests, three-point stay, 19 
change wheels, also 30 H.P. Motor and control panel 


for driving same. 
2 patent. high-speed PLANING MACHINES, to 
plane 6ft. wide, 6ft. high, and 16ft. long, a 
the 





driven by Patent Lancashire drive, each with 
necessary switchgear. 

3. SURFACE TABLES, 20ft. by 

3 “Belt- driven MILLING and PROFILING MA- 


CHINES by Smith, of Coventry. 

2 BAND SAWING MACHINES, by Noble and 
Lund, electrically _~ *. and control panel for same. 

Full particulars, &c., including Tender forms and 

permit to view, may_be obtained on application to the 
CONTROLLER, B.I. (E), Charing Cross Embank- 
ment Huts, London, 8.W. 1 

All Tenders to be mie by 10 a.m. August 6th. 

NOTE.~-For particulars of other Government 
property for sale, see *‘ SURPLUS,”’ price 3d. at all 
bookstalls, or by quarterly subscription of 2s. post 
free in the United Kingdom, payable in advance to 
the Director of Publicity, Ministry of Munitions, 
Whitehall-place. London, 8.W. 1. 578 


Bt Royal Air Force Cadet 


COLLEGE, 

CRANWELL, NEAR SLEAFORD 4INCS. 

APPLICATIONS are INVITED for the POST of 
PROFESSOR of AERONAUTICAL SCIENCE (Mathe- 
matics, Applied Mechanics and Physics in relation to 
Aeronautics) . 

Salary £900-£50-£1100 (inclusive). 

There will be a scheme of deferred pay in lieu of 
Pension, subject to a qualifying period of three years’ 





PUBLIC NOTICES 


PUBLIC NOTICES 


SITUATIONS OPEN (continued) 





TO CONTRACTORS 
BUTLER’S WHARF PROPOSED QUAY AND 
WAREHOUSE FOUNDATIONS. 


Butler's V Wharf Com y, Ltd., 


TENDE for the TRUCTION N ot 
a Quay rir the TOUNDATIONS of a WAREHOUSE, 
consisting of info: Concrete Piling. merete 
Quay Wall, Upfilling, a. in wi 

and specification which may be seen at the office ot the 
Company at Butler's Wharf, Tower Brides, London, 


Epsom Urban District Council. 


above Council REQUIRE the SERVICES 
ee an ENGINE-DRIVER at their Sewage Pumping 


—. 
week of 47 hours. 


For" articulate appl Mr. E, 
uncle Seana Hurst, 1 church-atreet, 





— the Co 

"Sealed ,applications, with copies of not exceeding 
three t * Engine-driver,”’ to be 
delivered to the dersi at D Church- 





street, Epsom, on or before re ust 4th. 
Canvassing will be a e digaual Se 


Clerk to the Co AA 
July 16th, 1920. 58 





8.E, 1, or at the opce of t the Rong Moware. D. 
and C. Stevenson, 84, Geo: eRdinbu 

Schedules of atantities an ra forms of ys may 
be obtained on depositing £2 2s., which will be 

returned to th who send in a — wi a 
schedule fully detailed and which is, in ini 
of the Company, a bona fide Ten 

Tenders, mark on the outside “‘ Tenders for 
Butler’s Wharf Quay,” to be de ted with the 
Company at their a not later Twelve Noon 


on Ist September, 
‘he Company ae m4 bind themselves to eons. she 
lowest or any Tender, 





[ihe High Commissioner for New 
Zealand is prepared to receive TENDERS from 
locomotive builders, wagon builders, wheel and axle, 
and Spring makers who are in a position to supply 
within 12 months from date of contrac 

25 TENDER LOCOMOTIVES if £ 2, “ty pe) to the 
4~ Zealand Government standard sn ; 

STEEL OPEN HIGH- SIDED RAILW AY 

WAGONS. without wheels and axles or springs 

2500 SETS of W = LS with TYRES and AXE ES 
for the above wago: 

2500 SETS of BEARING and DRAWBAR SPRINGS 
for the above wagons. 

The conditions ot contract and form of Tender may 


be obtained on application to the High Commissioner 


for New Zealand, 415, Strand, London, W.C. and 
the detail drawings may be seen at the offices . the 
Consulting Engineer, Sir J. Duncan Elliot, 13, Vic- 
ones street, 5. 1. 

enders are to be delivered at the office of the HIGH 
COMMISSIONER FOR NEW ZEALAND by Noon on 
August 25th, 1920, for the locomotives, and on 











service. 
Forms of “etary can be obtained on application 





|e ie aoe Y (T.2.b.), Air Ministry, — | 
Feeenaher M unicipal Technical 
SCHOO. 


EQUIRED in September om the sz time SER- 
VICES of 3 LECTURER in METALLU 
The commencing salary offered will aeait upon the 
previous training and experience of the candidate. 
For full particulars apply to the SECRETARY, 
Mawicioel Technical School, Suffolk-street, Birming- 
710 





(Jounty Borough of Barrow-in- 


FURNESS. 








TECHNICAL AND JUNIOR TECHNICAL 
SCHOOLS. 
INCIPAL : LIARDMAN, M.8c. 
APPLICATIONS an: ‘INVITED for the POST of 
TEACHER of ENGINEERING SUBJECTS (Graduate 
or equivalent qualifications). | 
_ Salary : Min., £200; max. (according to eet 


Commencing salary based on experience and qualifi- 


cations. PY 

Further particulars may be obtained from the | 
Director of Education, Town Hall, to whom applica- 
oy should be forwarded on or before 14th August, 
1920. 


By 0 a 
HEWLETT, 
— disk and Clerk to the 
Local Education Authority. 
Town Hall, 
27th July, 


717 


1920. 





Portsmouth Municipal College. 


PRINCIPAL : yet ER By EMAN, Wh.Sc., 


APPLICATIONS are INVITED for the following 

APPOINTMENTS :— 
HEAD of MECHANICAL and CIVIL ENGINEER- 
ING DEPARTMENT. Salary £450. 
LECTURER in ELECTRICAL ENGINEERING. 
Present maximum salary £350, commencing 
according to qualifications and experience of 
candidate. 

Application forms and further particulars may be 
obtained from the undersigned. to whom applications 
should be returned as early as possible, accompanied 
by copies of not more than three recent testimonials. 

H. E. CURTIS, 
Secretary. 


Offices for Higher Education, 
697 


Municipal College, Portsmouth. 
[ihe Royal Technical College, 
GLASGOW. 


DEPARTMENT OF MECHANICS. 

APPLIGATIONS -are INVITED for TWO ASSIST- 
ANT LECTURESHIPS in MECHANICS. Candidates 
must have had a thorough theoretical and practical 
training in ¥ - innerings and experience in Materials 
Tésting and ydraulics Laboratories. Duties will 
commence on Ist September. Salaries £350 per annum. 
Applications should be addressed to the PRO- 
of MECHANICS, the Royal Technical 

College, Glasgow. 707 








GRADE III. LECTURESHIP IN ENGI- 
NEERING DESIGN AND DRAWING. 
The Council invite APPLICATIONS for this POST. 

Salary £300, increasing to £400 by annual increments 

of £50.—Full particulars may be obtained trom the 

REGISTRAR, to whom applications must be made on 

or before September Ist, 1920. 657 














Wigan and District Mining and | f 


TECHNICAL COLLEGE. | 

APPLICATIONS are INVITED for the POST of 
LECTURER in MEC HANK ‘AL ENGINEERING, 

Salary £400. 

Particulars may be had from the PRINCIPAL, to 
whom applications should be addressed as early as 
possible. 

Inquiries and applications should have a 
endorsed ‘‘ Appointment.’ 


Port of Bristol. 


EXTENSION OF GRANARY, 
ROYAL EDWARD DOCK, AVONMOUTH. 

The Docks Committee are prepared to receive | 
TENDERS for the CONSTRUCTION of a Ferro- 
concrete built SILO GRANARY of 20,000 tons 
capacity, carried on Ferro-concrete Piles. 

On and after Wednesday, the 4th August, 1920, 
copies of the specification and contract drawings cap 
be obtained from the undersi a on production c a 
receipt showing a deposit of £5 has been paid to the 
Secretary of the Docks Committee at 19, Queen-square, 
Bristol to whom all cheques must be made payable. 
The deposit of £5 will be returned to all bona fide 
Tenderers after the receipt of a Tender with all the 
prescribed documents and drawings. 

Tenders must be enclosed in a sealed envelope, 
endorsed ‘‘ Tender for Extension of Granary,’’ an 
addressed to the Secretary of the Docks Committee. 
19, Queen-square, Bristol, and must be delivered to 
him, accompanied by all the prescribed documents 
and drawings, before 10 a.m. on Friday, the 27th 
August, 1920. _The Docks Committee do not bind 
themselves to accept the lowest or any Tender. 

THOMAS A, PEACE, 








| 
| 


Engineer, 
EnemMeer’s Office, ‘ 
Avonmouth Doc 
on fe. 


17th July, 649 





| vice, 


\ with 


August 18th for the wagons, wheels and axles, and 
springs, after which time no Tender will be received. 
The High Commissioner for New Zealand does not 
bind himself to accept the lowest or any Tender or to 
defray any expenses in connection with tendering. 
A deposit to cover the cost of the specifications may 
be required, which will be returned on receipt of a 


bona fide Tender. 722 
TY Sg AND WOOD HOPPERS FOR SALE. 

yne Improvement Commissioners invite 
TENDERS for the PURCHASE, as they lie, exclusive 
of mooring chains and ropes, of the undermentiond 
be ag viz.:— 

No. 2 Twin-screw Double Outside Ladder BUCKET 
DREDGER of approximately the following dimen- 
1% :—Length, 92ft.; breadth, 29ft. 6in.; depth, 

12ft. 6in. The dredger, which has an iron hull, 
fitted with two single engines, two boilers, and com- 
plement of buckets for each ladder. There is also a 
large assortment of spare gear, including top and 
bottom tumblers, links, buckets. spouts, &c., ah 
ard, 





lyne Improvement Commission. 


at the Tyne Improvement Commissioners’ 
Howdon-on-Tyne. 

WOOD HOPPERS Nos. 16, 18, and 34. The 
dimensions of these hoppers are as follows :— 

Length. Breadth. Depth. 

No. 16 Hopper.. 80ft. 6in. 27ft. Oin. 11ft. Qin. 
No. 18 Hopper.. 80ft. 6in. 27ft. Oin. 12ft. Sin. 
No. 34 Hopper.. 93ft. 6in. 28ft. 2in. 1lft. 9in. 


The vessels may be inspected on application to the 
Manager at the Commissioners’ Yard, Howdon-on- 
Tyne. 

Full particulars and conditions of sale can be had on 
application to the undersigned, to. whom Tenders, 
endorsed on the cover ‘‘ Tender for Dredger and 
Hoppers,’” must be delivered not later than Twelve 
o’clock noon on Wednesday, the 4th of August, 1920. 

The Commissioners do not bind themselves to accept 
the highest or any Tender. 

By Ouse, 
. McD, .MANSOY, 
eral Manager and Secretary. 

Tyne Improvement ens Offices, 

Bewick-street, Newcastle-on-Tyne, 


26th July, 1920. 674 





[Tyne Improvement Commission. 
WANTED, a good Second-hand Four-wheeled 
Saddle-tank LOCOMOTIVE, with cylinders 1lin. 
l2in. diameter by 18in. stroke; wheels about 
diameter, wheel base about 5ft.; gauge 4ft. Shin. Full 
particulars to be stated, including makers’ name, date 
built, price required, and where the locomotive can be 
inspected. Replies to be dir under cover, 
endorsed ‘‘ Tank Locomotive,”" to J. McDONALD 
MANSON, General Manager and Secretary, Tyne 
Improvement Commission, Newcastle-upon-Tyne, not 
later than Saturday, 14th Aucust, 1920. 693 


Same 


to 
3ft. 





h Union. 


Seariase invite = for the PUR- 
BY’S MOTIVE TYPE 
BOER {made Pg 508 ana tomar the V 


ulcan 
maximum load of 50 Ib.), 
and also thé LVE RADIATORS and WORTH- 
INGTON PUMP, which are at present in the disused 
Poor Law Institution at Skirlaugh (which is about 
— miles =. a Station, on the Hull and 


rnsea Railw: 

‘The The Boiler is wn good condition and has been, since 
fixture, under the supervision of the Insurance Com- 
pany referred to. 

Offers to be sent to the an. 

HOBSON, 


Solicitor, Clerk bf “the Guardians. 
26, Lairgate, Beverley, sé 


19th July, 1920. 
Baroda, and Central 


omba 
B NS RAILWAY. COMPANY. 


DIA 
se ASSISTANT ENGINEERS. 

The Directors are prepar to receive APPLICA- 

IONS (by letter only) from duly qualified candidates 
for APPOINTMENT on the above Railway in the WAY 
and WORKS DEPT. in INDIA. Candidates must be 
active, of good physique, with a thorough knowledge of 
instrument work, and well trained inj ordinary engi- 
ne ering knowledge. They must have had at least three 
years’ training in a reeognised Engineering College and 
practical experience of not less t a year with a 
British or Colonial Railway on construction, open line 
maintenance, or with the Royal Enginéers on field ser- 
Preference will be given to those who have passed 
the Associate Membership Examination of the Insti- 
tution of Civil Engineers or who hold an exempting 
degree. 

Terms.—Three years’ agreement in the first instance, 
a salary commencing at Rs. 0 to 700 per 
mensem according to age and qualifications, and rising 
according to the Company's rules, First-class free 
passage to India (salary commences from the date of 
sailing tor India) and home again on termination of 
service. 

Age must not exceed 28 years. 

Applicants must give a full record of their career in 
chronological order, with dates giving details of their 
general and technical education training, and subse- 
quent experience, with copies only of any testi- 
monials, certificates, &c., which they may have in 
their possession. Details of service with H.M. Forces 
should be given. 

Full particulars, stating age, whether married or 
single, &c., as set out above, should be sent to the 
undersigned not later than Friday, the 13th August, 
1920. 

Officers who have suffered disablement through 
wounds, provided their disability will not interfere 
with the proper performance of théir duties, will be 
eligible, but selected candidates will only. be finally 
appointed subject to their passing a strict medical 
examination by the er 8 ora 


Boiler Company, Ltd., at a 
TWEL 





Offices : The White inetoir, 91, York- street, ta 
minster, 3,W, 1, 23rd July, 1920. 


[The Commissioners for the Port 
of aie invite APPLICATIONS for the 
following APPOINTMENT : 

ASSISTANT Se PERINTENDE NT of MACHINERY, 
with experience of Electrical Construction and Mein: 
tenance ; age about 30. 

Commencing salary Rs. 
Rs. 50 per month each year to 
Three years’ agreement. 

Applications, stating age and accompanied by copies 
of not less than two testimonials, should be addressed 


to 
Mr. J. ANGUS, M, Inst. C.E., 
Consulting Engineer:nd London Agent. 

17, Victoria Street, 8.W. i. 


Tyne Improvement Goiniainside: 
> Tyne Improvement Commissioners invite 

of RESIDENT 
at their Tyne 





600 per month, rising by 
Rs. 700 per month. 





Th 
APPLICATIONS for the POSITION 
ENGINEER under their Chief Engineer, 
Piers Works. 

Salary £500 per annuin. 

Applicants should. be Members 
Members of the Institution of Civil Engineers, and 
should have had experience in Harbour and Sea 
Engineering Works, and should also be able to carry 
out under-water Inspections in Diving Dress or Bell. 

Applications from candidates, stating age, quali- 
fications and experience, accompanied by not more 
than three recent testimonials, will be received up to 
Noon on Friday, the 13th August, 1920, and should 
be addressed under cover to the undersigned and 
marked ‘* Resident Engineer."’ 

Canvassing, either directly or indirectly, 
disqualification. 

By Order, 
J. McDONALD MANSON, 
General * anager and Secretary. 
Tyne Improvement Commission Offices, 
ewick-street, 
Newcastle-upon-Tyne, 
28th July, 1920. 


SITUATIONS OPEN 


or Associate 


will be a 


740_ 








a for Assistant Engineer, Box No. 4 
are THANKED and informed that the Postion 
has now been FILLED A 
WANTED: éf- Submarine Service C.E.R.A., te Shae 
Installation Work; must have had previous 
shore experience of Erecting Engines.—Address, giving 
full particulars, P1623, The Engineer Office. P1623 a 
y FANTED | for a Firm of Structural Engineers in 
India, a good STRUCTURAL ENGINEER and 
DRAUGHTSMAN ; must have had Estimating and 
Erecting Experience ; unmarried, not over 30; five 
years’ agreement; salary, 








Rupees 550 to 750 per 
ig 4 4 —Write, with full particulars of experience, &c., 
= Hoy K. 704, care Deacon’s, Leadenhall-street, O80 4 
ANTED | for a ¢ Group of Collieries in South Wales 
t-class SUPERINTENDING ELECTRICAL 
MECHANICAL ENGINEER. Applicant must 
be competent to Supervise High-tension Power 
Station Overhead Lines, and Electrical Installations. 
—Address, with copies only of testimonials, stating 
salary required, 343, The Engineer Office. 343 a 


ye for Spain, TWO ASSISTANTS to Works 
Manager and Engineer; experience desirable in 
Production on Machines operated by Women and of 
Machinery Installation and Maintenance. In one case 
some experience in Building Construction, particu- 
larly Reinforced Concrete, would be advantageous.-— 
Address, stating experietice and salary required, P1630, 
The Engineer Office. OA 
WANTED. ~ Qualified MECHANICAL — ENGINEER, 


with practical experience for Installation and 
an 





Maintenance of Plant, including Steam, ae ra 
Hydraulic. State ‘qualifications, experience, age, 


references and salary.—Address, 647, The Engineer 
Office. mas A 





TANTED, YOUNG MAN, Age ith 
Engineering Knowledge. as CORRESPONDENT 

in Sales Department of Large Engineering Works in 
the. Midlands; good prospects. Applicants must 
state age, experience and salary oT cane aie 


721, The Engineer Office. 

COMPANY Operating Extensive Pes. Soe Iron- 

Fe and Steel Works, REQUIRES t-c 
GINEER. The duties Ry eee are rs 
Controt of the Central Workshops, the Supervision o 
ae. and. of —_ > eae at the various 
» © candidate will be 
of Extensions and 


doheanes 

Hienovations and ou —. ty had technical training 
of _ the guna order.— 

Mig ffl Particulars of ifications and 

ing age and salary ——, 413 

A 





ah 
Be 








LARGE Electrical Engineering Company 

Fs a ny ora . a 

aterials, compris’ ng Copper, On, &C., 
have @ VACANCY for an ASSISTANT BUYE 

30. to 40 years of age. Avent mane}. pole 
the present. time and be 

with prices, markets, 

suppliers, ke. qualifications, salary 

ag and name of present employers, which 

will be treated confidentially. Faealions ‘tea 


pects.— Address, P1595, The "ing neer 0: 
P1595 ‘k 





SSISTANT ENGINEER REQUIRED for a Large 
i Manufacturing Concern in Yorkshire. Applicant 
must be thoroughly trained in High-tension Electric 
Generation and Transmission, Steam Turbine Work, 
and up-to-date Boiler-house Control; preference will 
be given to candidates having experience also in Gas 
Engineering.—Applications, stating age and salary 
required, accompanied by copies of two recent testi- 
monials, to be addressed to 720, The een 


UALIFIED ENGINEE 


FP VEvOR REdoiRED 
j IMMEDIATE} 
Works Department of North Borneo. Ly or 
Water Supply, Sewerage Work, Bridge and Ro: 
struction, &c., an advantage. Candidates Road Cop 
not more than 85 years of age, and preter ie be 
married. Salary £490, rising by £21 annus al ies ly 
with 5 per cent. war bonus (temporary), 

f renewal, Pug 


Good g 
for Pa 
€Nee fp 








vith i) 
and home paid. Plainly. ‘furnished é 
medical attendance provided.— hed auarters and fy 
training and experience, whether married pi 
oot raiehing A. i NLS an of tes wie 
rs, E Y, EYLES a y oa 
Dean’s- yard, Westminster, S.W nd WARING 


RONFOUNDRY MANAGER waiezh or F 
in North of England, average SEED. —{ fe 








per month, comprising Loam, Green § and Ge 
Custings for Bast: furnace and Steel Works ‘pital 
ress, W wo recent testim h 
Engineer Office. _— er 0 
INING ASSISTANT REQUIRED for 
Nigeria, used to Empire or Banka “ae 
boa va ving, Es 9 a and stating salary 
ui to Vickers and 3C, 


Ttd..85. * Wicholas. ‘ae i. c 





RODUCTION mahiGEe REQUIRED | ig ‘ 
ahead company in the Engineering trade - mua 0 
be experienced in Manufacturing Small Metaj Party 


in very large quantities on Mass Productioy - fi 
class organiser with modern experience and toro 











Engineering Training essential. Details of wali 
cations, &c.—Address, 404 The Engineer Offie Sees 
EQUIRED AT ONC E, the SE RVICES of”, 
capable MAN to Take Control of ‘Tarmaceta,® 
Plant with capacity of 900 tons per week; knowlat. 
of Tarmacadam Manufacture and Workin of Tae 
Bank essential, together with ability to control mar 
and supervise office returns and wage  ghe¢ ee 
Apply, giving full details of experi, niece “ 
required, age, &c., to MACADAM, ©.0. Lake, $n 
and Brown, ents Dacre House, Victoria. Ms 
London, 8.W. ip a 
EQUIRED for india by « Well-esta!|i; 


i 





neering Company, ASSISTANTS, 


and single, with special training im the Sal. Te 
Steel, Railway Stores, Piping and Belting sto 
Reply, fully stating age, experiences and: sale 
required, to .*' Z.G. 701," e©.0. Messrs, De scone 
Advertising Offices, Lcodinbatl tivect, London, ie 
685 4 





a ALESMAN.— Experienced SALESMAN REQUIRED 
') for Engineering Supplies in Singapore ; thorough 
kioyiagee of Engines and their Brection and Upkeep 
equired ; experience of Electricity for Small Ble 
trical Plants ; knowledge of Steel and Steel Buildings, 
Able to interview customers and Government Depart: 
Single man, not over 30 preferred —Addy, 








ments, Tess 
stating experience, qualifications, age and salary 
desired, 668, The Engineer Office. 668 4 
ALESMAN ENGINEER, with Good ~~ Practical 
K experience, one who has specialised in industrial 
Control, particularly Automatic Devices. including 
Contactor Gear, &c. ust be energetic, tactful, and 
have pletity of initiative. Write, giving ave » training 
experietice, _ salary required.—Address, 751, The 
Engineer Of 0 751 4 
ALES ED SRcEEL, SCOTLAND.—Energetic ELEC. 
TRICAL ENGINEER REQUIRED to Represent 
Manufacturers of A.C. otors in Scotland.-—Apply 
by August 12th, stating age, training, te: “hnical and 
commercial experience and salary required. to F. and 
A. PARKINSON, Ltd., Guiseley, near Leeds. 715 4 





URVEYOR WANTED, Well Up in Building Work, 
i Estimating, Taking Off, Requisitioning and 
Measuring Up; must be used to Northern Methods — 
Address, 681, The Engineer Office. 681 4 
EMPORARY ENGINEERING ASSISTANT 

WANTED by a Metropolitan Borough Council] 
in South London, in connection with Housing Schemes, 
The position is a temporary one, at a salary of £6 per 
week.—Application in writing, stating age and experi- 








ence, to Box aw ¢.o. Hooper and Batty, Ltd., 15, 
Walbrook, E.€ 706 
ORKS RANAUER REQUIRED for Small Works 
near Manchester constructing high-class enclosed 
steam engines. One with experience of repetition work 
and premium bonus systems preferred. Give salary 


—Address, 745, The Enginee r Office. 


and experience. 





OUNG MECH. ENGINEER REQD. | for Oilfields, 
India. Must be well educated and trully expe- 
ogy Single, age 23/28. Pass. paid, comm. sal, 

Rs. 400 p.m.—Apply, LAURIE and éo.. Employment 

Specialists, 28, Basinghall-st., E.( No preliminary 
756 A 


fee. 








ANTED AT ONCE, Experienced JIG and TOOT, 

dD NER; must be accustomed to Design- 

ing ing Jig for the Economical Production of Component 
or Heavy Petrol Motor Chassis,—Write, stating 
eppeienes. age and salary required, to 648, The 

Engineer Office. 648 A 
ANTED AT ONCE by the Great Central Railway, 
TWO First-class DRAUGHTSMEN for Locomo- 

tive Work, with experience in general Engineering. 


Apply, stating age. experience and salary required, to 
JOHN G. ROBINSON, C.B. Chief Mechanical 
P1588 A 





En7iner, Gorton Manchester. 
ANTED, DRAUGHTSMAN, ~“Acoustomed to De- 
gning and. Detailing Rubber Machinery; 
London. district. State age. experience and salary 
réquired.— Address, — The Engineer Office. 688 


WA REED Experie! [ANICAL ENGI- 








MECHANICAL 
RSSEG DRAUGHTSMAN for large factory, 
Lontion, B. State age, experience and wages required 
—Address, 696, The Engineer Office. 696 A 
ANTED. ¢ JUNIOR MECHANICAL DRAUGHTS 
Gloucester district, with experience in 











Elevator Work or Compressors preferred. State age. 
e ence and salary.—Address, 714, The engraver 
Office. 714 

HIEF DRAUGHTSMAN REQUIRED | “pie: 
DIATELY for inte, Fully . qualified, with 
experience in. Designing Steel Railway Wagons and 
Structural 5 ork.  Preferenee a: to single 
applicants not over thirty years of age. (ood salary 
to suitable man. —Write, stating experience, ualifica- 
tidns, to ‘* RATLS x per Leathwait and 

Simmons, 5, Birehin- jane, E.¢ 1639 A 
RAUGHTSMAN, Accurate, “Holiapie, and with 
first-class technical qualifications, WANTED in 
Manchester Engineering Works; Machine Tool or 
Heavy Engine experience an advantage Address, 
stating age, experience, and salary required, ye The 
Engineer Office 737 A 
Experienced, €4, WANTED, Accus- 


RAU GHTSMAN, 
D tomed to Steel Works and Blast Furnace Work 
—Write, stating age, experience and salary required, 
to Box “ E,,” Kidd’s Advertising Agency, Middles 





Eggi esd to GENERAL MANAGER REQUIRED, 
eduated, energetic youre. man, with eer 

class experience ; must have had p actical traini 

the shops, with a, knowledge of ‘Small Repetision 

on Mass Production; sound Commercial eee etos 

and Experience also essential. Fullest pomcaiers in 

confidence.—Address, 403, The Engineer is i 





| SSISTANT SALESMEN REQUIRED by Well- 
known _British Commercial as Manufac- 


va 


turers ; previous experience essential.—Address, 
P1620, The EB 


ce. P1620 A 


NGINEER REQUIRED, to Take Charge of Sheet 
Ii “Metal. Working Plant, 100 workers. Must have 
had previous experience as’ foreman, well up in 
modern methods of production, used to accurate work, 
and ae, conversant with Presses and Press 

Tools. ate age, experience, and salary routs. — 
Address, 39, The Engineer Office. 739 
NGINEER-SALESMAN REQUIRED. by SOR 
London Firm. . Only men with first-class shop 
and drawing-office training and some previous sales 
experience need apply.—-Address, 749, The Engineer 
Office. 
IRST-CLASS ENGINEER REQUIRED as Section 
Leader and Supervisor in Drawing- office, Con- 
veying and Elevating Work, Storage Bunkers, and 
Handling Plants.—Address, 632, The Tae Dee: 














Prev. 


Len SUPT. REQD. for 8. America. Exp. 
Ban comm. 


and Spanish language esseritial. 


brough. OTR. “B20 AL 
RAUGHTSMAN REQUIRED by Constructional 
Engineers in London.—Write, stating age, exper! 


ence and salary required, P1626, The ee ce Office. 


626 A 


RAUGHTSMAN REQU TRED (Leeds District), with 


experience of Jig and Tool Work for the Manu- 
facture of Small Mechanical Parts. Good prospects for 
smart man. State age, experience, and edit? 


The Engineer Office. 742 4 


required.— Address, 742, 

RAUGHTSMAN REQUIRED for Engineer’s London 
D Office, skilled in Preparing Lay-outs, Drawing 
of. Conveying Plants for Coal, Ore, &c a 
DETAILERS. with Structural and Mechanical gate 
ledge; only experienced men need apply.— Adare 
40, The Engineer Office. 40 


RAUGHTSMEN, TWO, | 
DIATELY ot Bridge and 
must oo had 10 or 12 years’ ono: 
jobs through from order to completion. meet 
azine full particulars, salary, &c., 605, The mae 
Office. 











and to Help “princi 
experience im 
small tirm, 
p articuleye- 
606A 


RAUGHTSMAN © WANTED, anc 
with Office Routine generally ; 
Boiler or Plate Iron Work an advantage ; 
20 hands, London, State salary and full 

—Address, 656, The Engineer Office, 
North-East 


“WANTED 0 on the 
Pracortman experience ; in Water- wate ¥ Le 
gements and Details ate age, expe 
are required.—Address, 716, ‘The Engineer Eg 





8. —A LAURIE and 





£300. p pply, 
eae Specialists, 28, Boaing iall-at,, B.C, mo vt pre 


702 a liminary fee, 


Continued on next page 
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Feed Heating for Land Power 
Stations, 
No. I. 
By K. BAUMANN, 


Section 1.—JNTRODUCTION, 


In most modern power stations the boiler plant is | produced in the boiler furnaces will actually increase, 
provided with economisers to heat the feed water | _ because of the decrease in boiler efficiency consequent 
prior to its entering the boiler, As is well known, the | upon, the increased banepenniare of the flue gases at 


_ including the feed-water. heater——i.e., the. heat. to, be, 
_ transmitted to the steam and water in the boiler and 


eoctiniioen te heshadiie <i etapaapube ial jee 
100 deg. Fah., this, decrease in, efficiency, being. pro- 
| portional to the consequent, increase, in the tempera- 
ture of the flue gases leaving, the economiser. 
Whilst the heat consumption of the prime mover, 


| economiser-—-may decrease with sn. inerease. in feed 
| water rature, it’ is possible that the heat to, be 


heat the feed water in an economiser from a tempera- 
ture of 100 deg. Fah. to a temperature of 200 deg. to 
300 deg. Fah. The temperature of the flue gases 
leaving the economiser varies from 250-deg. to 400 deg. 
Fah., according to the load on the plant and depend- 
ing on the relative size of the economiser. 

The temperature of the flue gases entering the 
economiser ean be calculated as follows :—For every 
pound of coal burned—calorifie value 13,550.B. Th.U’s. 

per pound—approximately 10 lb. of air. are theoretic- 
ally required for. complete combustion, i.¢., with the 
usual 50 per cent, excess air—CO, content about 


TasixE I,—Calculation @ abaaiberitia and Chemical tain of Gases of Combustion, ° 


















































| Cont camaiste of. 15. oe te 0s on 90 C. H. sg. oO. N. H,0. Ash. | Total. 
ra 1 Ib. of coal contains, Ib. . ee eee 75 | 0.05 0.01 0.08 0,01 0.03 0.07} ¥.00 
2 | Oxygen yegairedt per lb. of coal, bb. wl 28 10:8 0.01 0.08 - —- TEAS] 2.33 
3 | Theoretical air required per Ib. of coal, Ib...) — | — me STE 8.83 7.77 = = 10.10 
4 | Surplus air used (50 per cent. of theor.), lb, .. amt, | care —. «|. 1.16 3.89 —_— — | 5:05 
5 | Total air used per Ib. of coal, Ib. aoe en eae ———+-$549 | 11,66 = — | 15:18 
6 | Higher calorific value of contents, B. Th. U. /b.|, 14,540 | 62,200 | 4000. | — _ _ einai be mete 
7 | Lower calorific value of contents, B.Th.U./Ib.| 14,540 52,300 | 4000 = jo —_ Se 
} Highs. calorific value of coal, | 
Th.U./b. .. oo he taoh 10,0007\--7'8:260 7 ae ee + <= 14,060 
9 | Lower calorific value of coal, } 
BMD. ee ee ee oe af 10,000]. 2,610 40 Ee eae Uae A a — 13,550 
| 
Gases of combustion consist of CO,.' | H,0.:-| 8O,. 0, Ny. | Total. Total dry 
cases | | { 
10 | Weight of gases, Ibs./Ib. ofcoal .. sav. on 2.75 | 0.48 | 6.02 | 1.16 | 29:67} <16.08] 15.6 
11 | Weight of gases, per cent. of total .. ..” > }-37.2 | 3.4 -+--GAd 7.2 72.6 | 100 = 
12 | Molecular weight of contents .. | 44 18 | 64 32 28 — _ 
13 | Volume of gases, cubic ft. /Ib. of coal ‘at 0 deg, “Cent. and} | | 
760mm. .. ° © pep aed; PO.6%) 6.2 13.0 | 150.0 195.2 185.6 
14 | Volume of gases, per cent. of total dry gases oo be 4S.8 — | 0.05 7.0 80.85 — 100 
15 | Volume of gases, per cent. of total gases | 21.5 4.9. | 0.05 6.65 76.9 | 100 — 
16 | Mean specific heat of combustion _ during ‘com: | } | 
bustion, B.Th.U./lb. deg. Fah. ~ . |} 0: 274 | 0.538 0.190 0.238 | 0.272)-Average|= 0.278 
17 | Mean specific heat of combustion gases ‘below chimney 
temperature, B,Th.U. /Ib. deg. Fah. ‘ tana 0.207 0.450; 0.180 0.217 | 0.248) Average |= 0.245 

















economiser improves the efficiency of the boiler plant | 
considerably, for its addition to the boiler enables | 
a considerable portion of the heat remaining in the 
flue gases leaving the boiler to be utilised. In addi- 
tion, the higher temperature of the feed water enter- 


ing the boiler proper improves the circulation within | 
| matters are dealt with in Section 2 under the heading 
“The Economiser as a Feed-water Heater.” In 
Section 3 the improvements obtainable with the 


the boiler itself, a fact which tends to increase farther 
thesefficiency of the boiler plant. 

The improvement which should be possible by the 
use of an economiser is in actual practice considerably 
limited, owing to the danger of sweating of the tubes 
and consequent corrosion, when the temperature of 
the water ontering the economiser is below the dew 
point of the flue gases leaving the economiser. For 
this reason the temperature of the feed water entering 
the economiser must not be less than 90 deg. to 
110 deg. Fah., depending upon the amount of moisture 
contained in the gases of combustion. The tempera- 
ture of the feed water leaving the condenser is con- 
siderably lower than this figure in high vacuum installa- 
tions—where river or sea water is used for condensing 
purposes, which is @ condition usually found in large 
modern power stations—and may be as low as 
50 deg. Fah. in winter and 60 deg. insummer. Before 
the water enters the economiser it has to be heated to 
a temperature of 90 deg. to 110 deg. Fah. This heat- 
ing is usually effected by steam exhausting at pres- 
sures slightly above atmospheric pressure from steam- 
driven auxiliaries, 

The steam consumption of these auxiliaries is 
generally very high, and it has often been contended 
that these auxiliaries need not be economical, 
as in any case all the heat remaining in the 
steam will be utilised for feed heating purposes. 


The fallacy of this contention lies in the fact | 


that the object of @ power station is not to 
transfer heat in feed heaters, but to produce mech- 
anical power from heat. To this end it is necessary 
to produce heat at a high temperature at great 
expense, and it is obviously false economy for such 
heat at high temperature to be allowed to become heat 
at low temperature without transforming the maxi- 
mum possible proportion of the heat into mechanical 
work during the fall m temperature. In order to 
achieve this object steam at low temperatures must 
be utilised for feed heating purposes. ‘This steam 
should first of all produce mechanical work in the 
most efficient manner, a condition which is seldom 
fulfilled at present. In planning new large power 
stations it is important to appreciate fully the 
improvement which can be obtained in this direction 
by up-to-date methods, and it is well worth while to 
consider and compare from the point of view of overall 
economy all the different known methods of heating 
feed water. 

It will be found that heating feed water by steam 
which has first of all been used to produce mechanical 
work considerably improves. the overall economy. 
Assuming that the efficiency of the boiler plant 


remains constant, the improvement in overall economy | 
| various methods of heating feed water by steam are 
| compared. Under Section 4 fundamental principles 


is greater the higher the temperature,to which the 
feed water is heated. If the boiler is not provided with 


@ feed water economiser the efficiency of the boiler | 


plant will not be affected by the higher feed water 
temperature, and in such a case it will be found that | 
the feed water should be heated to as nearly boiling | 
temperature as possible. 
is provided the efficiency of the boiler, including the 
economiser, will decrease if the feed water to the 








exit. It is therefore of first importance to ascertain 
| the variation of the efficiency of the boiler and econo- 
miser arising from the higher feed water temperature 
to the economiser, and also that arising from the 
decrease in the total heat to be transmitted to the 
steam and water in the boiler and economiser. These 


12 per cent.—actually 15 lb, of air. are required, as is 
shown in Table I, The weight of the gases of com- 
bustion is therefore 16lb. per pound of coal, or, 
assuming an evaporation of 8 Ib. of steam per pound 
of coal, the weight of the flue gases is, roughly, twice 
the weight. of the steam produced, The specific heat 
of the flue gases at low temperatures is about 0.25, 
that of water being 1.0. ‘Therefore, the temperature 
drop of the flue gases in the economiser is approxi- 
mately twice the rise of temperature of the feed water 
in it...For a feed water tem ture at entering and 
leaving the economiser.of 100 deg. and 250 deg. Fah. 
respectively, and @ flue gas temperature leaving the 
economiser of 300 deg. Fah., the temperature of the 
flue gases leaving the boiler would accordingly be 
about 600-deg. Fah. 

It follows that if the temperature of the feed water 
could be raised—say, from 100 deg. to 150 deg. Fah.— 
without loss of mechanical power, the decrease in 
heat to be transmitted in the boiler and economiser 
would be proportional to the increase in feed water 
temperature—i.e., 50 deg. Fah. If, on account of the 
higher -feed temperature, the temperature of the 
chimney gases were raised by 50 deg, Fah.—actually 
the. rise is considerably less, as will be proved here- 
after—then the additional heat lost in the chimney 
would only be one-half of the decrease in the heat to 
be transmitted in the boiler, and the actual heat con- 
sumption of the complete plant would be decreased 
by the difference, i.c., one-half of the decrease in heat 
consumption of the prime mover including the feed 
heater. Here again it will be shown that the improve- 
ment actually is considerably higher than this 
indicated value. 

Table II. gives some accurate data in this respect 
for given steam and coal conditions. The principal 





If, however, an economiser | 





deduction which will be required for further considera- 
tion is given under item number 16, namely, that the 
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governing the economy of a power plant are stated 
and applied to concrete: cases. 


Section 2.—THE EcoNomisER AS FEED-WATER 
HEATER. 


(a) Variation of Chimney Losses with Varying 
Chimney Temperatures.—It is the usual practice to 





14 \Yog \Heal los! 1 chimney inf of heal of coal He e oe z Pm 7 
= Zz 
15\ 44-4 | Decrease in heal fost in ees wh cPheat of cod fF ge Sate Siananciegs ee P-2 
4 Decrease 2 teat fost wa chimney of heal transmitted  \_. Algg 

16 Assuming an average boler ey | of Vc1enCy Of 836) 2850 
214, | Steam pressure a/ boiler (bs per sing * 270 
48125 | Sleam semperalture a/ boiler F 620 
Al ts Temperature of saturated steam F F 392 
20|4 | Meal caier' 5f seam leaving superhealen B7U/ 1b. | a30/from3e%) 362 (frome FY 
2/1\t, _\7emperalure of feed waler entering economisen -F variable. 

Approx. steam evaporated per ib of coal 7E55O nig 
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increase in the heat lost in the chimney expressed as 
@ percentage of the total heat transmitted is given 
by the formula 


A — Ald, per cent. 


28.5 
In words, the economy of the boiler, including the 
economiser, decreases 1 per cent. for every 28.5 deg. 
Fah. increase in chimney temperature. To obtain 
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the corrected efficiency the existing efficiency has to 
be multiplied by the factor— ' 
Er) 


/y 4 per cent, 
(b) Variation of Chimney Temperature with Varying 


Feed Water Temperature.—If the boiler and economisér ‘| 


surfaces were very large it would be possible’ to ‘cool 
the flue gases in the economiser almost to the tempera- 
ture of the feed water entering the economiser, and 


consequently any increase in feed water temperature || 
would be followed by a corresponding increase in the | Likewise’ the calculations“ have been made for fixed | economiser will be lowered by 2.7 deg. Fah., and 
| steam conditions and CO, content of the’ flue gases, 
but it is contended that within the usual range of con- 


ditions obtained in good practice the result. would. be | 


chimney temperature, resulting in a loss in boiler 
efficiency, as given above under 2 (a2). Actually, the 
surfaces in question are not very large, as is shown 
by the fact that the usual temperature difference 


CHANGE _OF FLUE GAs TEMPERATURE (AFTER ECONOM/SER) WITH 


Warying FEEOWATER INLET 


relative size of thé surfaces of the boiler and economiser 
do not appear; the curves being besed instead on 
the actual temperatures of the water. entering” and 


_ leaving the economiser and the température tof ‘the 


| tures’ can easily be ascertained in each individual | 


has been’ neglected; but’ it’ is obvious ‘on 


flue gases leaving the ' economiser.’ These tempera- 


varying load is plotted in Fig. 2, the ordinates repro. 
senting the increase or decrease of flue gas tempera. 
ture; in, degrees ;Fabrénheit | for :1 per gent.’ decrease 
or increase of total heat transmitted. For the con. 
| ditions already mentioned; namely :— 


Deg. Fah. 
Temperature of feed water at inlet to economiser 100 
Temperature of feed water at outlet of economiser 200 
Chimney temperature : RES ee 350 


tion of the conditions obtained that the superhester | we find that for 1 per cent. decrease in the heat trans. 
would have no appreciable’ effect on the final result, mitted the temperature of the flue gases leaving the 


casé by measurement. It should ‘be observed that | 
| in making the calculations the effect of superheating | 
considera - 


very little different for other conditions. 
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between the flue gases at the outlet of the economiser 
and the feed water entering the economiser is quite 
considerable, at least 150 deg. Fah., and generally 
200 deg. Fah. or more. Under these conditions the 
increase in flue gas ture is considerably smaller 
than the increase in feed water inlet temperature, as 
shown by the extremely interesting results plotted in 
Fig. 1. 

The calculations used for these curves are based 
on two assumptions, the correctness of which has 
been established as the results of exhaustive tests. 
These assumptions are :—(1) That the heat trans- 
mitted in the boiler is proportional to the square of 
the difference in the temperature of the gases of 
combustion and the temperature of the water in the 
boiler. It is true that the law of transmission of heat 
in a boiler depends to a great extent on the type of 
boiler, and whilst the assumption made may not 








| consequently the efficiency of the boiler will be 
improved by 
2.7 


28.5 


i” = = 0.095 per cent. 
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Fig. 1 


From the curves given it will be found that under 
the following conditions, namely :— 
Deg. Fah. 
Temperature of feed water at inlet to economiser 100 
Temperature of feed water at outlet of economiser 200 
| Chimney temperature .. .. .. .. 350 
for an increase of 10 deg. Fah. in the feed water tem- 
perature at the inlet to the economiser the increase 
in the temperature of the flue gases would only be 
5.2 deg. Fah. and the corresponding increase in the 
coal consumption of the boiler with the total heat 
transmitted in the boiler and economiser remaining 
unchanged would be only :-— 
5.2 
= 
28.5 
For an increase in the temperature of the feed 
water from 100 deg. to 150 deg. Fah. the decrease in 





= 0.182 per cent. 










































































Taste III. 
1 | tg, | Temperature of flue gases, deg. Fah. 300 400 
cme ' ade 
2; t Temperature of feed water at inlet to economiser, | 
| MN hcicn be ew 40 t ok nme ees 100 150 100 150 
3 | ¢, | Temperature of feed water at outlet to economiser, Smaee as Boe 
| | deg.Fah... .. .. See 250 250 300 jaeo 250 250 300 
4 | 3’tg, | Increase of temperature of flue gases in deg. Fah. | Aa 
| for every 10 deg. Fah. increase in feed water) | 
| inlet temperature .. .. .- «+ «- «+ «| 5.75 | 6.87 | 6.48 7.58 4.69 5.91 5.26 | 6.48 
5 18"% =| Corresponding decrease_in economy of boiler, | 
\8'tg, +| including economiser + se ee oe ee] 0.202 0.241) 0.228) 0.266 0.164) 0.208] 0.184) 0.227 
| 28.5 } | 
j we eo sits ‘ ' ie 
} To obtain corrected efficiency, multiply 
| existing efficiency by 1 — 3’ = 100 
6 | 8’tg, | Decrease of temperature of flue gases in deg. Fah. | | : a 
| for 1 percent. decrease of total heat transmitted.:| 2.30 | 3.13 2.16 | 2.95 | 3.19 | 4.10|} 3.05; 3.98 
7 \8°% =| Corresponding increase in economy of boiler, 
[Prtge =| including economiser .. .. .. .. «- «| 0.081 0.110) 0.076} 0.104) 0.112; 0.144) 0.107) 0.140 
2 | | 
28.5 ee — 
| 
j- To obtain corrected efficiency, multiply 
| existing efficiency by 1 - 8” + 100 








yield results of sufficient accuracy in installations 
where the initial temperature is variable, it is con- 
tended that, for the cases under consideration in 
which the initial temperature is constant, and only 
the temperature of the flue gases leaving the boiler is 
variable, the law of heat transmission above stated 
will give results substantially in accordance with 
actual practice. As the initial temperature remains 
constant, it follows that the heat transmitted in the 





boiler is proportional to the difference in the tempera- 
ture of the flue gases leaving the boiler and the 
temperature of the water in the boiler. (2) That the | 
heat transmitted in the economiser is proportional to 
the difference in the temperature of the flue gases 
and the temperature of the water in the economiser. 
The result of the calculation is expressed in such a 
form that the actual transmission ratios and the 





economy of the boiler plant would be only 0.91 per 
cent. : 

A list of figures giving the increase in chimney 
temperature and the corresponding increase in coal 
consumption for various conditions is given in 
Table ITL., items (4) and (5). 

(c) Variation of Chimney Temperature with Variation 
of Total Heat Transmitted in Boiler and Economiser.— 
As already pointed out, by using efficient methods of 
heating the feed water by steam the heat consumption 
of the prime mover, including the feed-water heater— 
i.e., the heat to be transmitted in the boiler and 
economiser—is decreased, and as for a given feed water 
temperature a decrease in the load on the boiler causes 
a drop in the flue gas temperature, the boiler efficiency 
will be improved. 

The variation of the chimney temperature with 
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FIG. 2 


| If by heating the feed water to 150 deg. Fah. the 
| heat consumption of the prime mover with feed heater 
| were decreased by 4 per cent, the economy of the boiler 
| plant would be-— 
| (1) Decreased by A’ = 0.91 per cent. as a result 
| of the higher feed water temperature. 
| . (2) Increased by A” = 0.38 per cent. as a result of 
| the decrease in the heat to be transmitted. 
The decrease in the boiler plant economy would 
therefore be only 0.53 per cent. and the net improve- 
| ment in the overall economy of the complete power 
| station would still be 3.47 per cent, 
| .It is to @ great extent because of this relatively 
small correction in the boiler plant efficiency that 
| heating feed water by efficient methods to tempera- 
tures much above 100 deg. Fah. becomes so very 
important, and the figures given here clearly show the 
fallacy of the contention frequently heard, that it is 
| not economical to heat the feed water to temperatures 
| higher than 100 deg. Fah., as any heat gained in the 


___ | feed water would simply escape into the chimney, 





Short Histories of Famous Firms, 
No. VII.* 

LOCOMOTIVES BUILT BY MESSRS. B. HICK AND SON, 

BOLTON. 

Contributed by E. L. AHRONS. 


| ArrerR leaving Messrs. Rothwell, Hick and Roth- 
| well, Mr. B. Hick began to build locomotives at his 
new works.t The earliest engines constructed by him 
| appear to have been seven four-wheeled passenger 
engines for the London and Birmingham Railway, to 
the orders of Edward Bury. The first engine of this 
| order was recorded by the railway company as having 
| been delivered in July, 1837, and the remainder in 1838. 
| Much of the earliest locomotive work of the firm was 
devoted to Bury’s type of engines, and most of them 
were built to Bury’s orders and designs, and had the 
standard dimensions then adopted by that engineer, 
with 5ft. 6in. “‘ single’ drivers, and 12in. by 18in. 
cylinders. Four of the type were delivered by Messrs. 
Hick to the North Union Railway, in 1838-9, nine to 
the Midland Counties Railway, 1840-1, one to the 
Manchester and Leeds Railway, 1841, and three more 
to the London and Birmingham Railway in the same 
year. 

At the same time the firm did not confine itself to 
this type alone, for the Soho, built in 1838 for the 
| Bolton and Leigh Railway, was a six-wheeled four- 
coupled engine with 5ft. 8in. wheels, and two engines 
of a similar type were delivered in 1839 to the Man- 
chester and Liverpool Railway. They were the 
Samson and Goliath, and had 5ft. wheels and 1Llin. 
by 20in. cylinders. Two six-wheeled “ single driver ” 
passenger engines were exported in 1840 to the Paris 
and Versailles Railway. 

Three of the most interesting locomotives built 
by the firm were delivered about 1841 to the 














* No. VI. appeared June 25th. 
t See No. VI. of this series, 
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Birmingham and Gloucester Railway and named 
Breedon,. Spetchley and Eckington, This line 
had adopted the American “Norris” type, of 
engine in 1840, with leading bogie, outside inclined 
cylinders 11}in. by 20in., and 4ft. driving wheels at 
the back, and in addition to the engines imported 
from Philadelphia, others were built both by Messrs. 





second engraving, 4ft. 9in. diameter, and 15in. by 24in. 
cylinders, slit for the Midinnd Gountios ree 
to Bury’s designs, with haystack fire-boxes and bar 
frames... They ,were fitted with, the old, ‘‘ gab” 
motion, and the ¢ylinders were placed very low down, 
and inclined, upwards, the piston-rods and motion 
work, passing underneath the leading axle. The 
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ENGINE FOR THE RIRMINGHAM AND GLOUCESTER RAILWAY, 1840 


B. Hick and Son and Messrs. Nasmyth in this 
country. 

‘The Hick engine is shown above. Cylinders, 
ll}in. by 20in.; bogie wheels, 2ft. 6in. diameter ; 
rear driving wheels, 4ft. diameter. The boiler con- 
tained 96 2in. brass tubes, and had a Bury type 
haystack fire-box. There was, in addition to the 





Tre Encingear” 





leading and trailing springs were placed transversely 


| at an angle across the frames, so that one hanger of 


each spring was outside and the other inside the 
frames. The pumps were placed in front of the fire- 
box and driven by rods attached te the back of the 
excentric straps. These two engines were ordered 
by Bury for the Midland Counties Railway, but were 
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SIX-COUPLED GOODS ENGINE FOR THE MIDLAND RAILWAY, 1844 


‘ 


spring balance safety valves over the fire-box, a lock- 
up safety valve towards the front of the boiler barrel. 
A large ornamental sand-box, similar in appearance to 
a steam dome, was fixed on the barrelin front of the 
fire-box. The slide bars were two in number, placed 
in the same lateral plane. They were of square 
section with one diagonal vertical. : 

In 1844 two six-coupled goods engines, shown in the 











delivered to the Midland Railway after the amalgama- 
tion. On this line they afterwards became Nos. 171 
and 172, and were the first two six-coupled engines 
except those of the Leicester and Swannington 
Railway, to run on this railway. They were taken 
out of service in 1855-6. 

In 1845, two small six-wheeled single engines with 
inside cylinders 13in. by 18in., and 5ft. Gin. driving 


wheels, were built for the South-Eastern, Railway, but 
from that time until 1848 the “long boiler”. craze 
was in the ascendant all over the country, and most, 
if not all, of the,engines built by Messrs. Hick were of 
this pattern, with all the wheels in front of the fire- 
box. Seven of these engines, with single driving 
wheels ,6ft.'.in diameter, 1hin,, by 22in. outside 
cylinders, and ‘‘ Gothic ’’ fire-boxes,,were built, for 
the South-Eastern Railway, 1845 to 1847, and of 
eight long-boiler,2-4-0 engines with outside, cylinders, 
six went to the. Eastern Counties Railway and two 
to the North Staffordshire Railway, in 1847-8. Three 
six-coupled mineral, engines, also. with long boilers, 
but inside cylinders, 15in.. by 22in., were, built for the 
Taff. Vale‘Railway in 1846. Four six-wheels coupled 
goods engines, built early in 1849 for the Birkenhead 
and Chester Railway to the designs of the firm, merit 
attention. They were named Birkenhead, Chester, 
Mersey, and Dee, and, appear to have been. the 
earliest standard gauge engines with inside frames 
of the, present.day standard British pattern, in which 
the trailing axle was placed behind. instead of in 
front..of the fire-box. The cylinders were. l6in. by 
24in., the coupled wheels 5ft. diameter, and the 
wheel base from the leading to the driving wheels 
7£t.. 10in., and from the driving to the trailing wheels 
7it. 2}in,. The boiler barrel was only 3ft. 9in. diameter, 
and contained 13] 2in. tubes. There were several 
peculiarities in the details.of the design. The leading 
springs were placed above the axle-boxesin an inverted 
position, but, not central with them. The axle-box 
pillar. was connected at the top to one arm of a short 
lever, of which the opposite arm was connected to the 
spring pillar, so that when the axle-box lifted the 
front arm,of the lever, the back arm deflected the 
spring downwards... The reason for this arrangement 
was, to enable the springs to clear the smoke-box. 
The, blast: pipe, was. of the shape of a flattened wine 
bottle, the inside section of which was l4in. by 3in. 
There were. two slide, bars, the eonnecting-rods having 
long forked, small ends, and the old gab motion was 
used. $ 
In 1851, six single-driver outside-cylinder passenger 
engines were built for the Chester and Birkenhead 
Railway, with domeless boilers and raised: fire-boxes. 
The cylinders. of these were 15in. by 22in., and the 
driving wheels had a diameter of 6ft., the leading and 
trailing wheels being! 3ft.,6in. These engines had link 
motion with box, links, and the centre of the boiler, 
3it. 6in. diameter, waspitched at the extremely low 
level of only 5ft. 2in. above the rail level. The 
adhesive weight of these engines was only 7 tons 5 cwt. 
Two somewhat similar engines, with 5it. 6in. driving 
wheels, were supplied to the Stockton and. Darlington 
Railway in 1855, efter which date no record appears 
to exist, as far as the writer is aware, of further 
locomotives constructed by this firm. 
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TuE Conference was resumed in the Lecture Theatre 
of the Municipal Technical Schoo! on July 21st, under 
the presidency of Capt. H. Riall Sankey, 

A paper was presented in abstract with the aid of 
lantern slides by Mr. E. H. Livens on “‘ Some Lincoln- 
shire Oil Engines.” The first portion of this paper 
appears on page 108. 

One of the diagrams shown an the screen 
by Mr. Livens was that of the Diesel engine 
at Birmingham University, and was taken from a 
paper by the late Lieut. Trevor Wilkins, published 
in the Institution ‘‘ Proceedings ” in October, 1916. 
This diagram was compared with one taken from a 
1915 pattern Ruston engine of 32 brake horse-power. 
The diagrams were identical as regards mean effective 
pressure and as regards the highest pressures, but 
in the case of the Diesel engine the compression 
pressure was carried up to about 550 Ib. and in the 
Ruston engine 430Ib. The point emphasised by Mr. 
Livens was that instead of the combustion not pro- 
ducing any increase of temperature, as claimed by 
Diesel, the temperature actually rose from 736 deg. 
to 1336 deg. Cent. The claim of Diesel that he had 
invented a new process by which the temperature 
remained constant was therefore shown to be un- 
tenable. and, of course, it could not be realised in 
practice. 

Another diagram shown referred to a test carried 
out by Captain Sankey a few days before the meeting 
on a Ruston engine. The engine was started up at 
eight o’clock in the morning and ran perfectly until 
half-past six in the evening, and was tested at no 
load, full load, and over load. The fuel consumption 
per brake horse-power, the fuel being Anglo-American 
oil of a calorific value of about 18,000 B.Th.U., was 
4/,9 lb. per brake horse-power. , 

Captain Sankey compared this consumption with 
the performance recorded some years ago with a 
Willans Diesel engine, in which the consumption was 
about 1.45 1b. per brake horse-power. He then made 
a prophecy that the Diesel engine was likely to be 
replaced by one of this Jater type. In proposing a 
vote of thanks to the author of the paper, the Presi- 
dent pointed out that the Diesel engine should be 
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called the Akroyd engine, as Akroyd Stuart had 
done the work in this country in advance of Diesel. 

Mr. W. A. Tookey said that very few papers on oil 
engines had been read before the Institution. It 
would be admitted by those who had had experience 
of heavy oil engines that they had given considerable 
trouble. In the original type the oil had to be 
vaporised_before entering the combustion chamber, 
and the difficulties arising from the deposit of carbon 
had to be faced. He had made similar tests to those 
referred to by Captain Sankey. In later types of oil 
engine the fuel consumption had been materially 
reduced, and in his own experience under practical 
tests it had been reduced in similar engines by at least 
one-third. It was a little significant to notice that 
Mr. Livens had not discussed the two-cycle engine, 
although that type had advantages, particularly in 
simplicity of design, which compensated to some 
extent for its rather low thermal efficiency. 

Mr. W. T. Bell, speaking as a manufacturer of the 
two-cycle engine, said he could confirm what had been 
said with regard to the simplicity of this engine, a 
feature of the design which had proved of great 
advantage when the engine was in the hands of un- 
skilled users. 

Mr. S. G. Martlew desired to put a few practical 
questions to the author. He would like to know 
whether any special procedure was adopted for 
annealing the connecting-rod bolts, and at what 
periods experience suggested it was necessary to take 
down the valves and clean them and draw the pistons. 
These were questions of great importance to users. 

Mr. J. V. Coonan desired to draw attention to the 
work done by Priestmans in this field. He had pro- 
tested against the employment of the name Diesel 
for a number of years, and he hoped the Institution 
would take action to again bring about its disuse. 

Mr. L. Pendred said that, due either to their mag- 
nanimity or to their folly, British engineers often 
failed to give credit to their own people, but willingly 
recognised the work of foreigners. In a paper they 
were going to discuss that morning on the Uniflow 
engine this fact was apparent. That type of engine 
was a British invention, the result of the work of 
Jacob Perkins and Leonard Todd, but was not taken 
up in England until it came back from Germany as 
the Stumpf. The same thing had occurred in con- 
nection with the Diesel engine. In this country both 
Priestman and Akroyd Stuart worked at this 
problem, and Akroyd Stuart was nearly ten years in 
front of Diesel. The Diesel cycle of operations 
involved the use of a compressor to withstand high 
pressures, which was a somewhat difficult problem ; 
on the other hand, Akroyd Stuart worked on the 
same lines as Diesel, for he compressed pure air in 
the cylinder, but he eliminated the use of the com- 
pressor, which had been the bugbear of the Diesel 
engine. It was probable that it would be necessary 
to retain the word Diesel to denote the engine in which 
air was used to force oil into the cylinder, but it should 
be possible to get rid of the absurd title semi-Diesel, 
and he hoped the Institution would pass a resolution 
to take steps to bring about the discontinuance of that 
misleading term. 

The Chairman, referring to the point raised by Mr. 
Pendred, said he proposed to suggest to the Council of 
the Institution the formation of a Nomenclature Com- 
mittee specially for oil engines, and he hoped that one 
result of its work would be to displace the name Diesel 
by that of Akroyd, or at all events to limit its use 
in the way Mr. Pendred had suggested. 

Mr. Livens, in replying to the discussion, expressed 
satisfaction that the subject of nomenclature was 
to be referred to a committee. With regard to the 
question which had been asked as to the method of 
annealing the eonnecting-rod bolts, that was a highly 
technical question and one on which experts differed. 
It was quite certain, however, that it was an operation 
which could not be put into the hands of an unqualified 
person, and if any doubt existed as to the quality 
of the material it was better it should be replaced. 
Two years was sometimes regarded as the life of the 
bolts, but it entirely depended upon the way in which 
the engine was worked. With regard to the cleaning 
of the valves and pistons, that was causing less and less 
trouble in recent designs. 

A paper on “The Human Factor in Industry,” 
which we reprint on page 109, was then read by 
Mr. Alexander Ramsay. 

Mr. George Rokson, in opening the discussion, said 
that the old industrial system came to an end in 1914. 
To-day the condition of affairs was that the pro- 
duction of wealth was not commensurate with the 
growth in the aspirations of the people. That was 
due to the general quickening of the hopes of the 
masses for a fuller life. That hope was not to be 
regarded as a calamity, but, if viewed rightly, as a 
healthy sign. Looking at the situation from that 
standpoint, there was, in his opinion, no ground for 
permanent pessimism. With regard to the attitude 
of Labour, it would be admitted that power without 
responsibility was no use to society, and yet it was 
true that for the moment frequent exhibitions of 
the display of power without responsibility were the 
fashion. A policy of that kind must come to an end. 
He had just returned from a visit to Austria, where a 
new Republic had been established and various new 
laws affecting industry had been brought into exist- 
ence. The net result of that legislation appeared to 
be good ; the efiect was all in the direction of getting 





away from the policy of power without responsibility. 
He had little doubt we should see a development of 
the kind in Great Britain. What he desired to em- 
phasise was the obligation on the part of those in 
responsible positions in industry to face the cireum- 
stances of to-day with patience, so that we might 
emerge from the present unhappy position into more 
secure conditions. It was necessary to put aside 
any idea of going back to the methods of control 
in industry which prevailed before the war and 
which were the legacy of the Victorian era. Labour 
had now a great deal of power, but lacked the wisdom 
and experience how to use it rightly, and it would 
take several years to bring about a normal if new con- 
dition of affairs. 

Mr. William Reavell thought it was an admirable 
thing that the Institution, which had in the past 
limited its work to the discussion of purely technical 
affairs, should recognise that not only as engineers, 
but as human beings, they must take into account the 
demands of the labouring classes to have a larger 
life. The author had produced an excellent paper 
on the subject, and he was sure that there was no 
employer of labour who had not given a great deal 
of anxious thought to the problem. He did not know 
how it struck other people, but he had always resented 
the division of the great industry of mechanical 
engineering into the two camps of Capital and Labour. 
The principle was wrong. Those who. were at the 
heads of businesses were, he believed, more proud 
of their position, because as engineers they had 
created something, than of the fact that in the pro- 
cess they had accumulated something which the 
workman regarded as “‘ filthy lucre.” It was neces- 
sary to bring this fact home quite clearly to the men 
in the shops, particularly the skilled men, but it was 
becoming increasingly difficult to get into close touch 
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| length of the piston 90 per cent. of the stroke. 


adjourned and continued in London, promised that 
that suggestion should receive the consideration of 
the Council, 

A cordial vote of thanks was given to Mr. Ramsay 


for his paper. 
A paper on ‘“‘The Uniflow Steam Engine ”’ of which 
the following isa summary, wasread by Mr. F. B. Perry. 


“THE UNIFLOW STEAM ENGINE.” 


The Uniflow engine was invented in this country in 1885 by 
T. J. Todd. Quoting from the specification, the object of the 
invention was “‘ to produce a double-acting steam engine which 
shall work more efficiently, which shall produce and maintain 
within itself an improved graduation of temperature extendiny 
from each of its two hot inlets to its common central cold outlet, 
which shall cause less condensation of the entering steam, and 
which shall work with ter economy than has hitherto been 
the ecase.”” Although the inventor seems to have understood 
the advantages of the arrang t, they were not generall, 
recognised at the time, and the invention remained undeveloped 
until 1908, when Dr. Stumpf, of Charlottenberg University, 
took it in hand and devised a valve gear specially suited to the 
idiosyncrasies of the engine. Manufacture was commenced at 
once by the Ersten Brunner Maschinenfabrik, of Brunn, and 
their example was soon followed by other continental and by 
several English firms. Before the outbreak of the war, sever:! 





| hundred engines had been built and set to work for driving 


generators, fans and mills, for winding, for propelling ships and 
locomotives—one of the last mentioned having been fitted to a 
goods locomotive on the North-Eastern Railway in England i: 
1913, The largest engine built up to 1914 was a mill engine for 
a normal load of 4000 horse-power, a maximum continuous load 
of 6000 horse-power, and an ey load of 8000 horse. 
power. This engine had a single cylinder 1700 mm. diameter, 
1400 mm. stroke, and ran at a speed of 120 revolutions per 
minute, 
PRINCIPLE AND SPECIAL FEATURES. 


The principle, as its name implies, is ‘‘ one flow "’ for the steam 
—that is, from the hot inlet ends to the cool exhaust centre. 
The length of the exhaust ports is usually 10 per cent., and the 

The clearance 
volume can ery reduced to about 2 per cent. of the piston’s 
displ t pression ratio is therefore about 1 : 46. 
a@ good vacuum is necessary to prevent 





Under these conditions, 









































“Tue Encineer” 


UNIFLOW 


even with men with whom they and their businesses 

had grown up. The men must know that those at 

the head of engineering businesses were not capitalists 

in the ordinary sense of that expression ; they knew 

that the heads of the business had been trained with 

them and grown up with them, and desired to train | 
their own children in the same way. He did not 
believe that engineering employers generally saw any 
inherent difficulty or unwisdom in the working out 
of Whitley Council schemes in engineering shops. | 
The delay in that connection had arisen largely from | 
the fact that the craft unions had raised objections | 
to the introduction of Whitley Councils. The un- | 
skilled unions, such as the Workers’ Union, were more | 
willing to assist in the formation of those Councils than | 
unions such as the Amalgamated Society of En- | 
gineers. He thought, although he was not quite clear 

how it could be done, it would be a good thing if it | 
could go forth from that Institution that employers 
generally recognised that their workpeople were 
entitled to a bigger share than hitherto of the good | 
things of life. It was necessary to put out of mind | 
any idea of a return to the long hours and overtime | 
which used to be worked. It was true that employers | 
must have a longer period during which the machinery 

equipment was in operation, but that could be 

achieved by the introduction of double-shift working. 

Individual workers must have more leisure. He would 

like to emphasise the great difficulty which existed 

of getting rid of that suspicion in the minds of work- | 
people if they were called together to discuss social 

matters, They always suspected that some move 

was being made against their interests. 

The President hoped that the Institution would be 
able to do its part in solving this difficult question, | 
and in reply to a suggestion made from the body of 
the meeting that the discussion of the paper should be | 


| to the passage of the 


| sufficient clearance 
| engine is the early cut-off 
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an excessive rise in the compression pressure. The condenser is 
usually placed immediately below the cylinder, and the exhaust 
ports are made large enough to offer only a negligible resistance 
steam. In cases where it is necessary to 
change over from condensing to non ing, it has been 
usual to provide an additional clearance space in each cylinder 
eover communicating with the cylinder through a valve which 
is closed when working condensing. is provision, however, 
is only suitable for t ary non ing working, as the 
enlarged clearance space and surface are inimical to economy. 








| The best uniflow engines are now fitted with an arrangement 


lily non densi as the 


surface ~ maintained whether 





by which they can work 
same small clearance space and 
working condensing or non Z ve eng 
of the uniflow type, special pistons have been used to give 
. Another peculiarity of the unifiow 
uired to obtain a high ratio of 
expansion in a single cylinder. ‘With 170 lb. pressure, 8 to 10 per 
cent. cut-off is required for full load. For cutting off so early a 
trip gear is unsuitable, and a ul and highly sensitive 
overnor is necessary to control the positive valve gear needed. 
The early cut-off in a cylinder large enough to give the required 
ratio of expansion implies a high initial load upon the piston, 
and consequently heavy ot The weight of these 
parts, however, is not without advantage, inasmuch as their 
inertia reduces the stresses on them and tends to equalise the 
turning effort throughout the revolution. 
The results of tests for steam consumption show that, with 
180 lb. boiler pressure and 200 deg. Fah. superheat, consump- 





| tions of 10.5 1b. and 10 1b. per indicated horse-power hour can 


be obtained at full load from engines developing 500 and 1500 
indicated horse-power Asc. ay These low rates of con- 
sumption are due mainly to reduction of cylinder condensation, 
resulting from the high temperature of the cylinder ends, the 
position of the exhaust ports, the reduction of clearance surface 
and volume, and the high compression. Readings taken from a 
cylinder close to the inside surfaces of the cover and barrel 
have given the following temperatures :—Cover, 400 deg. Fah.; 





| barrel half-way between cover and exhaust ports, 250 deg. Fah.; 


at middle near exhaust ports, 160 deg. Fah. So marked is this 
temperature gradient that to prevent trouble in working it is 
necessary to bore “unifiow” cylinders barrel-shaped when 
cold, that is, larger in diameter at the middle than at the ends. 

The steam consumption per brake horse-power hour at full 
load is low, owing to the small number of glands and working 
parts absorbing power in overcoming friction, nor does it increase 
appreciably with reduction or increase of load. At three-quarter 
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load, it is practically the same as at full load; at half load and 
at 25 per cent. overload it increases by about 5 per cent, of the 
full-load consumption. It is claimed that the uniflow engine 
is ee adapted to give steady turning under either uniform 
or fluctuating loads, first, b the indicat i when 
corrected by the forces required to accelerate and retard the 
heavy reciprocating parts show a fairly uniform effective pres 
sure on the crank pin, and, secondly, Boa amis the whole of the 
power is developed in one cylinder, so that any change in the 
position of the governor produces its full effect in a single stroke. 
Compared with’ a multi-cylinder compound engine, which is 
its nearest equivalent for economy, the cost of upkeep, oil and 
stores will be greatly rednced owing to the extreme simplicity 
of this engine and the small number of working parts. The 
floor space occupied by the uniflow engine is less than that 
required by the tandem—or any other multi-cylinder—hori- 
zontal compound engine. The foundations also are smaller and 
less costly than for a compound engine. 

The condenser is usually placed immediately under the 
cylinder. The air pump shown in the drawing, which was fitted 
to a 1100 horse-power engine, is also on the unifiow principle, 
and is driven through a rocking shaft from a small crank at 
the idle end of the crank shaft. An oil extractor is placed between 
the cylinder and condenser to prevent oil reaching the cooling 
tower. The condensate enters the pump through slots in the 
centre of the barrel when they are uncovered by the piston at 
the end of its stroke, and is forced out through delivery valves 
on the ends of the barrel. ‘These are the only valves employed 
and ean be easily and quickly changed when required. 








Mr. Henry Pilling, in opening the discussion, said | hig 


a more lengthy paper was required to demonstrate 
the extraordinary advantages which the uniflow 
engine possessed. Before the war a great many 
large size uniflow engines were in active operation on 
the Continent, and doing extremely well. The four 
years of war naturally brought the position, of affairs 
in England to a state in which it was very difficult 
to make progress. It might, however, he interesting 
to the members to know that for the first time in 
history the slow-speed steam engine manufacturers of 
England, about thirty in number, had taken concerted 
action, first of all with a view to carrying on propa- 
ganda work, and secondly with regard to research in 
thermo-dynamic matters relating particularly to the 
uniflow engine. He was sincerely hopeful that the 
necessary funds would be forthcoming for the purpose, 
and that the requisite energy would be displayed to 
bring those investigations to a successful issue. 
The members of the Association to which he referred 
were primarily mechanical engineers, and their 
greatest competitors were the electrical engineers, who 
affirmed that a universal panacea for all evils was to 
be found in the application of electricity. It was the 
intention of manufacturers of the slow-speed engine 
to combat that argument to the best of their ability, 
and they would rely in a large measure on the uniflow 
engine as a means to that end. He was sorry that 
the paper did not include any typical indicator dia- 
grams of uniflow engines, because they would have 
given point to the further remarks that he proposed to 
make. The paper had reference mainly to continuous 
running engines operating at a constant speed, and 
even the large engine mentioned at the end of the 
paper, which the manufacturers at present had in 
hand for Manchester, was also a continuous running 
engine of constant and not variable speed. Before 
the application of the uniflow engine became general, 
a very large amount of pioneer work would have 
to be done. For example, before the war he was 
offered by a German manufacturer a very large sum 
of money—-£40,000—if he could produce a reversing 
rolling mill engine on the uniflow principle. He 
thought he was now in a position to claim that money, 
if he wished to do so.” During the war, types of valve 
gear in the uniflow engine had been developed which 
now enabled manufacturers to supply uniflow engines 
which would start or come to rest’ automatically, 
which ran at any pre-determined rate, then came to 
rest, and then restarted, no matter how the vacuum 
might vary. The great difficulty arose from the fact 
that the uniflow engine had a high compression: In 
that respect it was like a Diesel—he ought to say 
Akroyd—engine ; the high compression was the 
difficulty. If an oil engine maker were asked to 
supply an oil engine which would start automatically 
or.come to rest as many times as the load on the 
engine might demand, he would find himself in an 
awkward position, but if a uniflow engine were to be 
applied to a Bessemer blowing engine that position 
had to be met. A Bessemer blowing engine working 
with a uniflow engine would have to run for twenty 
minutes and stop for ten. It would have to start 
either automatically or by a signal. Tf the uniflow 
principle were applied to a pumping engine, the speed 
would have to be fast or slow, and the engine might 
have to stop absolutely and start absolutely. During 
the war his firm supplied to the Newport Docks ‘and 
Harbour Board what he thought was the largest 
triple-expansion pumping engine in England, and 
it was the first triple-expansion type engine which 
ever started and stopped freely according to, the 
position of the accumulator. It would start or come 
to rest or develop full speed without the slightest 
difficulty. If he were asked to supply that engine 
to-day he would offer it.in the three-crank uniflow 
type; and he thought it would be clear tothe mem- 
bers that, as the existing uniflow engines up to date 
had valve gears which were intended to cut off at not 
less than 30 per cent. of the stroke, some modification 
in the gear would have 'to be made. All the existing 
types of trip gears failed to meet that essential con- 
dition. A new and, he thought, very interesting form 
of gear had therefore been devised which worked on 
the hydraulic principle, and instead of the valves of 
the uniflow engine being opened by cams and similar 
details they were pumped open. The question of the 


reversing rolling mill was closély connected with the 
question of winding engines. His firm had received 
inquiries for a winding engine on the uniflow. prin- 
ciple, but again a serious difficulty arose, and from 
what he had already said the members would appre- 


,| ciate that if they cared to exercise their mental 


faculties there was plenty of scope for them to do so. 
With regard to the general design of the uniflow 
engine, a certain lightness of touch arid delicacy of 
design: were required of a far and. away diffcrent 
character from that required for the ordinary steam 
engine. Considerable harm. had been done to the 
movement in England by the want of success of certain 
manufacturers in the early days: It was very im- 
portant, when dealing with uniflow engines, that 
questions relating to the parallelism of cylinders, 
supporting the piston in the cylinders, efforts to 
secure tightness of the valve, and the arrangements 
for avoiding knocking at all speeds, should. be 
thoroughly thought out. Some of the disadvantages 
under which the uniflow engine laboured lay in the 
fact that the piston pressure was based’ on full boiler 
pressure, with the result that the initial load was very 
igh. No matter how strong an engine was made, 
whatever the load might be there was a linear stretch 
on the engine due to the application of the load, and 
in all uniflow engines an appreciable lengthening and 
shortening of the engine was absolutely unavoidable. 
It followed that in the construction of the engine 
efforts should be made to reduce that movement to 
the lowest possible point.. ‘The transmission of force 
round corners and the introduction of bent frames, 
which gave rise to considerable movement, should be 
avoided. Generally speaking, the class of draughts- 
manship and technical skill required to make @ uniflow 
engine was of a very superior quality. In the old days 
gas engines of common types could be made by 
anybody, but that did not apply to the oil engine of 
the present day, and the uniflow engine was of the 
latter order. Given the necessary skill in manufacture 
and designing, he looked forward to the uniflow engine 
occupying the highest possible position in the future. 

Professor G. F. Charnock said one or two details 
in the .paper ongearot to have been rather lightly 
passed over. ittle or no mention was made 
of the release valve, which was a very ‘important 
and essential detail. He had seen a very neat. and, 
he thought, efficient, apparatus in use for that pur- 
pose, and with the President’s permission he would 
take the opportunity of sending in a note on that 
subject for msertion in the “‘ Proceedings.’’ Another 
point he desired to raise was that of the steam 
tightness of the valves. For many years past engineers 
had been told that the gouble-beat: valve was abso- 
lutely steam-tight.- In. the uniflow engine steam. 
tightness was a perfectly essential feature. Even the 
firm which had identified itself from the very com- 
mencement with the use of the double-beat valves 
seemed to have found it necessary to employ a spring 
seat, and the author had mentioned that the valve 
he was using was made in two parts for the same 
reason. He would like to know»whether it was 
possible to construct a valve of that type which was 
teasonably steam-tight; and if the author could 
give any information on that point it would prove of 
great use. A third point in connection with the 
uniflow engine which was worth attention was the 
fact that it was a single-crank engine, and it would be 
of interest if the author could state what amount 
of uniformity in turning was to be expected from it. 
Until recent years, for y driving purposes_en- 
gineers had been told that a single-crank engine was 
an abomination, and that steady turning could only 
be obtained by, a two-crank cross-compound. engine. 
Uniformity of turning in a spinning mill was a matter 
of vital importance—it, was perhaps. quite as important 
as, economy in fuel....A single-crank engine. must 
necessarily have two dead points, and whatever the 
author might, say about. the possibility, of equalising 
the turning moment by taking advantage of the 
inertia of the heavy parts, and so on, that fundamental 
difficulty could not. be overcome... It, would be of 
interest if the author could_.show some. diagrams or 
give information regarding the speed. variation which 
occurred |per revolution in.the uniflow engine. There 
was yet another point: at,the present, day, when a 
very large quantity of steam was required for heating 
purposes for process work in manufacturing, it was 
incumbent upon all engineers to do what they: could 
to utilise the heat, in the exhaust steam. Heat in the 
condenser }was| wasted to the extent of 60 per cent. 
of the heat, generated) by the combustion, of the fuel, 
and it seemed:the height oi folly not to make arrange- 
ments wherever possible for utilising that heat. In the 
uniflow engine it would, necessitate, the putting on 
of an additional cylinder,, The, high-pressure cylinder 
would: be of the ordinary type ;,, there would, be, heat 
extraction from the receiver and a low-pressure uniflow 
cylinder. That, again, would be a tandem engine, 
subject, to the disadvantages which. he, believed, were 
inherent, in a single-crank,engine ; but it appeared 
essential in these days not to lose sight of tho, fact 
that. something should be done to utilise as much of 
the waste, heat.as. possible in that way. He would be 
glad, to know if it had fallen within the author’s 
experience to design engines of that type. 

Mr. P. WS Robson said that for a large Russian 
factory with’! which, he .was closely ,,connected,, there 
had: been purchased some two years before the war 





a 500-kilowatt ‘uniflow engine by Sulzer.» He would 


like to endorse all that had been claimed in regard 
to the economical working of the uniflow engine. 
Unfortunately it was impossible to get to that factory 
at present, and all the reeords were there, but he had 
been informed that the economy 'was really remark- 
able. The only trouble came from vibration, which 
no doubt ‘the British engineers had now overcome. 
Mr. Pilling had referred to the necessity for a different 
touch in connection with the uniflow engine. Sulzer’s 
did an extraordinarily large business’ in Russia, 
although their prices were very much higher than 
those of other makers. Beeause of the excellence of 
their work and the better gtiarantees they gave and 
were able to stand by, they were able to command 
those higher prices. He thought that Mr. Pilling 
and those associated with him were working on the 
right lines in realising that the uniflow engine did cal! 
for a more refined touch than most other engines. 

Mr. W. H. Patchell reminded the meeting’ that 
some years ago he was responsible for Sulzer engines 
being installed in this country in the Bow works of 
the City of London Electricity: Company. Those 
engines ran so well that his lead in introducing them 
was freely copied by others, and engines of the same 
type were put down in Belfast, Glasgow and South 
Wales. He heard that some of the engines which had 
been put down in South Wales were being converted 
from cross-compound to uniflow, and he at. once 
telephoned to Sulzers and! asked if their engineer, 
who was a member of the Institution, would be able 
to attend the meeting. Unfortunately he was away 
‘on holiday. He would, however, get Sulzers to send 
him for publication some comparative figures of the 
cross-compound and the engines converted to the 
uniflow. He thought that probably too much was 
being asked fromthe unifiow engine. The author was 
inclined to put all his eggs in one basket and to have 
one cylinder and one crank. He thought Professor 
Charnock was correct in his statement that it was 
impossible to look for steady turning in that way. 
With regard to the question of high-class workman- 
ship, he had been astonished over and over again at 
the marvellous beauty of workmanship which Sulzers 
put into their engines. When he bought the engines 
for the Bow works twenty years ago they were sold 
to him in competition with English engines. He was 
brought up with reciprocating engines, and he 
believed that, in spite of the Electrical Commissioners, 
the reciprocating engine still had @ long life before it. 

Mr. Thomas Clarkson said the uniflowengine was 
a very faseinating one, and the members therefore 
would perhaps, not be surprised to learn that twenty 
years ago he built such an engine, but unfortunately 
it was not a success. The difficulty then experienced 
was the excessive compression, and the engine had 
to be abandoned. It would be of much interest to 
him if the author would give any information in his 
possession. bearing upon the construction of an engine 
of, say, 30 to 40 horse-power, a comparatively small 
unit, running at a fairly high speed, say 1000 to 1500. 
He remembered that the uniflow engine had been 
tried in Anieri¢a on motor vehicles with similar results 
to those he obtained twenty years ago. An engineer 
never liked te elose the door to any advance. of know- 
ledge, and it might be the ease that there was a 
possibility, with the improvements which had been 
devised of tecént years, of making it a success. 

Mr. Daniel Adamson informed Mr. Clarkson, in 
teply to his question, that he had had a uniflow engine 
working on a steam wagon for twelve months with 
complete success. . 

Mr. F. B. Perry, in reply, said that with regard to 
the questions that had been asked relating to the use 
of double-beat. valves: and steam-tightness,. the 
double-beat valve could be made and kept perfectly 
tight when working at one temperature, and. the 
alteration in its design which. had taken place in 
recent had been entirely owing to the increasing 
use of superheated steam. With any changes of 
temperature it, was quite impossible always to ensure 
the same movement and expansion of the valve and 
the seat, and for that ‘feason with superheated steam. 
& special apparatus. with flexible seats had been 
adopted by the makers of the engines who previously 
used drop valves. ‘With regard'to the question of 
uniformity of turning, to which Professor Charnock 
had _ referred,. that was surely a matter of fly-wheel 
weight. A two-cylinder engine would only be required 
in @ case of starting up from any position, but in an 
engine which had once.started any inequality of 
turning moment could. be overcome..by adding 
sufficient weight to the fly-wheel.. It was, of course, 
agreed that with a double-cylinder engine’ for the 
same inequality of turning,a lighter fly-wheel,could be 
used. He entirely agreed. with the remarks Professor 
Charnock had made with regard to the utilisation of 
steam for process work. He put forward an engine 
which would permit process-use of the steam, when- 
ever that could be done, in: preference to condensing. 
As mentioned’ by Professor Charnock, where 
the steam could be. used, above, atmospheric 
pressure, it was extracted...\between the high 
and the low-pressure cylinders, but in cases 
where the whole of the steam provided by the engine 
could be used at.or about atmospheric pressure, then 
they would only provide a single cylinder, which would 
work against the back pressure of the steam being 
used for -heating 6r work, He thought the 
vibration of. which .. Robson complained must 
have been due to insufficient balanced weights on the 
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erank webs. With regard to the class of manufacture 
of English makers, Mr. Patchell referred to the engines 
produced a good many years ago, and at the present 
time he thought he could find several makers in. this 
country who could produce an engine equal to Sulzer’s 
in every way. In reply,to Mr. Clarkson, he had not 
yet. considered a small high-speed engine of the type 
mentioned by him. The/ smallest engine he had so 
far made had developed 50: horse-power at about 
220 revolutions, 

A deseriptive paper on the “New Power Station 
of Messrs. Marshall, Sons and Company, of Gains- 
borough ”’ was read by Mr. F. J. Cribb. 


NOTE ON NEW POWER STATION FOR. MESSRS. 
MARSHALL, SONS AND CO., GAINSBOROUGH. 


In the year 1916 it became daily more evident that the electric 
power and lighting station at the Britannia Works was totally 
inadequate for the firm’s requirements. Early m 1917 an old 
oil mill on the bank of the Trent, half a mile from the Britannia 
Works, was purchased, and plans were put in hand for the 
new plant, the conditions being that it should be able to provide 
a daily load of 2000 horse-power economically and be capable 
of extension in the future. Excavation was commenced in June. 
On putting down three bore-holes, 40ft. deep, it was found that 
the firm had been fortunate in securing a site on a bed of hard 
red clay changing into blue stone clay in seams at about 25ft. 
A cofferdam was erected along the river frontage to allow of 
building a concrete river wall 26ft. high from the footing to the 
top, 8ft. thick at the foot, decreasing to 2ft. at the top. At the 
south end of this wall the suction well was constructed. This 
was 10ft. 6ih. by 13ft. inside by 30ft. deep, having two openings 
to the river, each 4ft. 6in. by 12ft. high. The buildings—shown 
on the plan—have been arranged to allow of doubling the size 
of the plant and te permit of a cart road right round for con- 
venience of coaling and disposal of ashes. For the same reason, 
the boiler-house was erected nearest the river with the coal bin’ 
overhead. The generating plant is nearest the street. 

The generating plant consists of two 1500-kilowatt Ljung- 
strom turbo-generators, running at 3000 revolutions per minute, 
and generating alternating current at 6600 volts, 50 periods, 
three-phase, as it was found much cheaper in cables to do this, 





to £25. per week... At.a test taken on March 18th last by Captain 
H. Riall Sankey, C.B., the steam consumption of the turbines 
working at full load of 1500 kilowatts came out at 12.42 Ib. per 
kilowatt-hour, with 208 lb, steam ‘presstire—gauge—at sto 
valve, 192 deg, Fah, superheat, and 0.801b, per square inc 
abs, back pressure. 

This coneluded the list of papers. The Conference 
part of the meeting terminated with a series of votes 
of thanks to the Reeeption Committee, the Corpora- 
tion of Lincoln, and the various firms and others who 
had contributed, not merely to the Lincoln part of 
the programme, but to the success of the visits. to 
Gainsborough, Newark and Scunthorpe. 

The programme of: visits to works on the afternoon 
of July 21st included an inspection of the establish- 
ments of Ruston and Hornsby, Limited, and William 
Foster and Co., Limited. At the first-named estab- 
lishment a new feature is the adaptation of the 
aeroplane works, where from 25 to 30. engines and 
80 aeroplanes were produced each week, to the output 
of motor cars om mass production lines. The total 
area of the machine shop alone is 47,770 square feet, 
and the tool room covers 10,800 square feet. A 
special feature of the equipment is a battery of 
machines for all types of gear cutting. It is hoped to 
raise the output of the 16-20 horse-power 4-5 seater 
touring car, the type selected for this new develop- 
ment, which now stands at 50 to 100 per week. The 
works of the Clarke’s Crank and Forge Company, 
Limited, which is one of the constituent firms of the 
A.G.E., was also inspected... The chief feature of the 
works is the 1200-ton Davy steam hydraulic imtensi- 
fier press, which was seen in operation on a large 
erank. The works have been completely reorganised 
during the past ten years under the energetic manage- 
ment of Mr. Louis Smith. 

















“Tre Encuiter’ 


NEW POWER STATION, MARSHALL, SONS AWD CO. 


and to convert the current to 220 volts at Britannia Works | 


by motor converters, the existing motors at the Britannia Works 
all being suitable for this voltage. The turbines are. supplied 
with steam by four Babcock and Wilcox boilers, each evaporating 
12,000 lb. The working pressure is 200 1b., with 250 deg. Fah. 
superheat. The gases after leaving the boilers go through two 
economisers, each of 320 pipes, and from these can go: direct 
into the chimney, or through a 55in. motor-driven fan, which 
will give a draught of 2}in. The gases are discharged around 
the base of the chimney through a grit separator into the chimney. 
The chimney is 110ft. in’ height by 8ft. internal diameter. 

The coal for the boilers. is lifted out of the coal cellar or barge, 
by means of a 30-ewt. electric crane with 20ft. radius, fitted with 
a 20-ewt. grab, and dropped into a hopper on a platform 42ft. 
above. The coal is filled from the hopper into ‘a truck holding 
about 12 ewt., which is run on a tramway over a ferro-concrete 
coal bin holding about 600 tons. After being filled, the truck 
is pulled over an aut tic weighing hine, and then passes 
on over the bin and tips automatically where required. The 
coal bin is provided with five electric, thermometers. which will 
ring an alarm bell in the, manager’s office should the tempera- 
ture of the coal rise 2 deg. Fah. The ashes are dumped by the 
grate into an ash pan, and fall into a truck in the ash tunnel 
beneath. After slaking, the truck is hauled on to a hoist which 
lifts the truck up and dumps its contents into an ash bin holding 
40 tons, that discharges into a barge or cart as may be desired. 

The feed-water for the boilers consists of the ‘condensate 
from the turbines and make-up feed from a Caird and’ Rayner 
20-ton evaporator, supplied with filtered river water from an 
overhead tank, The condensate from the turbines is delivered 
up to a Lea recorder and from there flows by gravity into a 
hot-well tank holding 6500’ gallons. The evaporator is ‘guar- 
anteed to evaporate 14.1b. of ;water per pound of steam. . It 
may not be so economical as a softening plant, but is more 
cleanly in its working, and, does not fill the pipes up with 
flocculent lime mud ; it rieeds but little attention, once a month 
for about two hours, 'to clean the outside of the coils. By this 
means, the boilers are grease-¢lean and the labour of sealing is 
avoided. A little lime has to be introduced by giving a per- 
centage of river water occasionally, which forms a slight coating 
and prevents pitting! ‘The river water averages from 14 deg. 
to 16 deg. of hardness. 

During the six winter months from November Ist, 1919, to 
April 30th, 1920, there have been generated 1,222,628 kilowatt- 
hours, and 1556 tons 18 cwt. 3 qr. of coal have been burnt. 
which is equivalent to 2.851b. per kilowatt-hour. The staff | 





consists of four men and two women, and their wages amount the Hon. Dewan, Bahadur K, Ri Godbole, retired engineer, 
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course, the main work during the war period was in 
connection’ with the tanks, activitiés have been 
diverted back to the normal produets, and include 
traction’ engines, ‘Steam ‘tractors, road locomotives, 
and agricultural machines, but’a new department is 
being utilised for the manufacture of compound steam 
wagons. 

There were whole-day excursions on’ Thursday, July 
22nd, to Scunthorpe and Newark: ‘Those who took 
part in the first-named excursion visited the Froding- 
ham ironstoné mines, and saw at work the excavators 
described in the paper read at the meeting: The iron- 
stone mines of John Lysaght, Limited, as well as the 
Normanby Park steel works of the same’ company, 
were included in the programmé. , 

Tn the case of the Newark party the works visited 
were the woodworking machinery ‘shops of Messrs. A. 
Ransome and Company, those of the Underfeed 
Stoker Company, and of the’ Ransome and Marles 
Bearing Company. The works of the Worthington- 
Simpson Pump Company and Abbott’ and Co. 
were also open to inspection. 

On Friday last the Conference''terminated with a 
visit to Gainsborough, where the new power station 


described in the paper by Mr. Cribb, the sawmills’ of |, 


H. Newsum, Sons and Co., Limited; the Trent works ’ 
of Marshall, Sons and Co., Limited, and the Britannia 
Tronworks of the same firm’ were thrown open to 
members. ; 

The’ meeting was as a whole’ extreniely well! 
organised, and although the attendance was’ not as’ 
high as in pre-war years;it ‘was more than usually 
successful. 
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Ir has been décided to hold the next Bombay Engineer 
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ELECTRICAL ENTERPRISES IN JAPAN. 


THE expansion of electrical enterprises in Japan was 
one of the most prominent features of the war trade boom. 
With the sudden slumps in the financial world, and the 
refusal of bankers to advance credits, however, many of 
these schemes have become unworkable, and the Govern. 
ment is now intending to amalgamate all electrical enter 
prises, thus hoping to stablise the industry. How great}, 
the shortage of funds has affected the trade may be seen 
from the fact that the Nippon Electrical Association and 
other similar big enterprises have been applying to tho 
Bank of Japan for funds. The Ministry of Communica. 
tions, which has also been asked to render assistance, 
is apparently of opinion that the advance of capital to 
the promoters is a temporary measure, which will not 
place the industry on a permanent basis. The Govern. 
ment, therefore, issued instructions to Prefectural 
Governors on June 12th that electric industries should 
be amalgamated under the direction of the local autho- 
rities, and that power enterprises should be managed on 
a greater scale than now planned. In the opinion of the 
Ministry of Communications, this amalgamation of plans 
and the enlargement of enterprises will not only render 
the exploitation of water power easier and more economical, 
but will also make it easier for the promoters to raise 
capital. The advance of capital asked for is considered ot 
secondary importance by the Government. 








FINDING LEAKS IN WATER MAINS. 





Methods of tracing leaks in underground pipes, as 
described by Mr. H. E. Babbitt, of the University of 
Illinois, include a variety of principles. The sound of the 
escaping water is a usual basis, but the noise is greater 
with high pressure and a small aperture and when the 
discharge is free instead of submerged, as in a pool caused 
by the leak. Various instruments have been designed to 
detect this sound, including the aquaphone, detectophone, 
sonograph, sonoscope, and geophone. A rod is driven to 
contact with the pipe and is connected to a telephonic 
apparatus, an electrical amplifier being placed sometimes 
between the rod and the receiver. All of these devices 
require direct contact with the pipe. Another device, 
however, has a very delicate sound detector set upon the 
ground, so that the attendant at the telephone receiver 
can catch the sound and locate it by shifting the instru- 
ment from point to point. The effect of water hammer 
caused by a quick-closing valve and indicated on a pulso- 
graph may also be used. The characteristics of the 
hydraulic gradient have been applied successfully. Also 
the insertion of a piston with light cable attached, the piston 
stopping at the leak and the length of cable showing its 
location. Colouring matter has been used in tracing leaks 
in submerged mains, and chemicals in ordinary mains. 








Power AtconoL Svuppiies,—An announcement is made by 
the Empire Motor Fuels Committee of the Imperial Motor 
Transport Council that, after consultation with the authorities 
concerned, it will:not be possible to arrange to make supplies 
of power alcohol available for experimental and trial purposes 
for some little time. No action can be taken with regard to 
experiments at present, as the exact date for the freeing of 
supplies ds upon the passage through Parliament of the 
Revenue Bill, which has not yet been introduced, The secre- 
tary of the Committee proposes to make a further announcement 
upon this matter aS soon as he is in a position to do so. 


Street Researca Report.—-The very extendéd research on 
automobile ‘steels which has been carried out by the Research 
Committee of the Institution of Aut bile Engi * has now, 
we learn, been brought, to .a successful conclusion, and at a 
meeting held on the 21st inst. the report was finally approved. 
It is hoped that it will be ready for issue by about the end of 
August. The report will contain a great deal of information 
regarding the physical, properties of the ten automobile standard 
steels of which the specifications are given in the British Engi- 
neering Standards Association’s Report No. 75, and will include 
coloured charts showing the properties represented by the 
tensile, Izod and Brinell tests as they are cted by various 
heat treatments... The work involved in. preparing, the rt 
has been carried out by the Executive Sub-committee, of which 
Mr. A. A. Remington was chairman up to a certain point, Mr. 
J. H. 8. Dickenson assuming that office for the latter part of 
the period of research. The other, members of the sub-com- 
mittee are Messrs. Hy. Brearley, J, Wortley Fawcett, Brigadier- 
General R. K. Bagnall-Wild, Major H. P. Philpot, and Captain 
E. W. Birch. e number of reports printed will be very 
limited. They will be obtainable in the first place from the 
offices of the Institution of Automobile Engineers, 28, Victoria- 
street, London, S.W. 1. 


A 10,000-Ton Froatina Dock ror. ScutepAM.—-There has 
recently been poe to the New Waterway Shipbuilding Com- 
pany for its Schiedam Shipyard,’ near Rotterdam, a floating 
dock, having a lifting capacity of 10,000 tons, built by ‘Swan, 
Hunter, and Wigham Ric , Limited, at. Southwick, near 
Sunderland, The dock was ordered by Messrs. Furness, Withy 
and Co., who own thé chief ‘interest in the New Waterway 
Shipbuilding Company. It was built during the war and. was 
at, once | comman by the British Admiralty and towed 
to the Invergordon, naval base in the Cromarty Firth. . The 
dock is 500ft. long overall, 104ft. wide outside and 75ft.' wide 
inside the walls. The pumps, niade by Gwynnes, Limited, of 
London, are driven electrically, the current being taken from a 
power station on shore. The dock is of the bolted sectional type, 
composed of three sections, each of which is, in effect, a complete 
box dock. ‘When self-docking is required for painting or repairs, 
the ‘three sections are di eted, and then any two of them 
cam, lift the third section,out of the water., Swan, Hunter and 
Wigham Richardson, Limited, have built a number of these 
bolted sectional docks for ship-Tepairing companies ‘in Various 
parts of ‘the world, and we’ are informed they have proved to be 
most,suecessful. This mew :dock ;was of: very great, value, at 
Invergordon, being able to, acgommedate light, cruisers as well 
as smaller, ships, and, as it was comparatively near Scapa Flow, 
a great deal of time was saved by tsing it to dock many’ ships 








‘of the Grand Fleet; instead of sending them to Rosyth or more 


southern ports. When,the Admiralty at,last released the dock, 
it Yee token to Schiedam by the International Tug-Company, of 
Rotterdam, three powerful ocean tugs, the Humber, the Schelde 
and the ‘Seine bing ti8ed. for ‘the ‘purpose.’ The towage was 
hampered by bad weather and winds, but in, spite, of the 
unfavourable. cireumstances, the voyage. ;..was , accomplished 
without any damage whatever being done to the dock, . Within 
three days ofits arrival at Schiedam, thé dock siccessfiifly lifted 
a ship and has continued sinee to be busily employed. 
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A Seven-Day Journal. 


Memorial to’ Sir John Wolfe Barry — Building Trade Wages —- British Engineering Standards Association — Solent Tunnel — Power from the Tides — 
South African Railway Electrification — Road Transport Stations —. Marine Boiler Standardisation — Taxation of Commercial Motor Vehicles — Empire 
Transport —- Motor Fuels Committee — Oil Fuel Requirements — Lord Rayleigh Memorial —~American Steel for Germany — Strike at Bilbao — Sale of 


the Brussels —- Government Control of Canals — Cornish Tin'I ndustry — 


Road Transport Co-ordination — 


Engineering Wages — Labour Exchange Failure 


—— Shepherd's Bush und Ealing Railway — Swedish Shipbuilding — American Motor Lorry Output — New American Waterway — International Telegraphs 


Ir is announced that permission has been obtained 
by the Council of the Institution of Civil Engineers 
for the erection in Westminster Abbey of a window, 
as a memorial to Sir John Wolfe Barry. The design 
of the window, which is intended to be placed on 
the north side of the west. nave, is being prepared 
by Mr. J. N. Comper under instructions from the 
Abbey authorities. »,We are also informed that the 
Institution has’ decided to erect a memorial roll of 
honour containing the names and rank of those 
belonging to the Institution who have fallen in the 
war. It is to take the form of an ornamental tablet 
in mercury gilt bronze, designed by Mr, James Miller, 
the Institution architect, to be erected on the wall 
of the easteeerridor»on the first landing centrally 
opposite the first flight of the main staircase. The 
execution of the work has been entrusted to the 


Bromsgrove Guilds 


* * * 


At a meeting of the National Federation of Build- 
ing Trades’ Employers, held at Neweastle on Wednes- 
day, the definite opinion was e that wages in 
the trade had reached limits which could not be 
exceeded. A formal protest is to he made against the 
proposal of the Ministry of Health that payments to 
labour against loss of time through inclement weather 
and delays arising.from non-delivery of materials 
should be made compulsory. 


* * * 


SpEAkING at the second annual meeting of the 
British Engineering Standards Association on July 
22nd, Sir Archibald Denny made an appeal for 
further financial support for the work of the Asso- 
ciation. He stated that during the past year twenty- 
seven new standard specifications had been issued 
and that seventy were under revision, The work of 
standardising details in the construction of ships and 
their machinery is said to be making good progress. 


** * * 


A pEPpuUTATION from the Isle of Wight, headed by 
Sir Douglas Hall, waited on Sir Erie Geddes on 
Tuesday to urge upon the Ministry of Transport the 
need of improving the means of communication 
between the mainland and the island by means of a 
tunnel under the Solent. The scheme is not, of course. 
new, having been the subject of discussion on many 
previous occasions. Sir Eric Geddes said that in view 
of the cost involved under present conditions, esti- 
mated at £2,000.000, the subject should be further 
studied in order to ascertain if traffic prospects would 


justify the outlay. 


* * 


In a lecture delivered in Paris on Monday last, 
M. Bigourdan, the Astronomer at Paris University, 
outlined «scheme for utilising the power of the tides. 
He proposes the construction of a vessel communi- 
cating with the sea, in which the air would be com- 
pressed by the rising tide and a partial vacuum 
created by the ebb tide. It is the energy derived from 
the variations in pressuré which it is proposed to 


make available. 


* * * 


THe Government of the Union of South Africa 
has now announced its intention to put in hand the 
electrification of the line from Cape Town to Simons- 
town and the section of the Natal main Jine between 
Durban and Pietermaritzburg. The first section of 
railway carries a heavy suburban traffic and the 
Natal route a large goods traffic. 

* * * 


THE motor coach station which is about to be opened 
in St. Peter’s-square, Manchester, is a significant sign 
of the growth of road transport... In an-announce- 
ment on the subject made on Wednesday, it was 
stated that the coach station-—the first to be opened 
in Great Britain—will be in many respects similar 
to a railway station, with waiting and refreshment 
rooms, cloak rooms, an inquiry and booking-offices 
and a service of porters. 

# eG 

Tue Board of Trade issued on July 26th a pamphlet 
containing the new standard conditions for the design 
and construction of marine boilers, It willbe recalled 
that the British Marine Engine Design and Construc- 
tion Committee formed under the auspices of the 
Institution of Naval Architects put forward a series 
of recommendations on this’ subject. . The object 
sought was to simplify and standardise the rules of 
the Classification Societies and the Board of Trade, 
and the conditions now put. forward in the pamphlet 
are the outcome of a,conference between representa- 
tives of the’ Board .of. Trade, Lloyd’s. Register, the 
British Corporation; and the Bureau. Veritas. 


“yards, and other works are now at a standstill, 35,000 








THE appeal made to the Ministry of Transport in 
connection with the tax of 2d. per omnibus mile 
imposed by three local authorities in South Durham 
has not succeeded. It was announced on Monday 
last that the Ministry had decided that the charge of 
2d. per omnibus mile for road maintenance was a 
reasonable one and should be paid pending the passage 
through Parliament of legislation authorising the 
taxation of motor vehicles. 


* * * 


Ir is announced that a conference has. been 
arranged by the Imperial Motor Transport Cé il 
to be held in London in October in conneetion withthe 
éxhibition of commercial motor vehicles. The eon- 
ference will diseuss such subjects as the development 
of roads, transport, and motor fuels within the Empire. 
Mr. Walter Long, First Lord of the Admiralty, and 
Sir Eric Geddes will act as chairmen of the two sections 
into which the conference is to be divided. 


* 


Tue Empire Motor Fuels Committee of the Imperial 
Transport Council has been strengthened by the 
addition of Professor H. B. Dixon and Mr. Sam 
Hensham. An official statement issued on July 26th 
gives the names of those forming the, Sub i 
on Engineering, of which Dr. W. R 


*” * 








Cornish tin mining industry will not be realised. 
Robert Horne, President of the Board of Trade, has 


intention is to arrange § 
entire coumtry and link up Many towns and yillages 
whieware not at present served by road transport. 


Hopes of Government aid for the revival of the 
Sir 


informed a deputation that he can hold out no hope 
that the Cabinet will change its decision on the ques- 
tion of intervention in the industry. With regard to 


the suggestion which has been put forward that a 
company should be formed with a capital of £300,000, 


half of which would. be.provided by the Development 
i for the purpose of carrying on develop- 


ment work only, it has beem intimated that theefands 
at the disposal of the Commissioners are all allocated. 


* " 
Tr was announced on July 23rd that the Road 


* * 


Transport Clearing House has, with the co-operation 
of Chambers of Commeree, the Automobile Associa- 
tion, and the Commercial Motor Users’ Association, 
drawn up @ scheme for the co-ordination of all road 
transport ‘@learing houses.and traffic agencies. The 


services which will cover the 


x= * * 


THe conférence which was held in London on Mon- 


day last to discuss the situation in the engineering 


squel to the refusal of thé Tndustrial 


Court to grant the demands for higher wages, separated 


chairman, and Denaturation, over which Sir Charles without coming to any decision. ‘Theréséems to be a 


Bedford will preside. From August Ist the Main 
Committee, which has received permissiqgn to publish 
the report of Sir James Dobbie, the Government 
Chemist to Mr. Walter Long’s Committee on Denatur- 
ants and Denaturing, will undertake independent 
researches on these problems. 


* * * 


In a speech delivered in connection with the Oil 
Section of the Crystal Palace Exhibition, Mr. 
Kellaway, the Minister in charge of petroleum affairs, 
stated that the present’ rate of consumption in the 
United Kingdom was 3,000,000 tons of oil a year, and 
the British Empire required 6,000,000 tons of oil 
yearly, while the present, output from Empire sources 
was less than 2,000,000 tons. Mr. Kellaway expressed 
his belief. in English oil and indicated that an 
announcement of the Government oil policy would 
be made in the near future. He looked forward to the 
setting up of an Imperial Oil Conference. 

* * * 


THE Rayleigh Memorial Committee have decided 
that the mural tablet to the late Lord Rayleigh, 
which is to be placed in Westminster Abbey, shall be 
erected in close proximity to the memorial to Sir 
Humphry Davy. As there will be a balance remaining 
after all expenses have been met, it is proposed that 
this shall be used to establish a library fund at the 
Cavendish Laboratory,’Cambridge. 


* * * 


An independent. branch of the American Steel 
Engineering and Automotive Products Company has, 
it is reported from Berlin on July 22nd, been esta- 
blished at Hamburg. The new company, which has 
a capital of 1,000,000 marks, has been formed for the 
purpose of supplying German shipyards with American 
shipbuilding steel. The Vossische Zeitung states that 
the new company has already entered into contracts 
for the delivery of considerable quantities of American 
steel to Blohm and Voss. 

* * * 

Ir was reported that a strike of metal workers 
began at Bilbao on July 23rd, on instructions 
from the trade union leaders. No settlement has been 
reached at the time of writing, and the latest news of 
the situation is that blast-furnaces, shipbuilding 


workmen being involved, while it is feared that tho 
dockers and other transport labourers may join the 


metal workers. 


* * * 


Ir is announced that Captain Fryatt’s ship, the 
Brussels, will be offered by auction at the Baltic on 
August..17th, and the proceeds of the sale devoted to 
some charitable. cause, with which the late Captain 
Fryatt: was associated. ‘The Brussels, was built at 
Dundee for the Great Eastern’ Railway Company’s 
cross-Channel services in 1902. 

* * * 


Smce |the note on the, subject, which appeared in 
the Journal last week the Ministry of Transport has 
annown¢éed ‘its intention to: take possession, of, the 
canals, the control of which lapses on August 31st. 
This is a temporary expediént in order that: through 
the, Ministry powers may be given to waterways 
undertakings to put rates. and ‘tolls on an’ econdmie¢ 
basis,.... 





disposition to throw over the” Industrial 
machinery, in spite of the fact that workers were 
adequately represented upon it, afid return to the 
old system of bargaining with individual employers 
on wages questions. 
appareutly to be resorted to. 


means of transportation. 
* 


Court 


The restriction of overtime is 


* * 
Giv1n@ evidence before the Labour Exchange Inquiry 


* 


on behalf of the Shipbuilding Employers’ Federation, 
which represents 141 firms and pays an annual wage 
bill. of £24,000,000, Mr. Biggart stated that the 
opinion of the employers was that the exchanges were 
of no use to them,and that, as far as the supply of 
labour was concerned shipbuilders were of opinion 
that the employment exchanges need not be con- 
tinued. 


*+ * * 


A TRIAL trip. was made on July 29th over the 
Ealing extension of the Central. London Railway. 


The line, which will be opened to the public on Tues- 


day next, extends from Wood-lane, Shepherd’s Bush, 
to Ealing, and while it forms a new route between 


Ealing:and the City over the Central London route, 


is in the ownership of the Great Western Railway, 


with whose main line, as well as the District Railway, 
traffic can be interchanged at Ealing. The length of 


the new section is: 4} miles, and it will be operated 


electrically on the system-installed on the Central 


London. 


a * 


Sratistics published in Stockholm on July 24th 
indicates that Swedish shipyards have sufficient orders 


on hand to assureactive conditions for several years 


to come. According to a statement issued by the 
Norwegian Bureau Veritas, there were under con- 


struction in Swedish-yards-at the end of June sixty- 
nine vessels, representing 114,698 gross tons, and con- 
tracts had been booked for an additional forty-five 


vessels aggregating 146,450 tons. 
a 


A STATEMENT is credited to Mr. Harvey 8. Firestone, 


who is prominently identified with the motor transport 


industry in America, that the output of motor lorries 


in the United States this year will be over 300,000. 
To-day America is turning, we are assured, to high- 
way transport as the only means of obtaining relief 
from present transportation troubles. 
found, it is assérted, that for-distances of from 50 to 


It has been 


100 miles the motor lorry is.the most economical 


* * é 
Tue Great Lakes, St. Lawrence and Tide Water 


Congress is reported from Detroit, on July 24th, to 
have decided to make representations to Congress on 
the subject of the proposed waterway to connect the 
Great Lakes with the Atlantic. 


Se eS 


THE conferenee’ which has. just been held at the 
instance of'''the ‘Communications: Section of the 
Supreme Economic Council to expedite communica- 
tion as an aid to reconstruction has made some 
important recommendations. Additional international 
telegraph lines are to be provided between, Western 
and South-Eastern Europe, and it is hoped to employ 
radio-telegraphy:-to,.a greater, extent,,than hitherto 
as ah extension of the ordinary telegraph system and 
to be used interchangeably with it, 
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Some Lincolnshire Oil Engines.* 


By F. H. LIVENS, of Lincoln, Member. 
No. I. 


StxcFE the last visit of the Institution of Mechanical 
Engineers to Lincoln in 1885 a most important engineering 
industry has developed in Great Britain, and particularly 
in this county, in the production of a new motive power, 
the influence of which throughout the world can hardly 
be estimated, namely, the employment of the heavier oils 
as liquid fuel admitted directly to the engine cylinder. 

It is true that there had been some use before 1885; for 
instance, the Brayton engine from America was introduced 
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into this country by a Nottingham firm in 1878, whilst the ; 


Lenoir engine from France, and the Spiel engine from Ger- 
many arrived in 1883. The first ran on a heavy oil of a 
density corresponding to what we know as paraffin, but 
with a lower flash-point than now stipulated, whilst the 
second and third required a petroleum spirit similar to the 
present petrol. 

The “ Proceedings” of this Institution are singularly 
barren of contributions as to this development, but;there is 
excellent information to be found in many text-books. 

The patent specifications of the period offer a wide field 
for research, fascinating when one is following the unfold- 
ing of a particular type, but too intricate for a paper of 
this kind; im fact, very often they are like Gratiano’s 
reasons: ‘‘ Two grains of wheat hid in two bushels of 


chaff ; you shall seek all day ere you find them ; and when | 


Fic. 3.—Typical Indicator Diagrams. 


R. Hornsby and Sons, Grantham. 





to time. Several names and variations are omitted conse- 
quently, and members will no doubt accept this explana- 
tion if the paper falls short of what might be expected. 
first real development hegan with the engine made 

by Priestman Bros., of Hull, which was based on the 
Etéve patents, imported from France, 1884, and became a 
practical motor when furnished with their own improve- 
ments of 1885-1892. It was exhibited at the Royal Agri- 
cultural Show at Nottingham in 1888, and as many diffi- 
culties had to be overcome the credit attached to its manu- 
facture was well deserved 

In December, 1891, a series of tests of a 5 horse-power 
engine by Professor Unwin showed a minimum consump- 
tion of 0.842 1b. per brake horse-power hour of Royal Day- 
light oil, 0.796 speeifie gravity, anda thermal efficiency of 
15.5 per cent. 





Other and simpler methods of working were being 
developed ; in 1886 Akroyd Stuart and Binney devised 
means for “ visibly measuring the combustible liquid and 
for mixing with the incoming air, also for vaporising both 
| externally and in the cylinder.’”’ The engine was four. 
cycle and charge electrically fired, the fuel being of the 
spirit or petrol class. Other designs followed in 1888 and 
1889, the last referring to heavy oil apparently and pro. 
viding a revolving series.of blades to form fresh vaporising 
| surfaces, relying on these evidently rather than on the heat 
| of the charge. The great advance, however, came in the 
year following in the two complementary inventions of 
| Stuart. 

Unlike most of the previous experimenters—the Spiel 
engine being an exception—Stuart, who had worked o1: 
the principle of forming a vapour mixture with the air 
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The engine was four cycle and the principle of working 
| adopted may be described as the use of an exhaust gas- 
| heated vaporiser, separated from the engine cylinder, into 
| which was sprayed by an adjustable air pressure a jet of oil 
| fuel, the main air for the charge being drawn with the 

mixture also through this vaporiser and the admission 
| valve by the suction of the piston. 

The charge was compressed on the return stroke in the 
| usual way and fired electrically : obviously the spraying 
| of the oil and the proper proportioning of the air and the 
, fuel oil required by the varying loads on the engine were 

not easy problems, and involved delicate adjustments 
which were made more difficult by the unstable character 
of the charge contained in the detached reservoir and the 
| length of the connecting passage to the cylinder. 
In 1887 Knight commenced his series of devices for an 





charge—Patent No. 7146—drew his air charge into a 
vaporising chamber in open communication with the cylin - 
der, into which the fuel was delivered by a pump at about 
the end of the compression stroke, when the air was 
heated partly by the compression, partly by radiation 
from the highly heated walls of the chamber, and partly 
by the exhaust gases still remaining in the cylinder, the 
ignition being effected by the resulting temperature of the 
charge. ‘This simple step was a distinet advance, in that 
pre-ignition of the charge, which hitherto had been a con- 
tinual trouble, could be prevented by the correct timing of 
the fuel injection, and further, it made possible the use of 
higher compression pressures, 

A few engines of 2, 4, and 6 brake horse-power were 
built at Bletchley using shale oil and Russian oi! of about 
0.85 specific gravity. In 1891 Professor W. Robinson 
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you have them they are not worth the search.”’ For the 
designer, however, there is much interest, in retracing the 
more important routes which had to be explored, in noting 
the ingenuity, rather than invention, exercised in steering 
clear of those blocked from time to time by prior patents, 
and, in the earlier years particularly, the inexperience of 
the experimenters and their want of imagination in realis 
what might be attained. 

The author would have liked to trace these influences 
thoroughly, but he can only allude to some in passing ; 
further, whilst the original intention of the paper was to 
explore fully all that had been done in this county, even 
this he has been compelled to curtai!, and to limit himself 
to the most important methods of vaporisation and ignition 
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adopted, and to the increasing economy effected from time 
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ATMOSPHERIC 


engine for using “‘ heavy hydrocarbons ‘such as: kerosine 
and paraffin lamp oils,” in’ which again a ‘vaporiser sepa- 
rated by a valve from the cylinder was used} there was no 


air blast, and the chamber was heated at starting by: 4 
lamp, which afterwards could ‘be more or less dispensed | 


with. 
Tn 1891 this form developed into what afterwards became 


known as the Trusty engine, in which the vaporiser was a | 
jacket round ‘the combustion chamber ‘and heat was | 


imparted to its outer walls or through a chimney in the 
vaporiser, by the blow lamp at starting. | Ignition. was 
effected at first:by an outside flame, | hurning constantly, 
but in ‘the early Trusty engines the heat of the com- 
bustion chamber walls was_ relied upon after. starting, 


which in turn was supplemented by an ignition tube or | 


an internal igniter in the engines made'in 1895'in Lincoln 
by Clayton and Shuttleworth, who then were licensees. 


LINE 


Swain 6c. 


tested an engine developing 7.6 brake horse-power with 
a consumption of | lb. per brake horse-power hour, corre- 
sponding to,an effective heat efficiency of about 13.5 per 
cent, 
In the engine described in the second patent, No. 15,994, 
| of 1890, the vaporising’ chamber was of similar form, in 
| open Communiéation with the eylinder by a narrow neck, 
the air being drawn, not through the chamber, but direct 
into the cylinder. Stress is laid both, on this arrangement 
of air. inlet and on the, narrow communication between the 
vaporising chamber and the cylinder. ‘The previous patent 
was silent, upon. the latter point; its value, therefore, had 
probably not, been appreciated. The oil was injected by a 
pump into the vaporiser durifig thé suction stroke, and not 
| at about the énd of’the tompréssion stroke, in order that 
| it might have a longer time to vaporise.’ | At the close of 
' the compression stroke the charge. in the yaporiser was 
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tired, as before, by the temperature of compression and 
the vaporiser walls, This gaye automatic ignition, dis- 
pensing with the lamp—except for starting—and the heated 
tube or electric ignition used hitherto. 

The first design of Akroyd engine, of 1890, had possibly 
given trouble, on account of the low temperature,of the 
vaporiser and incomplete splitting up of the fuel, It is 
interesting to note, therefore, the change in the position 
of the air valve in the later engine, which wouldfincrease 
the heat of the vaporiser. In a recent letter from Mr. 
Stuart to the editor of the Motorship he states :— 

‘* Little experience had been gained by the laymen at 
that early period regarding the working of oil engines, and 
this Akroyd engine cycle, patent No. 15,994, October 8th, 
1890, was developed to. fill the then requirements of a 
comparatively low eompression simple ine. These 
engines were very reliable and easily managed.” 

In June, 1891, the sole right to manufacture the Stuart 
engines under licence for the whole world was acquired 
by Richard Hornsby and Sons, Grantham, and it was 
mutually agreed that the type in conformity with patent 
No. 15,994 should be built and sold as the “ Hornsby- 
Akroyd ”’ oil engine. 

In February, 1892, Mr. Akroyd Stuart took out. patent 
No. 3909, for a vaporiser fitted in part with a water jacket 
to regulate its temperature, as it had been found that the 
vaporiser kecame overheated after prolonged ing on 
iull load, and this the partial waterjacket could overcome. 

A series of tests was made upon a Hoi -Akroyd 
engine by . Robinson in October and 
1893, using “* Russoline ” oil of 0.824 specific gravity and 
net calorific value of 18,600 B.Th.U. At full working load 
of just under 5 hrake horse-power the average consumption 
was 0,99 Ib per brake horse-power hour, equivalent to an 
eflective thermal efficiency of about 14 per cent. T 
compression pressure was about 40 Ib. per square inch, 
a mean brake effective pressure of 26.4 lb. per sque 
inch, and a maximum pressure of 100 lb. per square inch. 

Fig. 1 shows a sectional view of the engine as desi 


in 1891, and Fig. 2 the 1896 design, in which part of the | and yebmot 
there is a separate hot | ment was 


vaporiser is water-jacketed, 
cap, thus allowing t 
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The combustion itself, in opposition to all hitherto known 
rogesses of combustion, does not produce any. increase of 
amperature, or at least only an unessential one; the 

highest temperature—in the cylinder—is produced by the 

compression of air ; it is'therefore under contro! and will 
be kept correspondingly in moderate limits ; as, moreover, 
the subsequent. expansion cools the body of gas to a very 

igh degree, it is obvious that no artificial cooling of the 
cylinder walls is necessary.”” There was therefore no water 
jacket to the cylinder, nor any special lubrication, for he 
says: ‘‘ The mean temperature of the cylinder contents 
necessary for keeping the parts tight and lubricated, and 
in general for the practical working of the engine,is obtained 
solely by the process itself, whereby also it differs from all 


processes. 

It, no doubt, did differ, and to those who have struggled 
with overheated cylinders, cracked pistons, and lubrica- 
tion worries, it will not be surprising that the engine was a 
source of continual trouble and made no headway until its 
impractical features had been eliminated. In passing, it 
might be mentioned that in the old fi , tinder was 
ignited by the heat produced by the sharp compression of 
air by a pisto: 

The foregomg remarks outline the position of the oil 
engine in the * nineties,’ and little further advance 


ment appears to have taken place until about the year 
patents of 1890 expired. 
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different grades of fuel. The second illustration is repre- , 


sentative of the engines as built at the present day, up to 
66 brake horse-power, for using refined, crude, or refuse 
oils, 

Fig. 3 gives typical indicator diagrams of both types, 
also of a later engine which will be described presently. It 
will be noticed that in the 1896 design, owing to the partial 
water-jacketing of the vaporiser, it. was possible to raise 
the compression pressure from 40 lb. per square inch to 
65 lb. per square inch, whilst the mean brake effective 
pressure was raised from, 26.4 lb, per square,inch to 235 Ib. 
per square inch at the working load of the engine; the 
effective thermal efficiency increased to 18 per cent. 

Thus originated an oil engine, which may be said to have 
achieved a wider reputation than any for simplicity 
reliability, and general usefulness. 

Diesel patented his first- engine in 1892,-and, although 
this is not directly connected with the manufacture of oil 
engines in Lincolnshire, it is desirable to refer to his specifi- 
cation to show the position of his engine relatively ‘to.pre- 
sent developments. 

The essential difference between the Diesel engine and 
the Stuart engine of 1890 lay in carrying the compression 
pressure much higher in order that the resulting tempera- 
ture should well exceed that of the igniting point. of the 
fuel; in fact, Diesel seems in his specification to lay so 
much stress on this claim that the essentials of a practical 
engine are lost sight of. Pulverised coal was to be the fuel; 
admitted at about the end of the compression stroke, and; 
according to Diesel, the combustion was to proceed gradu- 
ally under constant pressure so that the diagram should 
have “‘ a flat top,’ by the exact adjustment of the entering 
charge, and governing was to be effected by cutting off the 
fuel supply according to the load upon the engine.' The use 
of liquid fuél was also contemplated, which was to: be 
forced into the cylinder by means of a pump having a 
cushion of compressed air, at a pressure exceeding the 
compression pressure. It should be carefully noted there 
was no injection air: with the charge, which was patented 
in 1895. He stated that “in the new process the highest 
pressure and the highest temperature are produced, essen- 


tially not by combustion, but by mechanical compression. | appears to have been similar; 








up to 50 brake horse-power working load with refined 
petroleum. Tn this the fuel oil was delivered by a measurer 
into a spirally shaped vaporiser situated in and heated by 
a loop in an extension of the combustion chamber ; some 
air was dtawn into the vaporiser with the fuel, and the 
mixturé was admittted to the combustion ehamber by & 
vapour valve opened more or less simultaneously with the 
main air valve of the cylinder. 

The combined charge was compressed in the usual way 
and fired by a by-pass or U-shaped tube’ kept at a much 
hotter temperature than the vaporiser or combustion 
chamber—by the heat of the successive explosions— 
because of its being made of thinner metal and the asbestos 
insulation’ in the joints at each end. This design was 
simplified subsequently as to the vaporiser and an internal 
ignition tube'was added. 

The measurer ‘was replaced by a fuel pump. Fig. 6 
shows a later design of 1906, in which the general principle 
remains the same, but the vaporiser was in the form of a 
dish. heated by an'extension of the combustion chamber. 
The fuel was split up by being driven by the pump through 
a nozzle furnished with a spring-loaded valve. Ignition 
was effected by a hot cap. A-water drip was added to 
control the heat. By suitably proportioning the areas of 
the vaporiser and the extension of the comhustion chamber, 
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and jin particulat Bhickiiess “GF théit wall} ‘érade oil 
could be used as fuel and the engine had an extended 
sale. 

Tt could not use, however, refuse oils, and required some 
adjusting when passing from full to light load or vice versa. 
Engines of this design were built in sizes up to 70 brake 
horse-power working load with a compression of about 
45 lb. per square inch. The’ consumption of the larger 
engines was 0.55 lb. ‘and 0.75 lb.. per brake horse-power 
hour on refined and crude oils respectively, equivalent to 
thermal efficiencies of 25 per cent. and 18 per cent. 

Another engine, differing somewhat in detail but akin, 
was built at Stamford in 1894, that is to say; it was of the 
external vaporiser:type, the vaporiser being heated by the 
temperature of the explosion, much on. the-lines of the 
Trusty engine already, alluded to; and in performance it 





The Human Factor in Industry.* 
By ALEXANDER RAMSAY, of Lincoln. 


THE prosperity of an industrial community is largely 
governed by the efficiency and energy of its wealth- 
producing classes. Of these, the brain-worker is not the 
least important. To him we owe the comforts and refine- 
ments of modern society; he has been eager to wrest 
from Nature the secrets she carried in her bosom and 
mould them to the use of man and the progress of 
humanity. He has devoted himself with enthusiasm and 
sacrifice to the patient and laboured elucidation of scien- 
tific truths which have added much to the knowledge 
and resources of the world. He made possible the mar- 
vellous productive capacity of a machine and labour- 
saving age. His place in industry, his training, scope, and 
encouragement would afford an interesting and profitable 
study. But the most perfect piece of mechanism is without 
value unless guided by labour. The most brilliant product 
of the mind cannot become material until labour has per- 
formed its function. The whole structure of industry is 
ultimately at the mercy of those who work with their 
hands. Their attitude towards the problems of production 
is of supreme importance, and inasmuch as that attitude 
at the moment gives rise to some anxiety, it is to this phase 
of the subject that attention will be directed. 

The country is still in the aftermath of the war. Over a 
considerable period it became accustomed to a prodigal 
expenditure of wealth without particular scrutiny of the 
value received. Employers and workers alike were dipping 
into a purse which seemed bottomless ; expectations were 
high ; rewards were high; the art of spending was tre- 
mendously encouraged. It is obvious, of course, that 
during this period the nation was disposing, not of its 
revenue but its capital, and that to such a process there 
must be a definite and speedy end. Moreover, the con- 
tinued expenditure of capital resources has the effect not 
only of dissipating wealth but of rendering it impossible 
to create more. The employers are very rapidly appre- 
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ciating this truth and taking suitable action ; sections of 
the workers appear to act as if the national wealth were 
illimitable and bore no relation to that which is produced. 

The. activities of the workers are divided in two main 
channels—which are rapidly converging—the industrial 
and political. In the industrial sphere attempts are mado 
to secure better conditions from the individual employer 
or group of employers, and in the political to obtain 
general advantage, and to effect ultimately a fundamental 
change in the organisation of industry by the nationalisa- 
tion of the, means of production and exchange. These 
ambitions are perfectly understandable and legitimate, and 
if the workers believe. in them they are entirely justified 
in pursuing them ; but there is an unfortunate disposition 
amongst a section of the leaders of the Labour movement 
to regard the employer as one who stands between them 
and their reasonable aspirations, and who must accord- 
ingly’ be fought by every weapon at command. No 
apparent regard is paid to the.fact that the institutions he 
represents are the foundations of the State, and that such 
merely destructive activities immediately react on the 
prosperity of the community. There is a tendency to seek 
the fulfilment of the new idea, not by the cumulative effect 
of sound constructive work, but by the destruction of the 
present system on which, until something better is evolved, 
the livelihood of the whole nation depends. In other 
words, these doctrinaires are consciously at war with the 
present. organisation of industry, and their attitude is 
expressed. in a general encouragement of mistrust, impa- 
tience,. antagonism, and complete. indifference to pro- 
ductive efficiency. It would not be true to say that tho 
bulk of the workers are dominated by this idea, but the 
application of their unreasoned philosophy leads to very 
much the same. thing. : 

The past six years have witnessed a tremendous develop- 
ment. in. the status of labour~against which there is 
nothing to be urged. Wages have largely increased, hours 
of work have. been lessened, and the organisation of the 
workers has been enormously strengthened. . But with 
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this new sense and experience of power, certain irre- 
sponsibilities have resulted which are most disastrous. 
In¥a¥certain industry, for example, | subsidised by the 
taxpayers, the wages have increased 300 per cent., and 
individual output, it is alleged, has fallen at least 50 per 
cent. Most of the great trade unions of the country have 
declared against working a system of payment by result 
in spite of the most complete safeguard for the inefficient, 
and in spite of the fact that this system is beyond all 
question the most effective to induce production and in 
principle the most equitable to all concerned. Over a 
considerable period there has been a national embargo on 
the working of overtime. Avoidable overtime is an evil 
which cannot be defended. Overtime on a key operation 
is, On Occasion, an essential, which it is sheer folly in these 
times to refuse. Overtime to pour a casting to provide work 
for a gang of men, or to release a cargo steamer to catch a 
tide, are instances which would have been acknowledged, 
had there been any disposition to examine the question on 
its merits ; and still demand follows demand for further 
and increased advantayes. 

These circumstances are not referred to by way of 
recrimination, but because they indicate an attitude of 
mind. They indicate that the workers do not believe that 
the country is now in such a position that only greatly 
increased production can save it from industrial disaster. 
They do not realise that their well-being can only be 
assured, provided they are able to exchanve freely the 
manufactured articles they produce for the commodities 
which they must obtain from other peoples; and that, 
too, in competition with other manufacturing communities 
similarly situated. They do not appreciate the fact that 
the eost and bulk of our production must determine the 
cost and bulk of those things we desire to import for our 
maintenance or comfort, and that to this extent the cost 
and standard of living would appear to be factors largely 
governed by themselves. They are holding out both hands 
to grasp at privilege and do not count the cost. 

This in brief is the pressing problem with which indus- 
trial statesmanship is faced. Many of the industries of 
the country, if not already there, are rapidly drifting into 
a position which is economically unsound. Tf tne ‘ten- 
dency to take out of industry more than is put into it is 
further pursued, or if the destructive theory is more 
extensively accepted by the workers that the debilitation 
of the present organisation is, in itself, something desirable 
to achieve, there is before the country a period of grave 
economic crisis and social danger... Industry cannot be 
subsidised indefinitely by*the taxpayers, or carried on out 
of capital resources, and unless the nation settles down 
to work and produces what it seeks te enjoy, it cannot 
escape the disaster resulting from the defiance of such 
elementary need. It is desirable that some other means 
than bitter experience be foundof demonstrating that it is 
useless _to evolve theories of distribution if nothing exists 
to distribute, because in the times we face, disillusionment 
and distress are evils that will not live alone. 

Now, the probability is that the situation has not got 
beyond a point where it can be regulated, provided the 
mind of industry addresses itself to the blem. A 
remarkable combination@f circumstances, dus testhe war, 
and necessitating contimuous employment ‘at whatever 
cost, have given the workers an unbalanced_perspective 
and created illusions whieh, in the nature of thi jeannet 
be maintained. It is unthifikeble thatqaeusually Swell. 
balanced _communityesvould ¢ommit economic suicide if 
it realised-what was taking place. The average British 
workman in his individiaP @apacity is pre-eminently a 
sane and»reasonable being,-and. he will.zise to meet a 
necessity which he understands. ~The need for edueative 
propaganda therefore is pre-eminent. 

It is a first necessity that: he:sheuld be made to-under- 
tand that ‘he is getting a “‘square deal.” His spirit of 
reason ¢an only be approached through his. spirit of fair- 
play. It has been a striking fa¢t that in the seething 
turmoil of the mining industry, exeessive demands have 
not been justified popularly, on the ground that the miner’s 
conditions of employment were improper, so much as on 
the ground that he desired a larger share of the profits 
which ke alleged the employers were making. The cotton 
industry has recently witnessed a financial manipulation 
whereby stockholders have realised a capital appreciation 
of remarkable extent. Js it to be supposed that the 
spinners will be satisfied until they have shared in’ the 
spoils ? The plain fact is, that the workers are now strong 
enough to exact a fair proportion of the profits of produc- 
tion, and it would be wise to make it quite clear that ‘the 
employer shares in their desire. Let the employers attempt 
to create an atmosphere of goodwill, and reciprocated 
goodwill can at least be possible. 

If two parties are inseparably associated, and differences 
arise which cannot be ignored, peace will be best assured 
by frank and friendly discussion. In this connection the 
National Industrial Conference was a splendid conception, 
and it is a great misfortune that its potentialities have not 
been more fully developed. But the individual can do a 
great deal. Those acquainted with the problems of manage- 
ment should, wherever possible, establish personal contact 
with the worker and keep him in touch with the world 
factors affecting the particular product on which he is 
engaged. But one of the main difficulties of laying an 
effective caze before the men lies in the fact that in a large 
workshop it is only possible for the directional heads to get 
into personal contact with a very few individuals. ‘These 
delegates may be perfectly honest, but it is unreasonable 
to expect them when reporting discussion to aceept the 
employer's outlook and represent it in convincing fashion: 
The shop steward cannot be regarded as the best means 
of propagating information which the employer believes 
the individual worker ought to know. It is suggested; 
therefore, that the institution of the factory journal or 
house organ should be much more extensively developed, 
either for the individual factory or a vroup of factories; 
and that in its columns should take place from time to 
time a full consideration of the various domestic problems 
which constantly arise. A wise works director, who could 
have a weekly talk with the bulk of his employees through 
such channels, would achiéve a work the importanco of 
which eould not be measured. 

Some attempt, too, must be made to demonstrate to the 
public at large the governing factors on economic questions: 
It has not been realised, for-instance, that the tremendous 
increase in the price of Jabour.and:raw material is making 
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it impossible for the country to finance the volume of 
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output of which it is capable, with a consequerit reduetion | 
in the purchasing power of the nation. It %s not utider- | 
stood that every increase now made is simply making the | 
evi! more pronounced, and defeating the very, purpose for 
which it was designed. Subsidised houses, transport, coal 
and other commodities, have been accepted with the 
utmost complacency, and a feeling has been reated 
that such political strategies can be substituted for work. 
There has been no real insistence on the fact that the 
primary duty at the moment is to produce in.the utmost 
quantity atthe cheapest rate, and that imstead of the 
studied’ indifference experienced, the whole of the com- 
munity should bé'mobilised to this end. 
The time has come, too, when the dg st es | inter- 
ference by Government Departments in industrial nego- 
tiation should “he considerably eurtailed. It cannot be 
eliminated, because the Government is responsible for the | 


maintenance of law and order m the m; it is the 
d 


| Mesta Machine Company, of Pittsburg, for a 25,000 horse 


power steam engine, a photograph of which we reproduce. 

The engine is of the horizontal twin-tandem geared 
type, having high-pressure steam cylinders 46in, diameter, 
low-pressure steam cylinders 70in. diameter, and a stroke 
of 60in. The mill is driven from the jack shaft of the 
engine, which is connected with the main crank shaft 
by cast steel double helical cut years, in the ratio of 2: 1. 
The main shaft of the engine runs normally at 150 revolu 
tions per minute, and the jack shaft at 75 revolutions per 
minute, the normal speed of the mill. The teeth in the 
reduction gears are 54in, across the face and 7.625in. 
circular pitch. The high-pressure cylinders are designed 
for a steam pressure of 225 lb. per square inch, and the 
low-pressure cylinders for 100 lb. per square inch. The 
beéd-plates are of the Tangye type, with bored guides, 
cast in one piece and ate supported their entire length on 
the foundation. The weight of each of the bed-plates is 
200,000 Ib. The total weight of thé engine's 1,400,000 Ib. 


by,‘dispute, and, as such, is an interested party wh@se | (aboub 625 tons), A 
voice, when necessary, must be heard. But it has beet") Te link motion eonnecting up with #6 piston valves 


proved on many occasions that a Government is too sus- 
ceptible to outside considerations. Expediency is the onf¥ 
recognisable note of its industrial policy: “And whet@ it is 
quite well known that one party to a discussion willalways 
give way to expediency, the othér may Well be expected 
to remain obdurate. The workers are clearly  ontitled,to 
receive from industry the greatest advantage whith 
industry can afford, but this lite cannot be Overstepped 
without. grave menace to themselves: here comes & 
time, therefore, when necessity must govern; and this 
point can best be determined by the directional heads of 
industry on the one side and the trade unions on the other. 

Finally, our industrial and social difficulties can be 
eased by the efficiency of the employer. He it is who, in 
a very real sense, has to keep running the wheels of industry, | 
and on him depends to no small extent the economic 
security of the country. But has the inanimate side of 
production been reduced to the science, it might become, 
or is industry stilk instinct with the conservatism of old- 
established practice? Is the art of production studied, or 
does it simply evolve? Much time and money could be 
saved if the lessons of experience were anticipated or even 
supplemented by the training of the scheols. 

It is advisable that. employers should cultivate more | 
the practice of the open door: _They should develop a | 
community of interest, interchange ideas, treat each other 
not as ¢ompetiters but coadjutors, No individual is | 
strong enough to withstand the tendencies of, the times, | 
and these certainly call for unity of purpose, knowledge, 
and action. The hope of the future lies in the possibility 
that Capital and Labour may develop a better under- 
standing and encourage a mutual inclination to further 
each other’s reasonable aspirations. Such an end would 
have magnificent results, but it will not be attained until 
the nation consciously strives to bring it about. 














A 25,000 Horse-power Mill Engine. 





To meet the demand for plates from which the ends of | 
large marine boilers can be cut in one piece, the Lukens | 
Steel Company, of Coatesville, Pa., U.S.A., has recently 
installed a rolling: mill measuring 17ft. between the 
housings and capable of rolling plates up to 16ft. wide. 
The chilled iron working rolls are 34in. in diameter, and 
are backed up by cast steel rolls 50in. in diameter. 

When. the question of driving this mill arose, it was | 
decided to adopt a steam engine in preference to electric 
motors, as, although~the latter are generally accredited | 
with the greater starting torque, the installation of two | 
12,000 horse-power reversing motors and extensions at 
the power plant which would be required, was considered | 
too great an undertaking. An order-was thus given tothe | 


| 
| 
| 
| 
| 


| on the “éylinders is of the Stephenson 
(éitried directly On the valve stemm 


| from 20 to 30 per cent. 


| in which the exhibits are to be shown. 


. The tink is 
es for thé high- 


préssure cine. thus minimisme 16st motion and 
giving @ direst. drive from the excentrics to the valves. 
The geversing mechanism consists of ‘a steam-operated 
cylinder direetly connected by the same piston-rod to an 
oil check.cylinder; the crosshead between being connected 
to the tumbling shaft. The revérsing mechanism is also 
connected with and operates the throttle valve. The 
engine is controlled by a single lever in the operator’s 
pulpit, and the links can be held without effort in any 
position. When the links are brought to their central 
position for either forward or backward running of the 
engine, the throttle valve automatically opens very rapidly 
so that the engine is always running on cut-off without 
any throttling of the steam. In the older types of revers- 
ing engines where two operating levers were employed, 
one for handling the reversing gear and the other for 
handling the throttle, it depends entirely upon the operator 
whether the engine is run economically by utilising the 
expansions of the steam, or uneconomically by having the 
links always set in their extrerne position and running 
on the throttle alone. The steam saved in operating a 


| large engine of this kind by means of the single lever 


control arrangement, may be, the makers say, as much as 
They also claim that the engine 
accelerates in less time than would ever be possible with a 
motor, on account of the comparatively light rotating 


| masses, and reverses in about half the time that would be 


required for an electric motor operating the same miil. 








Tus Macaiwwe Toon anp EnGcinserRine Exuisition.—One 


| of the greatest difficulties in the organisation of the Maghine 


Tool and Engineering Exhibition at 


pa, in September will 
be the transport and the erection of the exhi 


bits. the course 


| of fourteen days at least 3000 tons of machinery will have to 


be delivered at Olympia, and erected in running order. The 
first problem will be to ensure that the exhibits arrive at Olympia 
as soon as the stands are ready for them, and at the present time, 
when railway delays are so serious, this requirement in itself will 
involve some difficulty. However, the Ministry of Transport 
has promised to afford every assistance to the Machine Tool 
Trades’ Association to ensure speedy conveyance, To prevent 
confusion inside the building, six different entrances will be 
used, and the exhibits will be labelled with labels in six different 
colours to ensure that the vehicles carrying exhibitors’ machines 
shall enter by the gate appropriate to the position in the hall 
Even when, the exhibits 
are actually inside the building, the difficulties will only have been 
partially. sur ted, b in a building of the character of 
Olympia, it is impossible to provide overhead travelling cranes, 
and therefore a special instalment of cranes and lifting devices 
of all kinds will have to be arranged. Every precaution will be 
taken to avoid accidents, but in order that prompt attention 
may be given to arly that occur, a special ambulance station 
will be provided under the direction of the St. John Ambulance 
Association, 











Jvuuy 30, 1920 


THE ENGINEER 


111 








Railway Matters. 





Tue Kosei-kai of the House of Peers of the Japanese 
Diet is taking up with the Government, as an urgent 
financial Measure, the question of a ten years’ scheme for 
the improvement of the railways. 


Ir appears from an answer given. by the Parliamentary 
Secretary to the War Office on July 15th that there are 
still about 6000 British railway wagons in France. A 
considerable number of them ecg nape. 


Most of the railway” co have now resumed 
the issue of public time-tables, The price has, however, 
been raised to sixpence each. Even this figure is much 
below cost price, as in pre-war days they cost that sum to 
produce. 


Tae Great Western Railway Company is constructing 
a railway | mile 524 chains in length from a point 27 chains 
west of St. Austell through the Prenance Valley, in order 
to give facilities to about a score of china-clay dries, pro- 
duci ing about 130,000 tons a year. line is single, 
and the first 68 chains were opened on May Ist. 


Tue Japanese Department of Railways, which has 
planned the ereetion of a power station at Akabane on 
the Uyene-Omiya section, will use the power generated by 
the station to operate electric trains on several sections 
radiating from Tokyo. At Yokohama, near Karuizawa, 
the Department plans to erect @ water power station. 


AcCORDING to @ Reuter’s message, the Under-Treasurer 
of Victoria has submitted a plan fpaneet the inter-state 
gauge difficulty by providing a at a cost of 
£5,000,000, as compared with the £93,000,000 1equired tor 
making a uniform gauge. We anticipate, however, that 
the provision of a third rail wil da be so simple » matter 
as some think, 

Dvurtne the three months ori Naionsiber 30th, 1919, 
and February 29th, 1920, the average numbers of new 
wagons put into traffie monthly by the railway ¢ompanies 
in Great Britain were 888 amd 1668 respectively. For 
the three months ended May, 1920, the average number 
per month was 1969. The corresponding figures for the 
North-Eastern Railway for these noe three periods - 231, 

455 and 718 respectiv 


Somrn comipaninds'e London, Brighton and ies, 
Coast is the one particularly idiaees of—send vouchers 
for the refunding of fares, which necessitate presentation 


at one of the company’s booki . It having been 
suggested that refunding should be done by a remittance, 
Mr. Neal, Parliamentary Sec y to Ministry of 


Transport, has replied that it is a matter of detail in which 
the Ministry does not think intervention desirable. 


Tue Government inquiry into the collision on the 17th 
instant at Lostock Junction, Lancashire and Yorkshire 
Railway, was held by Colonel Pringle on Wednesday, the 
2ist, when the driver of the train from Wigan admitted 
that he started his train from the Wigan line platform 
without looking to see if the home signal was “ off.” The 
coroner § inquest was opened on the preceding day and 
adjourned until the 6th proximo. A fourth passenger 
has sinee died from his injuries. 

Tue Railway Operating Statistics for the four weeks 
ended May 23rd show an increase of 10.3 per cent. over the 
preceding four weeks in the amount of tonnage carried, 
but that incre@se was to be expected, as the earlier perod 
included the Easter holidays. When, however, a com- 
parison is made with the four weeks ended March 28th a 
decrease of 1.9 per Gent. is seen. The operating results 
show an improvement. “The average train load in- 
creased from 132.69 to 135.35 tons, the train miles per 
engine hour from 3.19 to 3722; and the ton-miles per engine 
hour from 424 to 436. 


TuE Rates Advisory Committee's report on ‘an interim 
revision of fares tomeet the deficit accruing by June 30th 
next was issued on Monday. The 50 per ent. increase in 
passenger fares made January Ist, 1917, is to be advanced 
to 75 per cent., the increase of 10 to 20 per cent. in season 
tickets made in May, 1918, 16 to be 50 per cent., traders’ 








tickets are to be brought- within 20 per cent...of season 
ticket ‘rates, kinen'Wtickete are to be nearer a 
single fare for the double journey. On Wednesday, Mr. 
Bonar Law anmg ‘that the Government had aceepted 
the report, and that the ehange would eome into force on 
the 6th proxiri®, + that 


workmen’s fares arenot to 

be advanced Ist. 
A MEETING of the shareholders of the Great Northern 
Railway Company was held on the 23: t to consider 















the White Paper Cmd,. 787,.° Me —— 0 as to 
the future o isation of ings in Great 
Britain and their patie | to State ~At-its closo a 
resolution was — _ the at debenture holders and 
proprietors viewed ; outline of the proposals 
and regretted-that they ‘to feguard the interests of 
the proprietors. — a not seem likely that, for the 
present, any othe il hold a similar meeting. 


tern and Midland Companies 
rietors stating that as 


proposals re: d @ meeting will be 

sun me 
THEf cob nouncer nt ago the nationalisa- 
tion of be be out jo record. Mr. 











if he 
upon r: a 
docisioltih wag 
advice if, 


rai way '; whether the 
on coh i or verbal 
, could the House be placed 









in po ) same ; and whether the Minister of 
Trans) - nationalisation ? Mr. 
Bonar |Law, who replied [: “he angwer to the first 


part of the question.is the subject has been discussed 
in the Cabinet on nu occasions, but the definite 
decision ag to the railway policy of the Government was 
taken on June 7th, 1920. The answer to the second part 
is that the decision was based both on verbal expressions 
of opinion-and on written memoranda, which “were pre- 
pared for the consideration of the Cabinet and will not be 
published. The answer to the last part is that the Minister 
of Transport, in common with his colleagues, was opposed 
to nationalisation. 





Notes and Memoranda. 





Ir was stated in Parliament recently that twenty now 
exchanges are proposed for London, and_ sixty in_ the 
provinces, in addition to extensions of existing exchanges. 
Thirty-eight schemes for laying, underground cables we 
all parts of the country are in hand. There are at | 
apparently about 200, 000 orders for telephone i 
awaiting the attention of the Post Office authorities. 


As a result of a conference which was fecently held 
at the Ministry of Transport between representatives of 
the London County Council and of the derground 
group of companies, it has been decided to set up a ue. 
sentative committee, 


under the get ss Broatt 
Alexander Gibb, to discuss difficulties which 
to the competition between the trams and bed sont 


T HE discovery of a new alloy, with important inten 
possibilities, is announced by the 
Paris. It is to be called Elinvar, and h achaes aeactee made by 
M. Guillaume, inventor of Ipvar, an alloy which is exten- 
sively used by makers of scientific instruments in France. 
The new alloy, it is claimed, is an improvement on Invar, 
and is peculiarly valuable by reason of its uniform elas 
ticity. 


stioall 


MANGANESE bronze | may be made, according to Mr. 
P. E. McKinney, metallurgist of the Naval Gun | ‘actory 
Washington, without resorting to the use of zh-grade 


virgin metals. The alloy has been preduced in a rever- 
beratory furnace from materials whielt were of Jow grade, 
such’as yellow brass machine-shop turnings, zinc dross 
from galvanising pots, aluminium turnings, old zine scrap, 
foundry floor scrap and skimmings, and scrap copper. 


AccorDING to an estimate of the mining bureau of the 
Department of Agriculttire and Pree din | at Tokyo, based 
mainly on coal veins over 2ft. 
not more than 2000ft. below drai 
coal deposits of Japan amount toal 






tons of 2004 lb. In addition, it is j 6 approxi- 
mately 2,940,000,000 metri¢é tons, which at greater 
depths, can be mined if highly efficient are used. 


It is also surmised that the concealed and termined 
deposits of coal may possibly amount to 5,030,000,000 


metric tons. 


To protect aluminium and aluminium alloys: from 
corrosion, a German inventor has tried the e3 ' 
browning the metal electrolytically. The alwn 
suspended in an electrolyte consisting of a sub 
pound of molybdenum, and zine is used for the anode. 
The cell is maintained at a temperature of 60 deg. to 65 
deg: Cent. The aluminium is soon covered with a dark 
brown coating. The metal may be bent or rolled without 
cracking the coating. A piece of aluminium thus coated 
is said to have been immersed in a salt solution for two 
months without showing the slightest trace of corrosion. 





AccorDING to a recent report, the Fuel Research 
Board has reached the conclusion that the production 
of power alcohol! from potatoes. barley, &c., is not economi- 
cally possible in this country. The report states that the 
estimated petrol requirements of this country for the 
present year amount to 250,000,000 gals. The production 
of benzol from coke ovens and gasworks in this country 
during 1919 was 20,000,000 gals., and it is not anticipated 
that this figure will be improved upon to any great extent 
during the present period. It is suggested that town and 
coke-oven gas might be extensively used for omnibuses 
and passenger traffic generally, safe containers po _ 
constructed, and charging atatiogs Potabdighed on 
principal routes. 


In commenting on the oxjusleenhil 


Senshi 
at New Hawne Colliery, the Engineer-S 


to the Board of Trade remarks that the pieiaeh clearly 
indicates the necessity for placing the control of the 
feed water in the care_of @ competent attendant, who 
should understand the responsible mar of his position. 
In this case, the control appears have been shared 


by a number of individuals, to each of whom it appears 
to have been known that one, if not both, of the water 
level recorders on the boiler was out of order, and who, 
apparently, were content to assume that the boiler was 








being fed by leakage past the check valve, without taking 
any steps to discover the cause of ‘the incorrect wor' of 
the apparatus for themselves, or ting the irregularity 

to the mining engineersin charge the ce: for i inves- 


tigation. “aa : 

THERE was recently put into 2 
Government League Island Navy / 
crane which is described in the 


oaURe high Scaial and can handles 35 -long- 
115ft. radius, and a 50- long- ton load at a 190ft. 2 
maximum lift of the;main hook from the deck of the er 
on which the crane is,loeated is 145ft., but the drum 
sufficient cable $0 that the hook ean be lowered 
below the deck of the pier, malong @ total lift ree the main 
hook of 170ft. The 50-ton h ook has a maximum lift of 
180ft. The total length of re ging jib.is 300ft., of 
which 100ft. is on one side of the tre: ~~ 
the machinery house and co ig the other 
200ft. is on the opposite*side of tine and contains 
the runways for the trolley earriay 3 

A COMMITTEE of the Wolver pion Counéil seboihty 
carried out some tests'on a 34 ” electric 
vehicle. In these trials*the vehicle weil bell the collec- 
tion of refuse for a period of t ty-one ei a. driver 


and three loaders being en - thereon. the 
period 178 tons of refuse were collected, or an’ of 
3 tons per load.. From the statistics recorded month by 
month by the cleansing superintendent it req | three 


horse-drawn vehicles and six men to do the same amount 
of work. The following comparative costs are given :— 
Horse-drawn vehicle, £473 17s. ¥d. pes annum, or cost of 
three horse-drawn vehicles, £1421 11s: 3d.; electric vehicle, 
£1123 per annum, showing .a@ saving per annum of 
£297 13s. 7d. The capital charges~for the electric vehicle 
are based on outlay of £1538 per vehicle, and a seven years’ 
loan, this being the period allowed the Birmingham Cor- 


Miscellanea. 





A PowDER factory is to be established in the saltpetre 
region of Santiago de Chili by Nobel’s Explosives Company. 
The capital will be £1,000,000. 

Ir is estimated that the new harbour which is to be built 
at Bratislava, on the Danube, will, when complted, be 
capable of handling six million tons of shipping per annum, 


Ir is proposed, by the Federation of British Industries, 
to convene a meeting of members and Swedish repre- 

sentatives, some time during September, with the object 
of discussing the provision of a steam ferry service across 
the North Sea. 


TH Conseil Superieure of the French Navy proposes 
to hand over the arsenal at Lorient to private industry. 
Lorient will be reduced to a secondary base of operations 
in time of war and a centre of recruiting and instruction 
in time of peace. 

7 AccorpiIne to recent news from Canada, the construc- 
tion of the two blast-furnaces of the Canadian Steel Cor- 
poration | Ojibway, or the Detroit River, should have 

omc ita The furnaces will have a daily capacity 
of fr from 550 to 600 tons of pig iron. 

Wrru the opening on July 6th of the Couchiching Lock, 
, Canada, the Trent Valley Canal was com- 





near 
pleted,” and direct water communication established 
between Hom y Harbour, on Georgian Bay, and Trenton, 


io, a distance of 436 miles. 


ereetion of the Deep Creek viaduct on the Pacific 
and Great Eastern Railway of British Columbia has been 
commencéd, and is noteworthy, as the structure will be 
one of the highest of its type in America. The base of the 
rail will be over 300ft. above the pedestals. 


As an alternative to the proposed dam. with locks, which 
it has been suggested should be built across the Second 
Nartows’ of Burrard Inlet, Vancouver, the Harbour Com- 
missioners are now considering the construction of a low- 
level bridge to provide communication between the two 
shores. - 

Tue dry dock which is being built by the Government 
at St. John, New Brunswick, will be 1500ft. long, L33ft. 
wide at éoping, and 42ft. deep over the sill at high tide. 
Provision is being made for an intermediate sill and caisson 
to use separate portions of the dock 650ft. and 500ft. in 
length respectively. 

Durie the first half of this year 17,994 applications for 
patents were made to the Patent Office, an increase. of 
about 2000 over the total for the corresponding period last 
year. Within the first twelve days of July about 3100 
applications were filed, compared with only 1100 for the 
twelve days of July last year. Before the war the highest 
number of patent applications in a year was 30,388, in 1910. 


Tue British Admiralty is said to be in favour of a 
scheme for electrifying the railway system in Jamaica. 
The Government is also considering a plan for the develop- 
ment of the hinterland and also the improvement of the 
harbour of Falmouth. The idea is to obtain a pump 
dredger, the discharge from which would be used to-fill 
in the swamps. Two such dredgers may have to be 
obtained at a cost of from £25,000 to £30,000. 


In view of the numerous applications received by the 
Electricity Commissioners for maps of the electricity 
districts already provisionally determined by them, 
arrangements have been made whereby copies can” be 
supplied to those interested at a charge of 2s. per Copy 
inclusive of postage. Applications for copies ghould be 
made in writing to the Secretary, Electricity Commission, 
Gwydyr House, Whitehall, S.W. 1, and should be accém- 
panied by the necessary remittance. 


AN article in a recent issue of the Canadian Enqinecr 
suggests the possibility of a power scheme for the Eastern 
United States which would completely dwarf the English 
ideas of super- power stations. The idea is to construct a 
250,000-volt transmission line from Boston, vié New York, 
to Washifiyton and to feed it from three points, two at the 
coalfiélds and one at Cedar Rapids, where the water power 
of Lawrence would be used. The feeders would’ be 
from 150 to 250 miles long and the main transmission line 
about 500 miles. 


Tae annual report of the Queensland Department of 

j states that the total quantity of coal raised in 

3 last year was 931,631 tons, of a value of 

£614,307, this being as compared with the 1918 yield; a 

decrease of 51,562 tons in production, but an increase 

of £42,002 in value. There were increases both in quan- 

tities and values on the Darling Downs, at Maryborough, 

Rockhampton, and in the northern district, while Clermont 

a lessened output but a rise in values. There 

were forty-eight collieries in operation in Queensland, of 
which Seengy-six were in the Ipswich district. 


Iris id in the annual report of Mr. T. H. U. Aldridge, 
engi -chief and manager of the Shanghai Municipal 
Council Electricity Department, that the total generating 
ity of the undertaking at the end of last year was 


ci 
38,600 kilowatts, with 46,000 kilowatts in course-of 
erection. The maximum load was 28,365 kilowatts, and 


the load factor was 42.39 per cent. The total output. of 
102 million units for the year is apparently only exceeded 
by four British municipal undertakings. A feature of the 
Shanghai undertaking is the use of large synchronous.con- 
densers in units of 3500 and 6500 kilovolt-ampéres for the 
purpose of improving the factor of the supply. 

Ir was stated in the House of Commons recently, by Mr. 
Bonar Law, that the Lord President of the Council is 
about to appoint an inter-Departmental Committee with 
the following terms of reference :—({1) To consider the 
methods of dealing with inventions made by workers 
aided or maintained from public funds, whether such 
workers be engaged (a) as research workers or (6) in some 
other technical capacity, so as to give a fair reward to the 
inventor and thus encourage further effort, to secure the 
utilisation in industry of suitable inventions, and to protect 
the national-interest ; and (2) to outlime a course of pro- 
cedure in respect of inventions arising out of State-aided 
or supported work, which shall further these aims and be 





poration in respect of the vehicles by the Ministry of 
Health. 


suitable for adoption by all Government Depertments 
concerned, 
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The Uniflow Steam Engine. 


Amonest the papers read before the Institution 
of Mechanical Engineers in Lincoln was one by 
Mr. Perry, of Robey’s, on the uniflow engine. It 
led to a good discussion, and to the interesting 
statement from Mr. Pilling, of Galloway’s, that 
slow-speed engine makers had taken up the subject 
and proposed, as we understood him, both to carry 
on a research on the uniflow engine and propaganda 
for the re-establishment of the slow-speed recipro- 
cating engine in its rightful position. Mr. Pilling, 
and those associated with him, hold that the electrical 
people have “ bounced their claim,” and they propose 
to endeavour to recover it. They, or, Mr. Pilling at 
least, believe that they can show that the uniflow 
engine is as economical as the steam turbine, and 
that it has all the advantages, to say nothing of the 
charm to which Mr. Patchell alluded, of machinery 
in visible motion. 

But interesting as the discussion was, it was, 
nevertheless, disappointing. The wniflow engine is 
an engine of mystery and romance. The date of its 
invention is a little uncertain, but there are reasons 
for believing that that extraordinary genius, Jacob 
Perkins, was the first to design an engine ‘of the 
kind, probably about 1825 or 1827. Todd ‘took 
the plan up subsequently and experimented with it, 


and in the days of the steam motor car several: 


persons used the general principle in the search for 
simplicity. The same plan has, of course, been used 
over and over again in various modifications of the 
internal combustion engine. A few years ago Stumpf, 
a German professor, re-introduced the design and 
obtained patents for it. 


engineering firms to take up the manufacture. Some 
of them, burnt their fingers more or less badly over 
the mechanical details, but a few have stuck stoutly 
to the problem and are now producing engines which 
run with mechanical regularity and high thermal 
efficiency. We have said that the engine is a mystery. 
The mystery lies in its high efficiency. . To some peo}.'e 
that is no mystery at all: They are quite satisfied by 
the assertion that the hot end is always hot and 
the cold end always cold; that.is sufficient for 
them. But with all deference to this widely accepted 
view, it is not sufficient in itself to account for the 
efficiency. 
temperature gradient in each cylinder than in the 
single cylinder of a uniflow engine; in fact,’ the 
uniflow engine is like a multiple expansion engine 
with the whole heat change taking, place in one 
cylinder. The uniflow no doubt gains om one hand 
by the reduction of wall area—as compared with a 
triple-expansion engine—but on the other it loses by 
the greatly increased size of the relatively cold piston 
whieh comes into eontact with the steam at highest 


He produced many scientific 
arguments to prove its superiority from a thermo-|. 
dynamic standpoint, and induced several British} 


In a triple-expansion engine there is less 





temperature. At the moment that the exhaust is 
uncovered the steam drops to the temperature proper 
to the condenser pressure, or thereabouts. It must 
obviously withdraw heat from the piston over which 
it is flowing rapidly. The piston,.too, is in close 
metallic contact with the cold part of the cylinder 
at this time. Taken for all in all, its temperature 
must then be a good deal lower than that of the “‘ hot 
end”; it would be instructive to know how much 
lower. If it is lower than the lowest temperature 
of the high-pressure piston in a triple-expansion 
engine, then, considering its great area, it ought to 
run away with much of the thermal efficiency due 
to the separation of the hot and cold ends. Again, 
the bad effect of using one and the same port for 
admission and exhaust has been recognised for years, 
and in nearly all big engines the passages and valves 
are nowadays separated. What proportion of 
cylinder condensation is saved thereby we believe 
has never been definitely settled, but that it is quite 
a considerable part cannot be doubted. This separa- 
tion of the valves is an element of economy of which the 
uniflow is robbed when contrasting it with a modern 
drop valve or drop piston valve engine. Hence it 
comes to this finally, that the uniflow engine is a 
little worse off than a compound or triple-expansion 
engine by reason of the greater area of its piston, and 
ig no better off than any other modern engine by 
the separation of its admission and exhaust ports. 
It has then only the heat gradient in the actual walls 
of the cylinder and the hot cylinder covers to account 
for its efficiency. Are they sufficient of themselves 
to reduce the missing quantity by an amount pro- 
portional to the gain of efficiency ? That is a question- 
that. we should be glad to see answered. No doubt 
both Messrs. Robey and Messrs. Galloway's have 
calculated the missing quantity from their uniflow 
engines and contrasted it with the missing quantity 
from engines having terminal exhaust. The com- 
parison should be instructive. The whole problem 
turns upon the missing quantity; that is the 
source of thermodynamic economy on which the 
engine must. draw. . For every percentage increase of 
economy there must be an equivalent of reduced 
missing quantity. If there is not, the efficiency of the 
uniflow engine, which is not in doubt, is not wholly 
accounted for by the hot end always being hot and 
the cold end always being cold. 

The uniflow engine has another peculiarity which 
cannot escape the observer. It is nearly always made 
as a single-cylinder unit. Professor Charnock, in 
the discussion at Lincoln, pointed out the obvious 
disadvantage of the single crank, and Mr. Perry 
replied, that. its unequal turning moment could be 
overcome by increasing the weight of the fly-wheel. 
That reply needs elucidation, but we leave it for the 
moment to touch upon the more serious drawback 
that an engine with, very high compression and a. 
single crank is difficult to start. Mr. Pilling admitted: 
that fact, and alluded briefly to the adoption of 
three-cylinder uniflow for reversing rolling mill 
driving. What is the reason of the preference for a 
single cylinder in view of defects which can scarcely 
be denied ? Is there a mechanical problem behind 
it, or is there some fear of sacrificing part of the 
thermal. efficiency by dividing the power over two 
or more units? These are minor mysteries of the 
engine, but added to others they show that there is an 
opening for a really complete investigation of the type, 
and if the committee to which Mr. Pilling referred is 
really anxious to make a scientific research into the 
uniflow engine it will discover plenty of scope for its 
talents and should find itself at the end of its labours 
in a position to give the engineering world a report of 
an unusually interesting kind. 


Technical Literature. 


Tue advances of. technical and scientific know- 


ledge, and the ever-increasing complexities of techno- 


logical practice, have inevitably brought with them the 


development of a very large body of technical writing. 


One would like to dignify it by the name of technical 
literature, but for much of it. that would be an entire 
misnomer. Unhappily, we find that, most of those 
who write upon ‘scientific or techuical matters are 
either unwilling or unable to clothe their facts and 
ideas-in presentable language. Some, indeed, appear 
to revel in the use of crude and clumsy forms which 
leave the reader in difficulties. That this sort of 
thing is tolerated, and even encouraged by those who 
publish ‘and buy books at. their present very high 
cost, can only be due to the fact that the readers of 
technical books, papers and journals do not realise the 
kind of ill-treatment to’-which},they, are being sub- 
jected, It points, in fact, to an excessively low 
standard of literary education among those whose 
lives are devoted to. technical matters, and this in 
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turn points to a serious fault in our system of tech- 
nical and scientific education. 

The source of the comparative illiteracy of so many 
technical workers is undoubtedly to be sought in 
unduly early specialisation of their education. In 
itself, it is undoubtedly surprising that men whose 
very business in life requires as an essential condition 
the power of clear and logical thinking and the 
exercise of mental faculties in a manner which is 
diametrically opposed to vagueness and crudity, 
should yet find it difficult or distasteful to express 
those mental processes in an equally clear and logical 
manner. Yet one has only to take up the average 
technical paper or book to find sentence after sentence 
in which it is quite evident that the writer has not 
meant what his written words at first sight convey, 
or that he has failed to make clear which of two or 
more possible interpretations is to be put upon his 
words. No doubt the reason lies in an entirely 
insufficient attention to language, and failure to 
realise that the use of words requires not only care 
and thought but considerable training. It is by no 
means easy to express even comparatively simple 
technical matters clearly and concisely and in a 
manner which will leave the reader free to follow the 
written line of thought without having to struggle 
with obstacles arising from ambiguity or other faults 
of language. The student of a technical college or 
university, therefore, should not be left to find these 
things out for himself, for he certainly does not know 
them when he enters the college unless his previous 
training has been of quite an exceptional kind. If he 
has been permitted, for the later vears of his school 
course, to specialise upon scientific and mathematical 
subjects which are “ likely to be useful to him later,” 
he has probably missed much of the purely literary 
training which boys following other lines of study 
obtain at the corresponding period of their education. 
We would not by any means advocate a return to a 
largely classical education as the best preliminary 
training for scientific and technica! workers, but it is 
painfully evident that the power of expressing them- 
selves clearly and well in their own tongue, to say 
nothing of other languages, is often lacking in those 
whose knowledge and skill is great and valuable. 
Insistence on a certain degree of literary training and 
ability on the part of candidates for scientific and 
technological degrees in our colleges and universities 
would rapidly lead to an improvement which would 
react on educational methods in our schools and 
throughout the technical and scientific professions. A 
considerable amount of technical “iargon’’ must 
unavoidably remain, nor need ifs use be regretted, 
even from the purely literary standpoint, but even 
technically specialised words can be used in a manner 
which is something better than a mere travesty of our 
language. It is true, of course, that if the fects and 
ideas which are dealt with in any piece of writing are 
sufficiently valuable, those interested will not hesitate 
to take the trouble to unravel even the most forbidding 
presentation, but the labour is often considerable, 
and much valuable matter undoubtedly remains 
buried beneath a clumsily erected pyramid of words. 
Much greater lucidity and ease of expression would 
serve to aid the advance of our technical and s¢ien- 
tific activities to a very appreciable extent, and the 
remedy for our present inefficiencies in this respect is 
easy once the need is recognised. 

Greater literary capacity in our engineers and 
technologists generally would, however, bring with it 
still other advantages. It would, for instance, serve 


to remove the stigma of comparative inarticulateness 


which is so often placed by the opponents of scientific 
education upon those who have specialised in scientific 
and technical directions. If it further made it possible 
for those whose work lies in other directions to under- 
stand and appreciate the work and the mental attitude 
of the scientific and technical worker, still greater good 
would result. Indeed, there is one aspect of this whole 
matter which is even now attaining serious import- 
ance. In any democratic community, it is of the 
utmost importance that any section or group should 
be capable of protecting its own interests and those 
interests of the conimunity which are entrusted to it, 
by presenting its own case~-when need arises—in a 
clear, convincing and forcible manner. The trend of 
political events suggests that in the future this power 
of holding one’s own will become of ever-increasing 
importance. Other groups of the community are 
becoming inereasingly articulate, not to say vocifer- 
ous, in support of their own claims or in ‘defence of 
their rights. It is eminently important that those who 
receive scientific and technical training should not be 
left unfitted to present the interests of their own group 
in the Press or on the platform. Yet at the present 
time, if we seek for examples of men of the scientific 
or technical professions who, when called upon, have 
been able to take a strong part in public affairs, we 
find very few. Many causes, no doubt, are at work 


here, but among them the lack of the power of forcible 
and convincing expression ‘is surely an important 
factor. 


Trades Union Ballots. 


On Tuesday a Standing Committee of the House of 
Commons, with Mr. Macmaster in the chair, con- 
sidered a Bill promoted by Mr. A. M. Samuel, by 
which it is sought to ensure that ballots taken by 
trades unions on questions connected with strikes 
shall be conducted with the same secrecy and the 
same care as, say, parliamentary ballots. It is well 
known that when trades unionists vote on motions 
brought forward by their unions they do so by the 
open ballot. That is to say the direction of 
every man’s vote is known to his fellows. Neither in 
principle nor practice can such a method be defended. 
It cannot be doubted that a great many members have 
not the courage to vote as they would were they not 
certain that they would be marked men, and the 
opinion is very generally held, and probably justly, 
that many a majority secured for a strike would have 
been lost had the secret ballot been in force. It is 
possibly for this reason that every clause of the Bill 
was opposed by Labour members at the Committee 
meeting on Tuesday. Mr. Griffiths moved the deletion 
of clause one on the ground that it was an unwarrant- 
able interference with the rights and privileges of 
trades unions, and that it implied that there had been 
improper practices in past ballots ; as a trades union 
leader he moved also the rejection of clause two, 
because he objected to outsiders interfering in his 
business. Mr. Dan Irving moved the deletion of 
clause three, because it was, he held, an amazing 
impertinence on the part of those responsible for the 
Bill to propose to interfere so drastically with trade 
unions. It is significant that in spite of these objec- 
tions not one of the clauses was rejected. We would 
direct especial attention to the reasons given by 
both Mr. Griffiths and Mr. Irving for their opposition. 
They regarded the Bill as unwarrantable interference 
with their affairs. Is not such an attitude really 
remarkable at a time when labour is doing its best 
to interfere in every way with the affairs of em- 
ployers ? It surely is quite reasonable to claim that 
employers have as much right to say how unions are 
to be managed as unions have to say how industries 
are to be conducted. The issue is one of the greatest 
importance to the country. The Bill provides both 
for the seeret ballot and for the regulation of ballots 
by a Committee composed of the President of the 
Board of Trade, the Minister of Labour, the Registrar 
of Friendly Societies, and four trades unions officials. 
The objection to it is the clearest indication that 
“ advanced” Labour leaders recognise the power 
they derive from the open ballot, and is one of the 
strongest arguments for the adoption of the Bill. 
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NEW BLAST PIPE FOR LOCOMOTIVES. 


INNUMERABLE forms of blast pipes or exhaust nozzles, 
fixed and adjustable, with square, twin—or duplex—and 
oval funnels for the exhaust and draught, have been 
invented. The latest American development is a long and 
narrow cap on the blast pipe, extending over the greater 
part of the smoke-box width. Above this capiis a long and 
narrow funnel, set crosswise of the smoke-box, its base 
flaring out inside the smoke-box and having within it a 
similarly tapering box or chamber direetly above the blast 
pipe. The exhaust passages from the cylinders lead to a 
large chamber below the blast pipe proper, so as to give 
practically a steady flow of steam to the funnel. The 
escape nozzle or opening is 38in: long and its sides are 
formed by vanes inclined inward and turning on counter- 
weighted shafts, which are adjusted for a given back 
pressure. The tapering chamber in the base of the funnel 
is 15in. wide at bottom and Sin. at top, 46in. and 38in. long 
at bottom and top, and 32in. deep. The base of the funnel 
‘inside the smoke-box is 25in. by 56in. at base, and while the 
steam passes up through the inner chamber the gases and 
smoke from the tubes pass up around the chamber, so that 
'the steam and gases do not mingle. until they are within the 
body of the funnel. This body is 9in. by 40in. and extends 
‘about 30in. above the smoke-box or 24in. above the top 
‘of the inner chamber. This invention is known as the 
Lewis draught. agearee and has been tried experimentally 
‘on a 100-ton goods engine with cylinders 24in. by 30in. 


CRUSHED COAL FUEL. 


While developments in the use of pulverised coal are 
progressing rapidly a new kind of fuel is being tried in the 
shape of coal crushed fine, but not pulverised. One particu- 
lar advantage claimed for this fuel is that, it does not require 
extraction of the moisture. A crusher of the roll type is 
used, with a magnetic separator to take out scrap iron, 
and the coal is reduced ready for the furnace in the one 
operation of passing it through the crusher. The crushed 
coal is elevated to a bin in front of the boiler, from which 
it flows by gravity to the feeder, which is of the rotary 
type, and delivers the coal to a current of air. By this air 
jet the coal is carried into the fire-pot’or chamber. In a 





test set at Purdue University on a 250 horse-power water- 





tube boiler the fire-pot is from 28in. to 36in. diameter, the 
coal being fed in around the periphery through four 3}in, 
pipes. Air at 5in. water pressure enters tangentially and 
causes a whirling motion, the suction of which draws in a 
secondary supply of air, ‘The température is about 
2800 deg. Fah. in the primary combustion chamber and 
over 2900 deg. in the secondary chamber. As the excess 
air is reduced to a minimum there is very little slagging, 
and no soot or slag occurs in the tubes. This system 
eliminates the additional cost of pulverising and drying, 
and is expected to give efficiencies as high as or higher 
than those obtained with pulverised coal. It is as yot 
purely experimental. 


TESTS OF FIRE-BOX GRATES. 


Two different. kinds of grates were given service trials 
recently on the Atchison, Topeka and Santa Fé Railway 
to determine their relative economy and efficiency. Tho 
standard grate for the kind of coal used consists of trans. 
verse bars having fingers on each side, the fingers of 
adjacent bars being staggered so as to interlock and havin, 
a clearance of gin. By rocking the bars the fingers break 
up the bed of the fire and. allow the cinders and ashes tv 
pass through the grate. The experimental grate had trans- 
verse table bars with a flat top surface ] bin. wide, having 
slots jin. wide and 6}in. long running transversely to the 
fire-box. The ribs between these slots are 2in. deep at the 
sides of the bar and 3}in. at the middle. In rocking the 
grates the bed of fire is broken up by ridges the full widt), 
of the fire-box instead of by fingers. The conelusion 
arrived at was that the amount of coal falling through the 
grate was very small with the fingers while the table grates 
let practically no coal escape. The fingers are rather liable 
to be burned off, leaving space for loss of coal. The effec- 
tive air opening is more efficient with the finger grate, whic! 
tends to better combustion, except that with a thin fire an 
excess of air may be admitted. 6 saving of coal is ver) 
small, and under some conditions the finger grate will 
show an advantage, while under. other conditions the 
advantage will be with the table grates. 


CONCRETE RECTANGULAR ENGINE-HOUSE. 


Rectangular engine-houses are used only to a limited 
extent on American railways, but a recent example is a 
building 200ft. by 326ft. with eight lines of rails, each 
long enough for three large Mallet engines, the repair pits 
being 90ft. long. Itis on a mountain division of the Denve: 
and Rio Grand Railroad, and was adopted on account of 
the limited area available and the much greater space 
occupied by the usual type of circular or segmental engine 
house—or round-house—for engines of such great length. 
Although the building is of concrete, it is composed of 
separate pre-cast parts or members which are erected in 
the same way as steel or timber. The columns are separate 
parts, with brackets atthe topand 7ft. below the top tocarry 
the concrete girders,.so that the roof has alternate high 
and low bays, with glass in the faces of the former. No 
turntable is used. The parallel tracks extend beyond the 
building to connect with diagonal tracks or, ladders, and 
these ladders unite to form a Y on which the engines can 
be turned. Along one side of the building is a machine 
shop. Heated air is discharged through conduits with 
discharge branches opening into the engine pits. To take 
out wheels and axles the engine is ‘raised by power- 
operated lifting jacks, and a small truck in a deep cross pit 
brings a pneumatic jack under the axle. The axle is lowered 
into the pit and carried by the truck to the machine shop. 
Overhead mains for steam, water, and compressed air are 
carried by brackets on the columns and have vertical drop 
branches to the repair pits. 


AMERICAN SLIPWAY FOR 5000-TON SHIPS. 


In order to increase facilities for docking ships during 
the war, when speed was. @ prime. consideration, the 
American Shipping Board built a number of marine rail- 
ways or slipways, as the time required for dry dock con- 
struction was prohibitive. The largest of these were for 
vessels of 5000 tons deadweight, and one of this capacity 
has been built at Astoria, - Rows of foundation 
piles carry four longitudinals built up of heavy timbers and 
capped with flat steel plates. is structure with its 
cross bracing forms the “ railway,” with an inclination of 
1 in 20 and a gauge of 6ft for the inner and 42ft. for the 
outer rails. Upon it travels a cradle with a solid deck 

ing keel blocks and bilge blocks, and having open 
sides with a top platform or gangway for mooring. Under 
the deck are four longitudinals or sills corresponding to 
those of the railway and resting on 4in grooved cast iron 
rollers. The railway is 900ft. long and the cradle 580it. 
long and 75ft. wide An electric winding engine of 
300 horse-power is geared to sprocket wheels whose teeth 
engage the links of heavy hauling chains. _These chains are 
attached to the cradle through a set of equalising sheaves 
which distribute the pull. A similar set of smaller chains 
leads from the eradle to sheaves at the foot of the railway 
and back to the winding engine. These latter chains pull 
the cradle into the water so that a vessel can be floated 
irito it, and the ship and cradle are then hauled out of the 
water into the shipyard, Other marine railways of the 
same size are under construction. 





——— 
a 





Tue control of non-railway-owned canals expires on 
August 3lst next, and the Cabinet has decided that the 
subsidy which has been paid to the canals during the period 
of control shall eease. An offer has been made by the 
Minister. of Transport. to take possession forthwith of the 
canal undertaki under the Transport Act, for the pur- 
pose of enabling him +o set inmotion) the machinery pro- 
vided by the Act for increasing tolls and charges. This is 
the only means, short of special legislation for each canal, 
whereby it is possible to increase the statutory tolls and 
charges. The Government is desirous of maintaining the 
canal undertalings as effective transport agencies, and it 
has been statsd that favourable consideration would 
be given to applications for advances to enable working 
expenses to be met until the statutory authority to increase 
rates has been given, which, it is hoped, can be done before 
the end of September next. via 
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| would appear to be a great advantage, both from a 
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Electric Goods Locomotives for the | 
Swiss Federal Railways. 
At the present time, 


is being widely advocated as the panacea for many of 
the existing evils of our transport system and a 





when railway electrification | 


| access for inspection and repairs. 
‘are connected by a strong short coupling, which has 


technical point of view, and in regard to the erection 
land maintenance of the electrical and mechanical 
equipment. The low protecting covering over the 
electrical apparatus is easily taken down, thus facili- 
tating the removal of the motors and giving easy 
The bogie frames 


means of gearing on each side, having a ratio of 
4.03 to 1. The drive is transmitted from the crank 
pins at: each end of the slow-speed shaft to the driving 
wheels by means of connecting-rods coupled to the 
crank of a jack shaft. The first driving wheels are 
driven from slide bearings on the connecting-rods, 
while the other two pairs of driving wheels are con- 
nected thereto by means of coupling rods. The 











Figs. 1 AND 2—DRIVING 


committee appointed by the Government is consider- 
ing, amongst other kindred problems, the merits of 
the rival systems—the high-voltage direct-current 
system and the. alternating-current system—the 
following partieulars of developments on*the single- 
phase system of the Swiss Federal Railways should 
prove of considerable interest. In March, 1918, the 
general management of the Swiss Federal Railways 
ordered from the Ateliers. de Constrtiction Oerlikon, 
together with the Swiss Locomotive Works, Winter- 
thur, ten of the first electric locomotives of the 
2-6-6-2 type for goods service on the Gétthard line. 
Further orders for twenty-three similar locomotives | 
followed in the spring and autumn of 1919 and the | 
spring of 1920. In the meantime, the delivery of the | 
first order of ten locomotives has already commenced. | 
For the goods service on the Lucerne—Chiasso section 

-formerly the Gotthard Railway—the locomotives 
ordered are required to haul a train of 860 tons | 
between Coldau-Chiasso, making two journeys in 
twenty-eight hours, with a stop at each terminus of | 
15 min. On inclines above 1 in 100 the trains are | 
assisted by a banking locomotive. On the section 
Chiasso—Bellinzona, the train weight for one locomo- 
tive is reduced to 625 tons,+ During the whole time | 
of the: above-mentioned service, the temperature of | 
the main electrical equipment must not exceed that 
given bythe Standard American Rule’. Onan incline 
of 1 in 38 @ train weight of 430 tons has to be hauled 
at a speed Of 22 miles per hour, and 300,tons at, 31 
miles per hour, this latter weight must also be hauled 
at a speed Of 4Qamiles per hour on an inclingef 1 in 100. 
Further, the locomotives Maust give on- an incline. of 
1 in 38 for 1§amin, an output imereased by 20 per cent., 
i.e, either by inéreasing the specds'or-loads or by a 
combination of both. 

The starting effort Sithmatieit is thatthe locomotive 
must be able to start_a train on a 1m 88 gradient, 
with a weight of 430 or 300 tons, and &eeelerate. in 
4 min. to a speed of 22 or 31 miles per hour réspec? 
tively. The maximum speed of 40 miles’ per hour, of 
which these, loeomotives are capable when hauling a 
300-ton load up a gradient of 1 in 100, enables them 
to be used for passenger and express trains on the 
mountain section of the railways: Some further 
particulars regarding the track, overhead line and the 
locomotives. are given in this week's Supplement,. 
showing the general of the locomo-} 
tives, which. we will now ae bg describe in 


detail. 





MreHaANICAL PART. 


As already indicated by the type, the locomotive 
is composed of two bogies, with three coupled driving 
axles and one trailer axle. To allow of easy running 
round curves, the centre driving axle of each bogie 
has lin. side play, and the trailer axles. which are 
carried or Bissel frames and have a lateral play of 
3hin. each, are normally maintained in the central 
position by means of leaf springs. The spri of 
the bogie frames on the axles is of the usual construc- 
tion. For the purpose of equalising the pressures on 
the axles, the supporting springs of the first axle are 
connected by means of equalising bars with the 
trailer axle on one side and to the second driving axle 
on the other. The two bogie frames are identical 
and interchangeable in their construction, which 




















MOTORS IN 
a leaf spring inserted. This coupling transmits the 
tractive efforts from one frame to the other. The 
four motors are firmly fixed in pairs to the frames | 








POSITION AND REMOVED 


a 
connecting-rod may be considered.te tepresent an 


inverted driving triangle with the’slide bearing as its 
apex, but power is only transmitted by the motors 


FIG. 3—INTERIOR OF DRIVER'S CAB 


between the first and second driving -axles...The , 
power is transmitted from each pair of motors to a | 
common slow-speed shaft carried in the frame by | 


to one instead.of two corners of the base. To allow 
| for the necessary elasticity in the drive, the jack shaft 
| is suspended from the frame by means of spring and 





116 THE ENGINEER Jury 30, 1920 
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link motion, which permits a definite horizontal 
movement. All driving wheels are fitted with two 
brake blocks, which are operated either by means 
of the usual hand brake or by double-acting Westing- 
house air brakes. Each bogie is fitted with a 15in. 
prake cylinder. With the air brake, a maximum of 
g0 per cent. of the total adhesive weight of the loco- 
motive is possible, and with the hand brake, which 
only affects one bogie, 90 per cent. of the adhesive 
weight of that bogie is obtained. Four sanding boxes 
are fitted to each bogie. 

Four views of the locomotive, in one of which it is 
compared with other locomotives in service, are Shown 
on page 112. The locomotive body is in three parts 
the two end parts being fitted to the bogies, which 
support also either end of the middle portion. 
The electrical apparatus: fixed in thé end portions 
of the locomotive has only a low sheet iron covering 
fitted, the centre portion being left free to take the 
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to smoke and soot, &c., during the operation of the 
line by steam and electric locomotives, the medium 
pressure of 7500 volts is at present used, and taking 
into consideration the connection of the motors, the 
primary windings are divided into four groups, two 
of which are always in parallel. The change over from 
one pressure to the other is made by changing the 
connections from the coils, which are brought outside 
the transformer for this purpose. Two independent: 
secondary windings are provided, one for the motor 
cireuits and ‘the other for train-heating purposes. 
The secondary winding for the motors contains two 
separate, sections, each with twenty-one’ tappings 
brought out through the transformer case. on’ the 
respective sides, twelve of these tappings being. con- 
nected to the step switches. The two.sections are 
normally in series and wound for a maximum pres- 
sure of 587 volts, the complete winding heing earthed 
at the connection between the two parts. The heating 
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FIGS. 8 AND 9—DIAGRAMS OF RUNNING AND BRAKING CONNECTIONS 


short locomotive body which chiefly contams the 
transformer, drivers’ stands, &c. It is claimed that 
this method of contruction has advantages compared 
with others in that the short body can be of very 
rigid and heavy construction, and, owing to its short 
length, all tendency to spring is eliminated. To 
prevent the ingress of snow and rain, the centre 
portion overlaps the two end coverings; this also 
gives the locomotive a pleasing and continuous 
appearance. The driver has a free and uninterrupted 
view of the track in spite of the end sections of the 
locomotive, and has a certain sense of personal safety, 
owing to their being in front of him. . The short body 
rests on each bogie on a pivot, and additional spring 
supports on each side of the pivot. One pivot is a 
fixture on the connecting girder between the bogies, 
the other has a certain amount of end play, so that no 
tractive strains are transmitted to the body. The 
end covers are provided with the necessary inspection 
doors at the top and sides. The air required for 
cooling the motors is drawn in by fans through pneu- 
matically regulated louvres in the end covers, and 
to prevent ingress of brake dust, sliding covers are 
fitted underneath. A ladder, pneumatically inter- 
locked with the current collectors, permits of access 
to the roof and the collectors... In each driver’s cab 
—Fig. 3—are fitted the air pressure gauges and 
Hasler speedometers and all the necessary controls 
for the locomotive. 


ExLecrricAn Part: 


In general, the .arrangement of the. electrical 
apparatus is similar.to that of the express passenger 
locomotives of the 2-4-4-2 type already supplied 
to the Swiss Federal Railways. Inthe centre of the 
locomotive is the oil-cooled step. transformer, and 
arranged around this transformer are the main switch. 
a small converter and two.step switehes. for speed 
regulation.; The four motors, as already, mentioned, 
are mounted in pairs on each bogie underneath; the 
end covers. The inspection of the. motors. is. possible 
while running, through suitable openings inside the 
locomotive... On each _pair_of motors are mounted— 
as — in Figs. 1 and 2—the reversers and the 
cooling fan.; in front of them, but in a separate com- 
Sitkhint: ate mounted thy avitchidg! Choking "acl, 
two resistances for the,auxiliary poles of the motors, 
one brake choking coil and one air compressor. 

The step transformer—shown ‘in Figs. 4 and’5 on 
page 116—is of the vertical coré oil-cooled typé, cor.- 
structed for outdoor operation, and’is placed in’ a 
draught tube. or chimney, open at the top.to the air, 
its cover forming part of, the locomotive. roof. i 
construction.is advocated as more advantageous.than 
that of the usual typeof locomotive transformers, in 
that the heat is conducted: direct-to the atmosphere 
outside the locomotive cab, thus not ‘affecting! the 
interior, To remove the transformer, it is unnecessary 
to dismount any’ of the apparatus, and it can be’ re- 
moved when the pantograph collector is: in, the 
highest position... The cooling. of, the oil. tank, is 
assisted by two..ventilating fans, whieh forge air in 
atthe bottom of the transformor chimhey. : ‘By using 
an oil-cooléd transformer; the ingress of! brake dust, 
&c., is eliminated, ‘The transformer is constructed for 
@ primary pressure of 15,000 ‘or 7500 Volts’ anda 
frequency of supply of 16% cycles per second. Varia- 
tions of pressure of from 5 per cent. above to 16 pe 
cent. helow normal, are compensated, for by auitebie 
arranged pressure tappings, 30 that the normal output 
on the low-pressure side .is maintained... Owing to 
the danger of flashing over of ‘the line insulators due 











winding is arranged for a maximum pressure of 1180 
volts, and is provided with two tappings for 1900 
volts and 800 volts respectively, so that the heating 
of the coaches can be easily regulated_on the locomo- 
tive. The tappings are connected with a heating 
switch provided with an off position. This switch 
feeds through a current transformer for the ammeter 
and current relay to a single-pole oil switch. The 
change-over switch is interlocked with the oil switch, 
so that it can only be operated when there is no pres- 
sure and the oil switch is open. The oibswiteh feeds 


the only precautionary measures being the inter- 
locking of the main oil switch tank te prevent it 
being lowered while under pressure. This is aceom- 
plished by imterconnecting the tank-lowering mechan- 
ism with the air valve controlling the pantograph 
collectors, so that the tank can only be lowered when 
there is no air pressure and the earth switch is closed. 
The switch is shown in Fig. 6 on page 116, wich the 
tank lowered. In the circuit. from the pantograph 
collectors are two knife switches. They are operated 
from inside the locomotive and are for the purpose of 
isolating a damaged pantograph. collector from the 
high-tension, circuit.. The whole roof installation is 
subjected to a pressure test of four times the normal, 
i.e., 60,000 volts, applied ten times for a duration of 





30sec. with 5min. intervals, and with all normally 
earthed connections in place. The transformers are 
| protected against sudden surges that would arise 
| when. switching on the.full line pressure, by means 
| of a damping resistance, which is first put in circuit 
| and then cut out step by step. This switch can be 
| Operated from either driver’s stand, being closed 
| electro-pneumatieally and opened electrically or by 
a hand-operated emergency release. The automatic 
release is effected indirectly -by two overload relays 
in the motor circuit and one in the transformer circuit, 
also by a no-volt relay connected with the low-pressure 
side of the transformer. Furthermore, the switch 
can also he opened by a key. The switch is so con- 
structed that it cannot be held closed on an overload 
or short circuit, even if the operating cylinder is 
still under pressure, or if the above-mentioned key 
is in the wrong position. The only protection on the 
locomotive against over-pressures for the electricai 
apparatus is an induction coil mounted on the cover 
of the transformer. Previous experience, it is stated, 
has shown that it is unnecessary to provide any 
elahorate or complicated protection devices on the 
locomotives, and that it is much better to equip 
the various sections of the overhead line with the 
necessary apparatus for protection against over- 
pressures. 


The pantograph collectors, either of which can take 
the full-load current at a pressure of 7500 vclts, are 
operated by air pressure in order to ensure smooth 
and reliable working at all temperatures. The 
pressure of the collector bow against the overhead 
wire remains practically constant at any,height of 
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FIG. 10—STEP SWITCH WITH CONTACT LEVERS FOR HAND OPERATION 


the heater circuits on the coaches, or, when steam- 
heated trains are being hauled, a special electrically 
heated steam boiler. The heater circttits are earthed 
to the rails at their respective coaches, while the 
windings for these circuits have a capacity of 400 
kilowatts at 100 volts and a maximum of 480 kilowatts 
at 1180 volts, the latter for the preliminary heating 
of the train before service when the transformers are 
not: otherwise loaded. 

The main oil switch is so. constructed that the cover 
forms part: of the; .roof, and the earthing switch, 
usually outside the oil switch, is, on these locomotives, 
inside ‘the oil switch, case.., There! are therefore no 
cables or terminals inside. the, locomotives under line 
pressure. In contradistinction,to, other methods of 


leonstruction, | there.ara’) no; high+tension chambers 
‘on: these locomotives,and the possibility of touching 
high-tension apparatus, &c., is therefore, removed, 


the wire; above the rail level between 15ft. Sin. and 
23ft... Both collectors can be operated from either 
driver's stand by méans of air valves. For raising 
the collectors when there is insufficient pressure in 
the. reservoirs, a hand-operated air pump connected 
with the pipes leading, to, the collector mechanism is 
provided, by means of which one collector can be 
raised, in 30 sec.. The novel design of the collector 
bow .is_ worthy of special attention, By means of 
suitable supports, the centre about which the bow 
turns is. brought a certain distance below the highest 
joint_of,.the, pantograph frame. By this means it 
is claimed that the effects of small irregularities in 
the height of the overhead line are greatly minimised, 
as the angle between, the collector bow and line is 
larger than with the old form of construction, 
thereby giving a greater springing effect. 

The motors, which are of the standard construction 
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of the Oerlikon Company. are semi-enclosed and of 
the compensated series type, with distributed field 
windings. There are no _ resistance connections 
between the commutator segments and the rotor 
winding which permits the connecting lugs between the 
two to be liberally dimensioned to prevent heating 
effects. The twelve sets of brushes have five carbons 
each, 40 mm. wide and 9mm. thick. The brush holders 
are mounted on a cast steel ring, which can be revolved 
for the purpose of easy brush inspection and adjust- 
ment. The spring pressure on the brushes remains 
practically constant during the life of the brush, 
which amounts to about 60 per cent. of the total 
length. The stator slots are closed and the rotor 
slots semi-closed and skewed the distance of one 
slot width for the purpose of damping harmonic 
oscillations in the current and pressure waves: The 
motors have twelve poles, and with artificial cooling 
are capable of the followimy outputs at the wheel 
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for rtmmning, two for braking and a zero position. 
The reversing switches are operated by compressed 
air apparatus, but they can also be operated by hand 
in ease of emergency, the zero position being obtain- 
| able by hand only. 


REGENERATIVE BRAKING. 


Electrie braking has advantages over mechanical 
braking in'that it practically eliminates brake block 
and tire wear and? metallic dust from the brake 
shoes. These advantages increase with the weight 
hauled, and it has ever been the aim to brake the 
whole train weight on a down gradient by means of 
the locomotive which has hauled the train up the 
previous incline. In comparing the various current 
| Systems—-direct current, three and_ single-phase—-~ 
| for electric railway ‘operation, it has been previously 
| considered that single-phase current was unsuitable 
‘for electric braking, but during the last few years 
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11—REGENERATIVE BRAKING 


rims :—550 horse-power at 400 volts for the 14 hour | the Oerlikon Company has developed a system which 


rating ; 425 horse-power at. 380 volts continuously, | it is claimed removes this limitation. 
The | ment is indicated in an elementary manner in Fig. 11. 


the speed being 560 revolutions per minute. 


The arrange- 


characteristic curves for One“mptor working on a/| It will be seen that the armature of the motor is 
frequency of supply of 14.3 eyeles per second are | connected in series with a choking coil C across the 


given in Fig. 12. The eurves H.P. 200 and S 200 
relate to the horse-power output of the motor and 


| The series field 


adjustable yoltage,.taping E, of the transformer T. 
mdings are connected to another 


speed at the wheel rim in kilometres per hour for a | suitably chosen tapmg E, on the same transformer. 
pressure of 200 volts. Similar curves are given for | With these arrangements of the connections and a 


other voltages. The curves marked E, P and cos » 


suitably dimensioned reactance, the machine when 
roe acting as a generator op- 
poses to rotation an approxi- 
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relate to efficiency traetion effort in kilogrammes at 
the wheel rim and power factor.” The chain dotted 
lines A, B and C indicate the continuous, short and 
maximum current ratings of the motor. The speed 
control of the locomotives is performed by regulating 
the motor current through step switches in the usual 
manner—as indicated for one pair of motors in Fig. 8. 
On these locomotives there are two mechanically 
different types of step switches, one for hand opera- 
tion and one for electric motor control. The switch 
ing sequence for the main circuits is the same for 
both types. One is of the drum type—see Fig. 7 
on page 116—as used for the Létschberg locomotive, 
with the difference that the two drums are above one 
another, so that the servo motor only runs during 
switching operations, not continuously. The other 
type of switch—-which is shown in Fig. 10—consists 
of a contact lever system operated by means ofa 
cam shaft, with specially formed press contacts and 
a central blow-out arrangement. This type of step 
switch is designed for hand operation for the purpdse 
of eliminating the large physical effort usually required 
by the personnel when operating the previously 





known types. As previously stated, the reverser is 
arranged on the top of each motor, with two positions 
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of the voltages E, and E,. Then we have— 

F = const. I, = const. E, 
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- 
of the choking coil C. 
sing = A 
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Namely, with a given excitation and terminal 
pressure the torque is constant and the output 
E, 1, cos 9 or E,1, sin ¢ is proportional to the speed. 
The ‘torque varies proportionally to the terminal 
pressure'E,, anid in inverse proportion to the re- 
actance X. ‘The theoretical curves in Fig: 11 have 
been’ drawn ‘for three! different) values of Ey: in the 
ratio of 1 to 0.6'to 0.3.) ‘The excitation is adjusted 
80‘ that the generator gives: 100 per cent. voltage at 
100 per cétrt. speed. 


As a motor, the machine does not possess series motor 
characteristics and operates at a lower power factor 
than the ordinary series motor, so that there is 
no special advantage in using the machine in this 
manner. The conversion of the: machine operating 
for regenerative braking into the ordinary series 
motor for-riving the locomotive is effected by short 
circuiting the choking coil and connecting the field 
windings in series with the armature. The switching 
operation for one pair of motors is illustrated in 
Fig. 9. It will be seen that the additional equip- 
ment provided for regenerative braking consists of 
a choking coil with the addition of another small 
choking coil in parallel with the interpole windings 
of the motor for improving the commutation. 

The handling of the brake is straightforward, since 
the braking effect is regulated by the same controller 
and step switch as used for motor control opera- 
tion. The change over from running to braking 
is made by means of the reverser, which is designed 
to include this operation. A service application of 
the brake is as follows :—When running on to a down 
gradient the step switches are brought to the zero or 
off position; the reversers are then moved to the 
“brake forward’ position, and braking is then 
commenced by operating the main controller hand 
wheel in the driver’s stand. On the first steps the 
braking effort is relatively small, and is graduall) 
increased by turning the controller wheel, whereby 
the braking current is increased. Any desired speed 
can be obtained, as the control is similar to the contro! 
of the motors, the same number of steps being avail- 
able for braking as for running, and braking effects 
can be obtained right up to “stop.” The brake 
choking coil prevents the current in the motors becom- 
ing excessive, right up to the “stop” position. It is 
claimed that the braking can also be commenced at 
the highest speed without excessive sparking of the 
motors or causing any current surges. Furthermore, 
the braking is unaffected by pressure or periodicit, 
variations in the overhead line. The full braking 
effort can be immediately cut out by means of the 
main oi! switch in the event of the current collector 
breaking or leaving the overhead line without any 
injurious effects resulting from the mishap. When 
the down-gradient section is passed upon which 
electric braking has been used, or if the train has been 
brought to a standstill, the step switches are returned 
to the zero position by means of the controller, and 
the reversers operated by bringing the reversing lever 
to the “ forward running” position, when the motor 
connections are again made for starting. It may be 
mentioned that the interlocking of the various parts 
of the electrical equipment, as used when running 
for safety purposes are also in operation when braking, 
so that mistakes by the driver are prevented. As 
already indicated, a characteristic of the braking 
system is that the braking effort is entirely inde- 
pendent of the speed, and depends only upon the 
pressure ; thereby inconsistencies of braking are 
eliminated. Any desired speed can be obtained with 
a given train weight by regulating the braking effort. 
The Oerlikon Company claims that the method allows 
the safest possible braking electrically, and states 
that the operation has heen proved by repeated trials 
made with the Létschberg locomotives in service 
fitted with this system. The efficiency of the regenera- 
tive braking under normal service conditions is given 
as approximately 75 per cent.; the power factor of 
the regenerated energy is between 0.6 to 0.7, ignor- 
ing the power used for auxiliary apparatus—com- 
pressors, fans, &c. If these are considered, the power 
factor is about 10 per cent: lower. Against the many 
advantages there appears to be one small disadvantage 
in the slight increase of the weight of the locomotive, 
due to the brake choking coil. This, however, only 
amounts to about 3 to 4 per cent. of the total weight 
of the locomotive, or 7 to 9 per eent. of the weight 
of the electrical equipment. 





The Ealing and Shepherd’s Bush 
Railway. 


On Tuesday next, August. 3rd, there will be opened a new 
railway, just over four miles in length, for which parlia- 
mentary powers were obtained fifteen years ago, and which 
will afford considerable relief to the London traffic problem, 
as it will affect communication between the City and the 
West End on the one side and Ealing and places west 
thereof on the Great Western Railway on the other. 
The mew: line will, moreover, 'afford a new north-south 
access in the Outer London area. 

The road in question is the Great Western Company's 
Ealing and Shepherd’s. Bush Extension, which was 
sanctioned by the Great Western Company’s Act of 1905. 
As originally proposed, the line was to begin from the 
north side of the company’s Ealing Broddway Station 
and to’terminate in Uxbridge-road, near the then terminus 
at Shepherd's Bush of the Central London Railway, with 
@ connetting line; 68 chains in length, to join the West 
London’ Railway—-jointly owned. by the Great Western 
and London and North-Western ;Gompanies——at, a point 
north of Uxbridge-road,, Station. This new connection 
will be valuable in. view of the. new goods yard of the 
Great, Western. Company in South Lambeth, and it may 
here be mentioned that for some time now trains have 
besn ‘running over the ‘tiew lind*in order to give com- 
muriieation to'and from the south side of the Thames. 

In ‘the o.iginal ‘proposals no physical connection at 





Shepherd's Bush with! the Central London was provided. 
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There was to be a difference of 30ft. in the levels of the 
two termini, and exchange was to be made by means of 
lifts and a subway 450ft. in length. In 1907, however, in 
anticipation of the Franco-British Exhibition, the Central 
London Company obtained powers to extend its railway 
to Wood-lane, and this extension was opened in 1908. 
In 1911 that company sought powers to extend the line 
still further, so that it might join the Great Western 
Company’s proposed Ealing and Shepherd’s Bush Rail- 
way, and it undertook to run 135 trains daily between the 
City and Ealing. In 1911 these powers of the Central 
London Company were transferred to the Great Western 
Company, and the time for completion—extended in 
1909 to 1913—-was extended to 1915. Since then it has 
been further extended, from time to time, under the 
Special Acts (Extension of Time) Act, 1915. 

The purpose of the Ealing and Shepherd’s Bush Railway 
may be best appreciated by the following extract from 
Sir Herbert Jekyll’s first report, dated September, 1908, 
on London traffic. Speaking of this line and the London 
and North-Western Company’s Euston and Watford, 
he said: “ The last two will both serve a double purpose, 
namely, the development of rapidly growing districts and 
the relief of terminal sections from congestion. The 
intention to construct these two lines is a practical recog- 
nition of an important principle. The Royal Commission 
fon London Traffic] observed ‘whether the same tracks 
can be used within the central area for trains serving both 
classes of traffic, or to what extent they can be so used, 
are questions of practical railway working, but it is obvious 
that the use of a line for one of these kinds of traffic may 
destroy or impair its utility for the other.’ And again : 
‘Railways, intended for urban traffic, have been used 
and partly designed for suburban traffic, to an extent and 
under conditions which have adversely affected their 
utility for both purposes.’ These remarks, though primarily 
directed to the expediency of separating urban from sub- 
urban traffic, are equally applicable to the separation of 
suburban from long-distance traffic. Suburban traffic 
tends to grow until the final section of the approach to a 
terminus becomés crowded up to the limit of its capacity. 
The cost of{widening in London has become so heavy as 
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THE NEW EALING AND SHEPHERD’S BUSH LINE 


to be practically prohibitive, while the increased capacity 
afforded by widening is attended by a positive disadvan- 
tage, inasmuch as it adds to congestion at the terminus 
itself. The alternative lies in diverting suburban passen- 
gers from the terminus, by providing a separate road for 
their use, setting the main line and the terminus station 
free for the long distance traffic. This is the solution 
which the two companies propose to adopt. In the case 
of the Great Western, the new line will carry Ealing 
p agers, and p gers who change from main. line 
trains at Ealing, to Shepherd’s Bush, from which point 
they can proceed to any station on the Central London or 
West London: Railways, or by means of interchange 
stations to any other part of London. Paddington Station 
will at the same time be relieved of all passengers who elect 
to use the alternative line.” 

The Central London lines have been extended from 
Wood-lane Station into the open, and they join the lines 
of the West London connection at Wood-lane Junction 
signal box, about | mile distant. The lay-out of the lines 
between these points is peculiar owing to right-hand 
running being the practice on the Central London. Thus, 
standing near Wood-lane Bridge and looking towards 
Wood-lane Station, the two outer lines are up lines and 
the two inner are down lines. Reading from the left, they 
come in the following order :—(1) Up to West London ; 
(2) down from West London ; (3) down from Wood-lane ; 
(4) up to Wood-lane. The up to Wood-lane leaves the 
up to West London at Wood-lane Junction box, and falls 
1 in 54, and-then passes under the down line. At this 
crossing point there is only one down line, as the junction 
of the two down lines is on the Wood-lane Station side of 
the underbridge. The points of this junction are a good 
half-mile from, the signal box. They are hand-worked, 
but protected by home signals. The connection to the 
West London Railway is not equipped for electrical 
operation. iv 

Where the railway e¢rosses Erconwald-street, a new 
station, East.Acton, has been provided—see map. It has 
timber platforms, 300ft. long, with a shelter on each, and a 
booking office on the road level.' This is the only inteér- 
mediate station at present on the new line, but two others, 
North Acton and West Acton, are proposed. 

Half a mile north of East Acton Station the new rail- 
way passes under the Great Western main line to Swindon, 
and then runs parallel with the High Wycombe main line. 
Near Willesden-lane overbridge, a junction is laid in 
between the latter line and the new railway. The line 
then bears to the south, and from a point half a mile from 
the terminus runs parallel with the main litt to Swindon. 
A junction with the “ relief lines’ is here laid in, and it is 
by it, and by the above-mentioned junction near Willesden- 
lane, that steam trains are given an alternative route to 
the West London: Railway and the south of the Thames. 
As, the West London connection has been passed as & 
pessenger line, its use need not be confined to goods traffic. 

Between the Great Western and Metropolitan District 
stations at Haling Broadway, a new island platform has 
been provided for the use of the new train service... Trains 
ean arrive at and depart from either platform.» An 





emergency siding connection between the new line and the 
District Railway has been laid in. : 

There are only two new signal-boxes between Ealing 
and Wood-lane. One, Wood-lane Junction, is situated 
at the junction of the West London connecting line, and 
the other, North Acton, is at the junction with the High 
Wycombe line.. Both boxes were erected by the Great 
Western Company; the points are moved mechanically, 
but the signals are electrically operated and semi-auto- 
matic in character—+.¢., controlled and restored by track 
circuits. A crossover road and the necessary signals at 
Wood-lane Station have been connected to the electro- 
pneumatic signal-box in the Central London Station. 
The crossover junction at Ealing leading to and from the 
Great Western relief lines at Ealing has been coupled to 
the Great Western box in that station. All the connec- 
tions leading to the new platform and the signals there are 
actuated from a new electro-pneumatic locking frame in 
the District Company's box at Ealing ; the existing electro- 
mechanical locking frame in the latter box remains in use 
for the points and signals on the District Railway. This 
box controls the crossover junction already referred to, 
so that it cannot be used except with the joint action of 
the Great Western and District signalmen. 

Between the signal-boxes the running lines are pro- 
tected by automatic signalling, whilst, as already said, 
those signals connected to signal-boxes are semi-automatic. 
The signals are of the three-position upper-quadrant type, 
and are provided with means for stopping a train auto- 
matically should a signal be passed at “ danger.’’ The 
track circuits are alternating current, with, as the running 
rails — used for the return propulsion current, impedance 
bonds. 

For use in foggy weather repeater signals have been 
provided, which are placed at about the level of the 
motorman’s eyes. They are miniature “light signals,” 
and fixed some little distance in the rear of the signals they 
repeat—a practice introduced into this country by the 
Metropolitan Railway Company. 

The mechanical signalling has been carried out by the 
Great Western signal department, whose officers were 
also responsible for the automatic signalling arrangements 
installed by the MeKenzie, Holland and Westinghouse 
Power Signal Company. 

The new railway, as will have been gathered, will be 
electrically operated. Power is supplied from Park Royal 
through the Old Oak Common sub-station to a centre 
conductor rail, the running rails being used for the return. 
The rolling stock will be provided by the Central London 
Railway, and will run through between Liverpool-street 
and Ealing. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Steel Makers in Conclave. 


THE position in the steel trade continues‘ so 
unsatisfactory concerning the wide range of prices now 
existing that certainly as regards small finished steel 
bars it is understood locally that makers are taking 
definite steps to arrive at a common price. An official 
declaration evidencing the carrying out of such a policy is 
expected within the next'few days: The reduction is not 
anticipated to be large, but it will be enough to emphasise 
the general downward trend in all steel prices. Rather 
more buying has taken place in the semi-finished steel 
department. For nearly a month the re-rollers of’ the 
district, who use billets as their raw material for the 
production of steel bars, hoops, strip, &e., refrained from 
buying, and this had the effect of lowering prices. Con- 
sumers generally still refuse to buy any more than they 
are compelled to. ‘The success which they have already 
met with in their attempt to wear down the high prices 
has stiftened their former attitude. Fairly good contracts 
for billets have been arranged at £24 per ton, and in some 
circles a lower price than this is talked of. Rolled steel is 
quoted on the open market as follows :—Hoops, £36 10s._; 
angles, £23; tees, £24; joists, £23; ship, bridge, and 
tank plates, jin. and wpwards, £24 5s. ; boiler plates, 
£27 10s., at makers’ works. Steel bedstead angles have 
been reduced trom £33 to £31. 


What of American Steel? 


It was made known on ’Change in Birmingham 
that selling agents from America are now in this country, 
and are seeking to cultivate increased business in this 
district. for the sale of semi-raw steel material. The 
American prices are even now, however, not very attractive. 
The further relapse of the rate of exchange is against 
business. In addition, ‘a distinct obstacle in to-day’s 
stringent condition of finance is the practice of demanding 
payment on the arrival of cargo at Liverpool. Midland 
steelmasters encouraged buyers to-day to suspend Ameri- 
can purchases with promises of early increased home 
supplies. They stated that there was a rapidly increasing 
production of semi-finished material at home, and that 
at quite an early date they hoped to be able to satisfy all 
demands at new prices sufficiently attractive and shortly 
to be arranged. 


Imports of American Pig Iron. 


More. coke has been made awailable for the 
Midland. blast-furnaces lately, and with ore coming to 
hand freely the prospect of a larger, production of pig 
iron seems to be opening up. The. financing of business 
is such a costly matter now, however, that enterprise is 


pretty complete control of the situation, while supplies 


small output. They are to-day, it is to be feared, nervous 
about embarking capital in the re-starting of idle furnaces 
unless they have good assurance of a sound return. 
Again; the inferior quality of both the present-day coke 





and: ironstone, with labour and other interruptions, 


stemmed where it is at all speculative. Smelters have. 


are short. They are able to do very well on.a-relatively | 





prevents the furnaces at date from turning out a normal 
quantity of foundry iron in particular. In these cireum- 
stances increased importance attaches to the international 
raw iron situation. It is with America we have mainly 
to reckon. Her own requirements are enormous, but 
the seale on which production is organised enables her to 
take a more and more commanding position in the inter- 
national market. The recent imports into Cleveland make 
this abundantly clear. Further, while British prices were 
advancing by leaps and bounds during the six months 
following the withdrawal of control last year, American 
prices were lower than those of preceding months. In 
attempting any prognostication of American pig iron com- 
petition, it cannot be forgotten that since October last 
there has been a pronounced appreciation in America, 
but not greater than that which we have seen in our own 
market, and as the advance started from a lower level in 
America the advantage of relative cheapness is to-day 
against us. 


Pig Iron Trade. 


Pig iron remains searce, particularly with respect 
to foundry sorts. Some manufacturers are asking slightly 
higher prices, and in the foundry section the supplies are 
nothing like equal to demand, This scarcity is hampering 
the engineering trades and reducing the output from the 
foundries. The orders for basic iron continue very large, 
as the result of the numerous new open-hearth furnaces 
built lately for the production of basic steel. To the 
succeeding basis quotations, in arriving at current market 
values, 5s. per ton must still be added regarding North- 
ampton irons and £1 to £1 5s. per ton concerning Derby- 
shire foundry material. Basis quotations only :—South 
Staffordshire : Part-mine, 242s. 6d. ; No. 3 foundry, 250s. ; 
cold blast, 365s. Northamptonshire : Forge, 230s. ; No. 3 
foundry, 235s.; No. 2, 237s. 6d.; No. 1, 240s. Derby- 
shire: grey forge, 245s.; No. 4 foundry, 250s.; No. 3, 
252s. 6d.; No. 2, 257s. 6d.; No. 1, 260s. 6d.; basic, 
265s., at furnaces. As bearing upon the demand for 
foundry iron, it may not be without assistance to note 
that the Birmingham.cast iron hollow ware trade con- 
tinues to experience severe competition in the selling 
market, both home and foreign, from the much lighter 
wrought steel hollow ware. The ascendancy of the latter 
goods is indeed increasingly apparent. They are con- 
siderably cheaper than cast hollow ware, and for many 
uses they have, besides, other advantages. The German 
trade in wrought hollow ware on this market is almost 
negligible for the time being, but it would be a mistake 
if Birmingham manufacturers reckoned upon a long 
continuance of thisimmunity. Before the war competition 
from this source was tremendous, 


Strength of Finished Iron Market. 


The finished iron mills have so much work in 
hand that prices are well upheld as far as bar iron is con- 
cerned. For some small sizes it is not easy to get orders 
accepted with any assurance of early delivery. At the 
same time, conditions haye moderated to this extent that 
buyers are no longer under the necessity of conceding 
premiums on. business of a routine character. Marked 
bars keep at £33 10s., and unmarked bars £30 10s, (basis) 
with a premium of £2 per ton. Gas strip for the manufac- 
ture of gas and steam tubes is especially scaree. The 
demand is so good that the strip manufacturers are well 
able to maintain their demand of £2 over the list basis 
quotation, bringing the selling figure to £34 per ton. Some 
strip sold within the past few days has realised prices as 
high as at any period during the boom. In this branch’ 
there is no foreign competition, while the home production 
is conspicuously below requirements. Galvanised sheets 
have not regained their former position, in fact, the 
downward tendency of the market is emphasised. There 
is considerable disparity in prices. A few mills quote 
£53, but £50 is nearer the market level. Some.of the 
galvanisers are getting anxious about the withholding of 
orders by foreign customers, and consider it good policy 
to meet them half-way in the matter of prices, the more 
so as spelter and raw steel are obtasnable on easier terms 
than formerly. Black sheets (dce%bles) have fallen to 
£42 per ton, or £3 less than recently. : 


Scarcity of Puddlers.. 


I am glad to be able to report that recently 
some. little progress has been made in labour reorganisa- 
tion at certain of the Staffordshire ironworks, even though 
the advance is not by any means‘ conspicuous. A few 
works now report that they are finding it possible to main- 
tain triple shifts, not only in the mills, but in the forges. 
The latter is, of course, the more difficult department to 
handle, because of the scarcity of puddlers, and here and 
there additional men are coming forward, greatly to the 
masters’ satisfaction. It must not, however, be assumed 
that the foregoing relates to any considerable accession 
of new ironworks labour, and as a rule the furnaces con- 
tinue much undermanned. There are still a large number 
of idle forges, which the ironmasters would be very glad 
to set on. The buyers of iron waiting impatiently for 
deliveries: would only too gladly also welcome the addi- 
tional output. 


Engineering Wages. 


The recent award of the Industrial Court defi- 
nitely putting on one side the claims of the engineers and 
ironfounders for a further wages rise has created unalloyed 
satisfaction in the Birmingham district. The main claim 
of the men rested upon movements of .wages in other 
industries.. But it is very difficult to see how a Court 
which. was limited by the terms of reference to consider 
the question from the standpoint of abnormal conditions 
ereated by the war, could have given any great con- 
sideration to this factor. The question is now being 
asked, What is likely to be the effect of the adverse decision 
sustained by the men? To this the most probable answer 
is that it will very probably issue in an end being put: to 
the -present procedure of hearings every three months, 
and its substitution instead of some joint conciliation 
machinery... Most of the trade. unions. which are parties 
to the agreement hold views similar to that of the engineer- 
ing organisation itself. The most notable exception is the 
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Boilermakers’ Society. This union, it is stated, is inclined 
to the view that an ultimate court of appeal should be 
retained. In any case there is little doubt that a termina- 
tion will be made of the automatic and inevitable con- 
sideration of a wage demand thrice or four times a year. 
Details of the new scheme will be based on direct negotia- 
tions between the engineering employers and the unions : 
at least, present indications all point that way. 


Unemployment. 


More is beginning to be heard about unem- 
ployment, not so much in Birmingham, perhaps, as in 
some of the neighbouring industrial towns, which depend 
largely upon the cycle and motor car industries. Large 
firms have had to revise their plans in consequence of the 
inflation of prices and the cancellation of orders resulting 
therefrom. Developments have been arrested in many 
directions. The heavy trades are well employed for the 
most part. 


Railway and Canal Charges. 


Traders are this week much concerned over what 
they regard as the assured impending increased railway 
and canal charges. If the case for railway rates advance 
is to be an argument from downright necessity, Birming- 
ham manufacturers state that they would like to see the 
necessity a little more clearly demonstrated. There has 
been a marked uncertainty about railway statistics ever 
since the Ministry of Transport, in making a statement 
concerning the cost of the subsidy, omitted to make 
allowance for the value of services rendered in the carriage 
of goods for the Government! The time is certainly ripe 
for a new survey of the position free from similar ambi- 
guities and errors. Respecting the steps which the Govern- 
ment has most recently taken in pursuance of its policy 
of rates increase, it is the opinion of manufacturers here 
that it would have been distinctly to its advantage if it 
could have acted more effectually upon the recommenda- 
tions of the business men appointed to advise the Ministry 
of Transport in such matters. Respecting canal tolls and 
charges, there is now no doubt that the de-control of the 
waterways will take effect at the end of August. ‘Mr. 
Neville Chamberlain has secured from Sir Eri¢ Geddes 
an expression of opinion that the Government is desirous 
of maintaining the canals ‘““as an effective transport 
agency,’ and will be prepared temporarily to increase the 
tolls to meet working expenses. More definite authority 
to increase the charges will, Sir Eric intimates, be probably 
given when the railway rates question has been decided. 
But, he adds, he has no power to do this until the Rates 
Advisory Committee has been consulted. Clearly, traders 
are in for advanced canal tolls as well as railway rates. 


Death of Mr. A. E. Bennett, of Coventry. 


The news has been received with deep regret 
of the sudden death of Mr. Arthur Edward Bennett, 
en the 8th inst. Mr. Bennett had just returned from a 
holiday at Folkestone, when he was,taken suddenly ill. 
Despite prompt attention, he did not recover, and passed 
away within a short time. He was managing director of 
Webster and Bennett, Limited, Northey-road, Foleshill. 
machine tool makers, and had been connected with the 
firm for about twenty-five He was a member of 
Council of the Machme Tool Trades’ Association. 








LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue markets for iron and steel here are not very 
much changed since I last wrote, but there is more evidence 
in other centres that a change is coming. The Manchester 
district is a little disturbed now by the fear that an 
engineering strike is coming. The demand for iron, steel 
and metals is more or less affected by. the uncertainty 
on this point, and with one exception, it is, fairly obvious 
that there is not so much pressure for material as there 
was: The restriction of eredit by the banks is also having 
some influence on the progress of business, and may later 
on have a much greater bearing on market conditions 
than is generally imagined. At any rate, the tendency 
now is rather to keep down the stocks of material than to 
buy recklessly whatever is offered at no matter what 
price. 


Metals. 


The tendency of the non-ferrous metal markets 
has been upward of late, in spite of the fact that con- 
sumers are not buying very freely. So far as copper is 
concerned there is no need to look for a reason beyond 
the obvious one that the price had been forced down far 
below the prices of the other metals, and, of course, below 
the present costs of production. We are speaking of 
standard copper prices, and not of manufactured copper 
prices, the latter having been maintained by: combinations 
amongst producers and not by market influences. It is 
reported that for manufactured copper, brass and yellow 
metal the demand is very slow. The difference between 
standard copper and refined ingots is attracting some 
attention, and is considered to be far too great; ‘but it is 
trifling compared with certain other differences. Never- 
theless, it seems to be sending work out of the country, 
because otherwise it would be impossible for unrefined 
copper to go from Great Britain to America. One notices 
that recently there has been £18 per ton difference between 
the price quoted for standard ‘and electrolytic copper; 
and as your readers know, the difference in the copper 
content cannot be worth more than £3; so that there is 
a margin of £15 per ton for refining. The market for'tin 
keeps firm, and the fluctuations are not excessive ‘for 
that metal. There has been some selling by the East at 
fairly high prices, and more inquiry for the metal seems to 
be developing. The price of silver has further advanced, 
and is now 114d. per ounce above the lowest point'reached 


during the fall ; and hence reckoned in silver the price of 
tin will not be extravagantly high even if it reaches £300 
per ton during present autumn, provided, of course, 
that silver ‘does not fall again. There appears to be no 
decided view taken in the market as to the future of tin, 
but probably there is no serious reason why consumers 
should stock more than a moderate quantity. The market 
for lead has been curiously strong, and this in spite of the 
fact that the prospects of settlement at Broken Hill are 
considered to be better. In the early part of last week the 
market opinion was that there was no probability of any 
rise in prices, but the jump at the end of the week somewhat 
discounted that view. It is a little difficult to understand, 
b there to be enough metal in view to supply 
all probable demands, and the revival in buying is not 
yet very great. It is impossible to say what may oceur, 
but we cannot believe that the present upward movement 
ean go very far. Speaking comparatively, lead is now the 
dearest of all the metals. Spelter has revived a little, 
probably in sympathy with lead, but it cannot yet be 
considered dear in view of the present costs of production. 





Pig Iron. 


The market here for foundry pig iron is said to be 
as strong as ever, and sellers are quite indignant when it 
is suggested that weakness in other sections of the market 
may sooner or later affect the pig iron position. The 
scarcity continues, and sellers do not offer any concessions ; 
nor is there at present any necessity to do so. For Derby- 
shire No. 3 foundry iron the prices range from £13 12s. 6d. 
to £13 15s. per ton delivered in Manchester, and the only 
iron which can sometimes be bought cheaper is North- 
amptonshire metal. Staffordshire prices are higher, but 
there is little buying of that make now in Manchester. The 
theory is held that prices will yet be higher before they 
begin to come down ; and this is based on the probability 
of increased transport charges. The demand here is 
steady for all that is offered. Some Scotch No. 3 is being 
offered at £14 7s. 6d. to £14 10s. delivered, .but in other 
cases Scotch makers are asking more than this, and up to 
£15 delivered. 


Finished Material. 


There is not much definite change here in the 
market for finished iron and steel, but it is searcely so 
strong as it was, and the reports of easier prices in other 
districts have a deterrent effect on the minds of buyers, 
who are inclined to postpone orders in the hope of gaining 
some advantage. The fact that delivery is not now so 
liable to be delayed will encourage buyers in these tactics ; 
as also will-the tendency to put down some of the more 
extravagant prices for semi-steel. 


Scrap. 


There is a decided lull in the market for serap, 
and, with the ‘exception of heavy wrought serap, a fall in 
the prices. Heavy steel melting scrap is particularly weak, 
and buyers seem to have withdrawn from the market, so 
that it is impossible to say what is the lowest price at 
which it might be bought. Thewemand for cast scrap also 
is, less than it was, and good qualities may be bought at 
rather lower rates, say, about £11 for textile cast scrap, 
and £10 10s. for good broken machinery metal. It is 
curious to see these prices easier, and yet to find that the 
foundry pig iron prices are as firm as ever they were. 


Presentation to the Directors of the Salt Uaion. 


An interesting presentation took place on Thurs- 
day afternoon, July 22nd, at the Liverpool office of the 
Salt Union, Limited, by the company’s ex-Service men, 
of an illuminated address to each of the directors of the 
Union and its subsidiary companies, as an expression of 
gratitude for generously making allowances to the depen- 
dents of upwards of 120v of the employees who served in the 
war. It may be reealled that the directors of the Union 
entertained. the returned men in December, 1919, and it 
was at these functions that the men expressed the desire 
to contribute, toa permanent memento of their appre- 
ciation for what had been done for them. In opening, Mr. 
Sant, as acting secretary for the men, said he wished to 
emphasise the fact that the presentation was not merely 
from a few of the ex-Service men, but from them all, the 
total sum received for it representing contributions from 
a thousand men. Lieut. T. Threadgold, in making the 
presentation, thanked the directors for the very generous 
way in which they had treated, the men whilst serving with 
the Colours, and assured the directors that their forethought 
and generosity had relieved the minds of the men of a 
great burden in the dark days of the war. The action of 
the direetors of the Union in this matter had been an 
example to other employers; every man had found his 
billet waiting for him on his return. Private Jones, V.C., 
D.C.M., supported all that Mr. Threadgold had said. He 
referred briefly to the industrial unrest, and said he felt 
that the trouble could be overcome by a little strategy. 


Barrow-1n-Furness, Thursday. 
Hematites. 


Throughout North Lancashire and Cumberland 
there is marked activity in the hematite pig iron trade. 
Makers hold good orders, and they are maintaining a heavy 
output of metal, there being in all twenty-eight furnaces 
in blast, and the whole of the iron is going into prompt use 
as quickly as it can be delivered. .The local co tion 
at Barrow is easier this week on account of some of the 
steel departments being idle. Outside users are, however, 
taking as much iron as they can get. The demand for 
metal all round is steady, requirements are heavy, and 
from present appearances this state of affairs is likely 
to be the case for some time to come—to the end of the 
year, at least. Prices are firm, with mixed numbers of 
Bessemer iron at £14 15s. Special brands are at_£16 
to £16 10s. per ton, both net f.o0.t. 


Iron Ore. 
For iron ore there is a brisk demand locally, and 


men’s and Firemen’s Union—refused to do so, on the 
ground, presumably, that they would be losing the advan - 


tage 

called a strike, thus throwing a large number of men out 
of work who were no parties to the dispute. Members of 
the Electrical Trades Union ‘were invited to strike in 
sympathy with the enginemen, ‘and some of them did so, 
both in Sheffield and Rotherham, 
town, where the electrie tram service was twice held up for 
several hours. The whole strike 
a fiasco, and ultimately, realising the foolish position in 
which they had placed thémselves, the electrical workers 
abandoned their “‘ sympathy ’? and the enginemen agreed 
to resume work if their case were submitted to the Indus- 
trial Court, the question to be dévided being whether the 
men eoncerned should be paid by the hour—or week-—or 
by the shift. The decision of the Court was made known 
on Saturday—the day which terminated the six weeks’ 
truce agreéd ‘on—and was, in effect, that the men of the 
Enginemen’s and Firemen’s Union should receive the same 
consideration as that agreed to at the commencement by 
the five unions that had continued at work. So, although 
the whole trouble is apparently 
remains that the dispute should never have’ occurred, and 


























































district, whilst smelters are also using foreign ores largely, 
Native sorts are at 52s, 6d. to 56s. per ton net at mines, 
Spanish and North African ores are at 57s. 6d. per ton 
delivered to West Coast furnaces. 


Steel. 


There is a rather quiter industrial position in the 
steel trade so far as Barrow is concerned. This week tho 
Siemens departments, rail and merchant mills are standing 
idle. The steel foundries, and hoop mills are busy. At 
Workington the mills are busy on rails, &e. Steel rail 
prices are higher, with heavy sections at £26 to £27 per ton 
and light rails are at £25 10s. to £29 10s. per ton. Billets 
are at £27 per ton, ship plates £25 10s., and boilor. 
plates £31 per ton. 


Fuel. 


There is a brisk demand for steam coal, and the 
price remains at 43s. per ton delivered, house coal being at 
42s. 6d. to 57s. 6d. per ton delivered. The call for coke is 
heavy, and East Coast qualities are at 72s. 6d. per ton 
delivered. 


Shipping. 
The shipping trade is quiet. There are no foreign 


exports at present, and the coasting trade is indifferently 
employed. Imports of oil into Barrow are very heavy. 








SHEFFIELD. 


(From our own Correspondent.) 


The August Holiday. 


A notice I have just received from one of the steel 
firms here to the effect that the works will be closed from 
to-day until Monday week reminds me that the August 
holiday is apparently going to be taken pretty full advan- 
tage of on this occasion, for the notice referred to indicates 
the course which most of the firms are adopting, so that 
there will be very little business passing in this district over 
the next week or two. When the resumption comes it is 
to be hoped the industrial and political horizon will have 
cleared somewhat, for at present the atmosphere is charged 
with uncertainty. Pessimism seems to be rather the vogue 
at the moment, which proves thé unhealthy condition of 
things; but, however such a spirit may appear to be 
justified by facts, it never did an ounce of good to any 
person or cause, and therefore should be discouraged at 
all costs. The outlook certainly is elouded, and indus- 
trially and commercially we have lost many a golden oppor- 
tunity in the last two years; indeed, there seems little 
chance of that trade expansion overseas which at one time 
we were confident of gaining. But we shall get through 
these troubles somehow, and if anything will help us to 
that end it is the maintenance of as much optimism as 
possible... There is.a great deal of talk still gomg on of a 
coming collapse of trade, and people who are unable to 
appraise it at its correct value—there is, of course, a 
modicum of truth in it—are liable to receive a very bad 
impression of the general p sts, or even to become 
panicky ; but such talk should be received with consider- 
able reserve. The good ship of the iron, steel and engineer- 
ing trades may have to experience some dirty weather yet, 
but it will not come to grief on the rocks. When the posi- 
tion has been adjusted—and it badly requires adjustment 
—it will be found that the volume of home and overseas 
business available is very ¢onsiderable. We are not, how- 
ever, going to have it’ our own way. The strength of 
American and continental competition is inereasing 
alm st daily, and that very fact will in all probability act 
as the corrective of labour distempers. This is the view 
which some of the leading industrialists here are taking, 
and time will most likely prove its nearness to the truth. 
In the meanwhile the August holiday will be entered on 
with a feeling of relief from the tension which has persisted 
for so long and a hope that a turn for the better will be 
taken at its termination. 


The Enginemen Satisfie1. 


It will be remembered that six or seven weeks 
ago @ strike which threw about 30,000 men in the Sheffield 
area into idleness was ended under a truce arrangement. 
There are half a dozen unions of steam service men of 
various , and they all claimed a revision of wages 
reps for under’ Clause 84 of an arbitration award. 

he employers were agreeable on condition that the three 
eight-hour shift system was introduced for the men con- 
cerned, thus doing away with the need for overtime, which 
had become a very heavy item, though obviously the intro- 
duction of the three eight-hour shifts per day meant the 
employment of a larger number of men. Five of the 
unions accepted the conditions, but the sixth—the Engine- 


of overtime money. The one union therefore 


icularly in the latter 


proved to be more or less 


settled now, the fact 





practically the whole of the tonnage raised is used: up in the 
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between the unions. Indeed, the quarrel was more truly 
between the unions than with the employers ; but the idle 
period through which the strike persisted was one of severe 
joss to the trade of the district, many works having tempo- 
rarily to close right down, whilst the men themselves lost 
in wages to an extent they will never be able to recover, 
even by any advance in rates of pay they may now receive. 
Trade at the present moment is far too sensitive to stand 
any nonsense of that kind, the only person at. all likely to 
benefit by such tettics being the foreign competitor, who 
never seems to tniss a chance. If Labour would only help 
Capital to fight overseas rivals instead of promoting 
domestic Quarrels there would be fewer opportunities for 
the pessixnist to croak about impending industrial disaster 


A Wrong View. 


Some of the workers, by the way, are taking an 
entirely wrong view of the attitude of the employers 
toward them. I notice that one of the speakers at a meet- 
ing here on Saturday of the Workers’ Union represented 
the employers as saying: ‘* We want a wave of poverty 
to teach the workers a lesson.” Employers are not so 
foolish as to say any such thing, for a “‘ wave of poverty ” 
for the workers would badly damage the employers’ 
position. What I heard employers say, however, is that 
nothing but a wave of bad trade—which, of course, would 
mean poverty for many of the men—will bring the unions 
to their senses and equitably adjust the position between 
employer and employed, thus permitting the business of 
the country to proceed without these continual inter- 
ruptions and threats of stoppages. If the trade unions 
were harassed and badgered to one quarter of the extent 
suffered by employers at the hands of Government depart- 
ments, railways, raw material markets, foreign exchanges, 
and a legion of other influences, labour being conspicuous 
amongst them, they would have had the nonsense knocked 
out of them long ago ; instead of which the iron and steel 
firms in this part of the country are struggling on against 
all adversities, carrying out extension work in absolute 
faith that better times will come again. Itis the employers’ 
responsibility, and they do not shirk it. When they do, 
woe-betide the worker. And there never was a time when 
employers were prepared to take such an interest in the 
hy of the worker, from sports clubs to convalescent 

omes. 


Trade with China. 


IT had a call this week from one of the permanent 
officials of the British Chamber of Commerce at Shanghai, 
and what he told me may be of interest to the steel trade 
generally. As soon as ever she can divert her attention from 
political strife to business China should be a very large 
buyer of steel in one form or another, particularly of 
machinery. It must be a long time yet before Germany 
ean hope to return to the Far Eastern markets in any- 
thing like strength, and Japan has not only spoilt her 
chances by disregarding quality and finish in her manu- 
factures, for the sake of undercutting competitors and 
turning over quick profits, but the racial feeling runs very 
high. At present America is absolutely dominating the 
Chinese markets, not because American products are pre- 
ferred, but because British manufacturers seem oblivious 
to their opportunities there. In many oversea markets, 
Africa and Russia as examples, the demand is for an 
article of fair quality and moderate price, light and easily 
manipulated. They do not ask for goods of such excellent 
quality and make that they will never wear out. In China 
on the contrary, where there prevails a strong national 
dislike of change, the buyer requires an article that has 
many years of good life in it, even if the initial cost is more 
than for the less durable kind. For that reason American 
manufactures are not favoured where British goods can 
be secured, so that the fact that America dominates the 
markets of China is due chiefly to the failure of British 
firms to assert themselves more. My visitor was con- 
vinced that if Sheffield manufacturers would launch out in 
that part of the world, with its 400,000,000 of population, 
they would find it a good business proposition. He sup- 

, however, that the state of the Chinese finances made 
them a little shy of venturing too far, though, as he re- 
marked, America ventures to her great profit. He contends 
that firms should establish their own agencies and depdéts 
at such a good point as Shanghai, where, so far as hé knows, 
only one Sheffield firm at present has a resident representa- 
tive. I happen to know the firm well, and am aware that 
when other people are complaining of slackness in a certain 
department of steel production it is sending to the Far 
East quite large quantities of material. America is culti- 
vating the Chinese markets, whilst we seem to be doing 
little more than dispatching @ consignment of goods thence 
if it happens to be asked for through the medium of one 
of the commission houses that serve anybody a little and 
nobody well. What is required is some sound method of 
following up such business instead of treating it in @ 
desultory manner. Perhaps the Federation of British 
Industries, which now, I believe, has a resident com- 
missioner in Shanghai, will be able to help matters forward, 
for all the principal firms in this district, as well as a good 
proportion of the smaller ones, appear to be members of 
the Federation of British Industries. 


General Conditions. 


As already indicated, there is a great deal of 
pessimistic talk going on, and the trade unions profess to 
have knowledge of the intention of some of the steel firms 
either to close down temporarily altogether in September 
or to suspend tertain departments. In the same quarters 
it is believed that a severe slump in acid steel is imminent, 
whilst it is admitted that in the lower-grade steel produc- 
tion trade is booming. Everything.is so unsettled and 
uncertain that it is difficult to see clearly, what may 
happen; but if the renewed flood of financial issues is 
any guide, one would say that matters are more likely to 
improve than otherwise, for it is evident from the over- 
subscription of many of these issues that someone has a 
pretty robust faith in the future of industry and com- 
merce. They are not all croakers. The renewed report 
that the Vickers Company is endeavouring to secure a 
shipbuilding yard in Australia is interesting, as supporting 
the belief that the Commonwealth policy is to reduce her 
imports by producing at home, and to accomplish that 


by inviting British firms to establish Australian branch 
works or subsidiary cenperion. There are rumours, too, 
at a bart Products, et ae which has deve- 
o so rapidly into a concern of great importance and 
already, I believe, has substantial subsidiaries, has recently 
concluded negotiations for further additions to the com- 
bine, though of this matter I have no official knowledge. 
Foundry, owners in this district, including Sir Robert 
Hadfield, are taking a keen interest in the progress being 
made by the research association recently formed for the 
grey and malleable cast iron industries, and great things 
are expected from the movement. Attempts are being 
made here to meet the rolling mill shortage by the installa- 
tion of new mills at several of the steel works, and these, 
almost without exception, are to be electrically driven— 
a reform in which locally, I believe, the Sheffield Forge and 
Rolling Mills took the lead a long time ago. There seems 
to be still a pronounced tendency of new business to fall 
off, but it is certain that this tendency arises not from lack 
of oversea requirements, but out of the disinclination. of 
would-be buyers to pay the prevailing high rates for indefi- 
nite delivery when there is just a chance that reviving 
continental and American eompetition may compel a 
break in the market, Nevertheless, it is causing a con- 
siderable amount of anxiety, which the attitude of labour 
is doing very little to relieve. For the moment, however, 
there is a large volume of business being done on old con- 
tracts, the tool trade being particularly brisk. The demand 
for edge and other small tools is very heavy, and many 
descriptions of saws are in great request, makers being 
booked up weil for along way ahead. Armament depart- 
ments are not altogether idle, but tramway and railway 
steel and marine forgings and castings could do with a 
strong fillip of some kind. Speaking generally, I see 
nothing in the outlook to cause serious misgivings. 








NORTH OF ENGLAND 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THE position of the Cleveland pig iron trade is 
still entirely dominated by the scarcity of output. The 
prospects of an increase of production, however, may now 
be regarded as certainly better. Another furnace has 
been put into operation on Cleveland iron at the Ormesby 
Ironworks of Cochrane and Co., and it is probable 
that this example will be followed at other works in the 
near future. The need for light castings, particularly in 
connection with housing schemes, is a national concern, 
and it is understood that a great deal of official pres- 
sure is being exerted in order to secure an e ion of 
the production of foundry iron. Hitherto, ironmasters 
have been precluded from making a forward move by 
the extreme difficulty of obtaining sufficient supplies of 
raw materials. In regard to fuel and ironstone, the situa- 
tion is now much easier, but the scarcity of limestone has 
been very pronounced. Now, however, more limestone is 
coming forward, and of the round dozen of furnaces ready 
for blast in this district, it is hoped that a good proportion 
may be got going before the end of the year. In the 
meantime, the stringency created by a home demand in 
excess of the output is unrelieved. The furnaces in blast 
are not working well, and the proportion of foundry iron 
being turned out is well below the normal. The alloca- 
tions to Scotland for August will be substantially larger 
than those of July, amounting to nearly 60 per cent. of 
the monthly average. But this increase is solely due to 
cancellation of July quantities, consequent upon the 
holiday period in Scotland, and the total represents but 
a small proportion of actual needs. Elsewhere, also, 
the demand is very keen, and it is, of course, accentuated 
by the cheapness of Cleveland iron, which is some £2 per 
ton below the price of other home descriptions. In face 
of the heavy home demand, makers are loyally adhering 
to their self-imposed embargo on exports, though it might 
be legitimately claimed that other districts—Scotland in 
particular, which is always pressing for Cleveland iron— 
should not export Scotch iron at the expense of Cleveland’s 
export trade. Some readjustment in this direction would 
geem to be called for, inasmuch as for several months now 
Cleveland iron has been entirely cut off from the foreign 
trade. At the present time, however, there is a decided 
lull in the inquiry from abroad, though it is difficult to 
say how far this is induced by the inability of the exporters 
to quote or by the undoubted hesitancy now in evidence 
among foreign buyers generally. Prices are unchanged, 
No. 1 being 230s. and No. 3 G.M.B., No. 4 foundry and 
No. 4 forge each 217s. 6d. The outlook in regard to 
prices, however, is uncertain, by reason of the prospective 
increase in railway rates. Makers are protecting them- 
selves against this contingency by the insertion of price 
advance clauses in contracts. There are no export 
quotations. 


Hematite Pig Iron. 


There is little material change in the hematite 
pig iron trade. A great stringency still prevails. Makers 
generally are fairly well sold right up to the end of the year, 
and it is accordingly very difficult to fix up any fresh 
business. There is, however, a certain amount of iron in 
second hands obtainable. The export demand just now 
is very dull. East Coast mixed numbers for home use 
are 260s., with 2s. 6d. more for the No. 1 quality. The 
fixed premium on exports to European Allies is 5s. per 
ton. There is a free market for other destinations, and 
small lots for neutrals have changed hands at 300s. per 
ton f.o.b. 


Iron-making Materials. 


In the foreign ore trade there is very little business 
being done, consumers still holding off. Freights continue 
to fall, and the price of best Bilbao Rubio is now about 
53s. per ton, ex ship Tees. Coke is in fair supply, though 
deliveries are hampered by the truck shortage. The 
price of good medium furnace kinds is 62s. 9d. per ton 
at the ovens. 





Manufactured Iron and Steel. 


The chief feature of the manufactured iron and 
steel trade this week is an increased demand for tramway 
and railway material. It appears that municipalities and 
private companies are now busy relaying tracks and pro- 
viding for other renewals. It is also interesting to note 
that the prices of heavy steel rails and fish-plates have 
been advanced £2 per ton. Works are extremely busy, 
and fresh specifications on home account are steadily 
coming forward. The lull in the export trade still con- 
tinues. The following are the minimum home quotations : 
—Ship, bridge and tank plates, £23 10s:; boiler plates, 
£30; angles and joists, 4-ton lots, minimum £23 ; channels 
and flats, £23 5s.; ‘tees, £24; rounds and squares, £25 10s. 
—all with the usual extras ; heavy steel rails, £25 ; fish- 
plates, £30; soft steel billets, £25 10s.; hard billets, 
£26 10s.; common iron bars, £30; iron angles, £30 15s.; 
iron tees, £31 10s.; galvanised sheets,.£56; black sheets, 
£44 10s. 


The Coal Trade. 


The Northern coal trade remains more or less 
quiescent in everything relating to export. Business for 
overseas is for the moment held up, and only future 
possibilities are given any consideration whatever. The 
home trade, however, is moving rather more rapidly and 
smoothly, the supply of wagons is much fuller, and 
decidedly more regular, so that the daily working position 
of the collieries is appreciably improved, and lost time 
is rather less noticeable. The output in both counties 
is about a decent average, though there are hopes of a 
more perfect co-ordination of production and distribu- 
tion which may assist in increasing the output, and in- 
cidentally increase the fuel available for export. The 
London trade by rail and coastwise is rather heavier, and 
in anticipation of the winter, stocks will doubtless be in 
progress of accumulation, especially in relation to the gas 
supply. Rather large quantities are also going by rail 
westwards for shipment to Ireland from the West Coast. 
There is absolutely nothing being done in coals for ship- 
ment to foreign countries, either for prompt or forward 
loadings, and little business is expected until the issue 
of the August allocations. The tonnage on hand is exces- 
sively heavy, and very many boats are incurring consider- 
able detention, extending over many weeks in several 
instances. The bunker coal trade is only moderately 
active at the scheduled prices, though unscreened classes 
can be bought cheaper at times. The coke position con-- 
tinues very difficult by reason of the protracted dearth of 
supplies, while the increasingly inflated requirements 
of the market constantly forces the prices in an upward 
direction. For export, all coal prices are nominally higher, 
and exceedingly strong at the increased values, buyers 
being willing to concede any figure if supplies can be 
secured. The following are the principal open market 
quotations :—Northumberlands: Best Blyth steams, 
150s. to 160s.; second Blyth steams, 140s. to 150s.; un- 
screened, 130s. to 140s.; best smalls, 125s. to 130s.; 
second steam smalls, 120s. Durhams: Best gas, 125s. 
to 130s.; second gas, 120s. to 125s.; Wear special gas, 
130s. to 140s.; best sereened household, 160s.; coking, 
125s. to 130s.; bunkers, 75s. to 80s.; foundry coke, 220s. 
to 230s.; gas coke, 220s. to 230s. 








SCOTLAND. 


(From our own Correspondent. 
‘* Marking Time.” 


Ir has been pretty much a case of “ marking 
time ” in industrial circles during the last week, and the 
same conditions will apply this week, though to a lesser 
degree. As is usual during the Fair holidays, the oppor- 
tunity was taken to overhaul and add to plants, in readi- 
ness for the resumption of work. The restart should have 
been fairly general on Monday last, though it is admitted 
that little hope was entertained of a large restart before 
the beginning of August, 


Trade Conditions. 

Most of the works and factories are still well 
placed for orders and are assured of full employ- 
ment for some time to come. Consumers certainly 
were showing some disposition to withhold business 
in the hope of easier prices, but many of the works 
can do without fresh orders for some considerable time yet. 
There are instances of factories where there is a lack of 
work, but these are isolated instances, and in one or two 
cases more the result of stagnation than of a lack of 
business. Certain huge concerns interested in munitions 
during the war and equipped with up-to-date plant have 
laid themselves out to capture a fair slice of “ peace” 
trade orders in some lines, and have commanded con- 
siderable success, to the detriment of older concerns which 
coined money during the war but neglected to put their 
house in order for post-war competition. The latter, 
however, could take their full share of orders if raw and 
semi-raw materials were available in sufficient quantities, 
and a reorganisation were made more suitable to the 
times. Many are conscious of changing conditions, but 
take little or no further notice until they are passed and 
left behind by concerns scarcely heard of yesterday. 
Evidence of this attitude has been given very recently in 
the West of Scotland. A large concern which for a number 
of years held almost a monopoly in certain lines found 
orders going past it and still not being taken out of the 
district. The price was a secondary factor, delivery being 
the main reason. For the majority there is ample time to 
come up to the scratch before old orders are run off, but 
the day is coming when competition, internally, will be 
as fierce as anything ever encountered from abroad.'} Many 
factories have sprung up that must have work, and once 
the backwash of war work is disposed of these factories 
will be ready to accept any and all classes of work. A 
pleasing feature prior to the holidays was an expanding 
movement in foreign inquiries, and this may pave the way 
of relief for many. The better supply of steamers avail- 





able and the seeming downward tendency in freights in 
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some directions are encouraging. The continuance of the 
first will mean a more rapid spread of the latter, apd an) 
opening up of the way to overseas markets of pre-war days. 
Prices remain very high, but cheaper carriage would soon. 
work wonders, 


Pig Iron. 
The pig 


at 


about £14 10s. to £15 per ton. 


Finished Iron and Steel. 


The finished steel and iron trades have been 
almost entirely at a standstill during the past week, and are 
likely to remain so for the greater portion of the present 


week also. 


Coal. 


Like other branches of industry, the coal trade 


iron smelters have continued at work all 
week, and better supplies should now be available, 
qualities have been decidedly scarce, and in some. cases 
practically off the market, particularly foundry grades, 
Steel works want larger supplies of hematite than have been 
available for some time, in order to relieve a scarcity of 
steel material, which is affecting various industries. Prices 
are unchanged, foundry grades being from £15 to £16 home, 
and £16 to £16 10s. export delivery, with hematite, round 


and large numbers are being compelled to sell their house- | 
‘hold goods to provide the necessaries of life: While work 
was brisk and big money was being earned few thought of 
the rainy day. Money has been spent as freely as it ‘has 
been earned, ‘despite all warnings. But the restriction 
upon the export of coal, particularly during the past six 
weeks or so, has brought with it the inevitable result— 
less work at the docks. Ships have had to wait abnormal 
periods for their cargoes, and the larger sized boats have 
been sent of late by their owners, in view of ‘the sub- 
stantial fall in outward rates of freight, much’ further 
afield for employment. Not only is there less employment 
directly on the coal tipping side, but there is not the quan- 
tity of goods and material being brought into the ports. 
This spells unemployment for the dock worker, particularly 
of the “ casual *’ type. In the dry dock and ship repairing 
industry work is also considerably less active than in war 
time and the period immediately following. 'When the 
war was on the workmen forced the pace beyond all reason 
in their demands for payment, with the consequence that 
repairing orders are now going abroad. It is not at all a 
satisfactory position. At Cardiff it is reported that about 
eighty tippers are under notice and that at Barry about 
twenty-five tippers have also been served with notices. 
These men are members of the National Union of Railway- 
men, and last Sunday the Executive Committee of this 
union for South Wales and Monmouthshire met to discuss 
the situation. A deputation was appointed to wait on the 
railway companies concerned in order to obtain a definite 
statement as to the position, and it was resolved, in the 


has been largely affected by the holidays. The output has 


been greatly reduced owing to considerable numbers of | event of the notices tendered to the workmen not being 


miners being on holiday, but with the greater proportion 
of the industrial consuming area also on holiday the 
deficiency has been little noticed. Household fuel is also 
less pressing at the moment. Shipments, still chiefly 
coastwise and to Ireland, are confined to Ayrshire coal. 
Clearances amounted to 74,345 tons, against 118,091 tons 
in the preceding week and 54,907 tons in the same week 
last year. Owing to the lack of export business there is 
still no alteration in prices, which are as follow :—F.o.b. 
Glasgow : Ell coal, Allied 78s. 6d. to 80s., neutral 87s. 6d. 
to 90s. ; splint, Allied 70s. to 90s., neutral 85s. to 100s. ; 
steam coal, Allied 7ls., neutral 83s. F.o.b. Methil or 
Burntisland: Screened. navigation, Allied 72s. 6d. to 
74s. 6d., neutral 100s. to 105s.; unscreened navigation, 
Allied 70s. to 72s. 6d., neutral 95s. to 100s.; first-class 
steams, Allied 70s., neutral 110s.; third-class steams, 
Allied. 66s., neutral 85s. F.o.b. Leith: Best steam, Allied 
68s. 6d., neutral 105s. ; secondary steam, Allied 67s. 6d., 
neutral 100s.; sereened bunker, Allied 73s. 6d., neutral 
101s. §d.; unscreened bunker, Allied 72s. 6d., neutral 


withdrawn, to convene immediately a conference of South 
Wales railwaymen to decide what course of action should 
be adopted. During the war the tippers, like all other 
grades, demanded increased money and a minimum wage. 
A minimum wage was conceded to them of approximately 
£5 per week, but there is this difference between their 
attitude now and what it was in pre-war days. In times of 
slackness in coal shipping before the war these men were 
prepared to turn their hand to other work, but now that 
they have the minimum wage and there is a falling-off in 
coal shipments, &c., these men decline to accept any other 
temporary employment. 
even if there is no tipping work. The principle is not sound ; 
it is not a workable proposition-for any employing body. 
Consequently a number of the men whose services could 


be dispensed with have been given notice. 


They want their minimum wage, 


Protest Against Miners. 


So far as is disclosed, no official protest was made 


99s, 








WALES AND ADJOINING COUNTIES. 


under sixteen. 


(Prom our own Correspondent.) 
Coal Trade Outlook. 


THE representatives of the Miners’ Federation of 
Great Britain have now received from the President of the 
Board of Trade the Government decision respecting the 
demands of the miners for an immediate reduction of 
14s. 2d. per ton in the price of domestic coal and for an 
advance in wages of 2s. per day, flat rate for all members 
of the Federation over eighteen years of age, ls. per day 
between sixteen and eighteen, and 9d. per day for boys 
The decision of the Government, which 
has been awaited with no little interest, is apparently 
final and unqualified, and the miners’ executive has decided 
to call a national conference on August 12th. 
need to disguise the fact that the outlook is regarded as 
serious, and that there are grave prospects of a hard 


There is no 


by the Raiiwaymen’s Union meeting on Sunday against 
the attitude of the miners in not producing more coal, 
which is the root cause of all the trouble. There are more 
men engaged at the mines to-day than for many years 
past, yet the output is less, and its evil effect is permeating 
all allied branches of employment. There is no doubt that 
many workmen on the docks who are suffering from lack 
of work attribute the cause to the miners, but so far only 
one labour man, and he an official of the Seamen’s Union, 
has summoned up sufficient courage to speak plainly on 
the subject and lay the blame for the present depression 
in shipping on the right shoulders, viz., those of the miners. 
Mr. Matt. Tearle, the leader in question, does not so much 
blame the miners individually for the stagnation prevailing 
at the ports, where nearly 1800 men are out of work, as 
their leaders, who, he points out, would be better engaged 
advising their men to get out more coal than in having 
conferences about raising the Russian blockade. He points 
out that the colliers, whom the seamen helped to feed 
during the war, are now content to see the latter starve 
for want of employment while the colliers fatten on the 
proceeds of a seven-hour day, and he is very apprehensive 
of the future should the miners succeed in obtaining a six- 
hour day and of the effect of American competition in the 


struggle. The miners purposely weighted their demand for 
increased wages with a claim for the reduction in the cost 
of domestic coal by 14s. 2d. per ton in order to pose as 
public benefactors, but knowing how keen the advanced 
section of the leaders is on exhausting the whole of the 
surplus income of the industry, and in fact doing away with 


coal trade. 


Coalfield Questions. 


At a recent, meeting of the Joint Standing Dis- 


putes Committee of the South Wales Coal Board the 


profits in order to drive out private enterprise, it ia more owners’ representatives alleged that as the result of the 


than doubtful whether anyone who knows the miners 


claim to benefit anyone except those engaged in the mining 
industry. Scarcely was the decision of the Government 
made known than some leaders talked of doubling the 


and reviews their actions can have any real faith in their pmb pe eet... paye Peni Wig en additional 
colliery wherein the management made a specific com- 
plaint, voluntary absenteeism on Saturdays had so 
increased that about 10 to 15 per cent. of the workmen 


In the case of a 


wages demand of the miners and of the adoption of extreme failed to put in an appearance at work on that day. The 


measures to attain their object. Jn some quarters the 


workmen’s representatives were reminded that when the 


answer of the Government is interpreted as likely to have owilers a 1 to adopt the method of Friday pay the 


the effect of revivifying the campaign for nationalisation. 
One well-known South Wales leader has stated that “ if 
the Government acts wisely it will take off the 14s. 2d., 
defer a decision on the question of policy until conditions 
have matured which will make a decision necessary, and 
in the meantime consult those associated with the ind ustry, 
both owners and workmen, with a view to securing that 
co-operation which might place the industry on a more 
satisfactory basis. If, on the other hand, the Government 
persists in its present policy, it will be rendering the nation 
a great disservice, wil! be charging an unnecessary price 
to the community, and forcing an issue which the miners 
will undoubtedly contest.” There is, however, one point 
that arises and that concerns the question of the “‘ surplus” 
revenue derived from the coal trade. If existing conditions 
prevail for very long it is doubtful indeed whether there will 
be any “surplus” after the Government has met all its 
obligations under the present financial arrangements. The 
last official statement of the Government, although con- 
strued by many as revealing a big credit balance, showed 
in fact that revenue and costs scarcely more than squared. 


Increasing Unemployment. 


Colliery owners and all concerned with the finan- 
cial side of the industry are not the only people who harbour 
the opinion that the motives of the miners are based more 
on selfishness than anything else. Workmen and leaders 


stipulation was made that the owners reserved the right 
to re-consider the matter in the event of Friday pays 
resulting in additional absenteeism on the Saturday. The 
workmen’s representatives promised to confer with the 
workmen at the colliery in question, but the whole question 
is symptomatic of the fact that the miners are earning so 
much money that they can afford to abstain from work. 
In Monmouthshire the Western Valleys Miners’ Council 
is up in arms against the alleged attempt by the Powell’s 
Tillery Company to introduce a double or alternative shift. 
The Executive Council of the Federation is to be urged to 
protect the rights and customs of the workmen by taking 
all steps possible to ensure the continued development of 
the collieries and 
machinery so that “the large number of men out of 
employment shall be found places on the. proper coal 
shift.” 
district without places. 


their equipment with up-to-date 
It was stated that there were over 300 men in the 


Current Business. 


There is little or no business being done on the 


coal market this week. The holiday feeling has been very 
perceptible. 
shipment this week and next, and in view of the holidays 
and their already heavy contractual obligations, colliery 
salesmen are not disposed to burden themselves with orders 
which cannot possibly be carried out. 


Coals are scarce and are fully booked up for 


There is a good 


concerned with labour dependent on coal very largely for | inquiry from abroad, but the restriction placed upon 
their employment are gradually becoming suspicious of the | exports affords no‘ scope to coal exporters and colliery 
miners. Unemployment at South Wales docks is increasing | owners. There is every likelihood of coals being very 


and becoming very serious. At Cardiff about 3000 men, 
principally sailors and dock workers, are idle, and at Barry 
it is estimated that about 3500 men are out of work. 
Some men have not had any work now for many weeks, 





tight for several weeks. 
official holidays next week, viz., Monday, Tuesday, and 
Wednesday, and will probably be away in many cases 
the whole of the week, so that production will be very 


The miners will have three days 





materially reduced. In these circumstances there will be 
less for export because the quthorities will see that home 


requirements are fully met, There is no change in the 


current prices of coals, viz., 115s. to 117s. 6d. for superior 
large and 92s, 6d. ‘to 95s. for good quality steam smalls. 
Patent fuel is firm at 135s. to 149s,, all works being fully 
booketl up for several weeks, while the embargo on coke 
exports continues. Pitwood is not quite so. strong at 
62s. 6d. to 67s. 6d. owing to the difficulty of getting wagons 
into which to discharge supplies. 7 
Newport. 

Monmouthshire coals of all descriptions are jn 
firm demand and stipplies are ‘very scarce. All collieries 
are very fully sold 


The market in anthracite descriptions keeps 
very steady, particularly machine-made descriptions, tor 
which there is a good demand. 





Latest News from the Provinces. 





THE MIDLANDS AND STAFFORDSHIRE. 


The Advance in Steel Prices, 


On ’Change in Birmingham to-day—Thursday 
—there was much conversation in heavy steel circles over 
the advance announced this week by the British stee| 
rail makers of £2 per ton in heavy sorts and an advance 
of a similar sum in railway fish plates. It is undoubtedly 
correct that for some while past these departments of 
the steel trade have been underpriced. In other words, 
these makers have not been securing their fair share of 
the good things that have been going. That, however, 
producers should have chosen the present moment for 
inaugurating a definite forward price movement when 
other steel quotations are falling, is a course the wisdom 
of which was to-day a good deal questioned. This week's 
advances bring heavy rails to £25 per ton f.0.t. at works 
and fish plates to £30 at works, 


SHEFFIELD. 


Iron, Steel and Coal. 


In spite of all that has been said and written 
to the contrary, there seems very little chance of an imme- 
diate appreciable decline in iron and steel quotation:. 
Pig iron supplies are as restricted as ever, and as some of 
the basic furnaces have been changed over to foundry 
make, because of the serious shortage at the foundries, 
basic steel makers have found it difficult to meet their 
needs, even by importing foreign basic pig iron. Just 
now, of course, there is no business passing, in consequence 
of the holidays, but the next movement in all probability 
will be in an upward direction, in view of increased rail- 
way rates and what may arise out of the coal trade dispute. 
Attempts are being made to buy considerable quantities 
of steel billets from the States, and it is said they can be 
exported to this country at c.i.f. Liverpool rates which 
place our quotations in an unfavourable light. Belgian 
iron and steel also are being bought. The position of the 
fuel market is very steady, with large coal and cobbles 
in active demand. Reserves are growing. Steam nuts 
are not too plentiful, but slacks are in better supply. 
House coals are under a stronger demand. Best South 
Yorkshire steam hards ate 33s. 2d. to 33s. 8d.; best 
Derbyshire, 32s. 8d. to 33s. 2d.; seconds, 31s, 8d. to 
32s. 2d.; cobbles, ditto ; nuts, 31s. 2d. to 32s. 2d.; washed 
smalls, 28s. 8d. to 30s. 2d.; best hard slacks, 28s. 5d. to 
288. lld.; seconds, 27s. lld. to 288. 5d.; soft nutty, 
27s. 8d. to 28s. 2d.; peas, 26s. 2d. to 26s, 8d.; and small 
slacks, 23s. 2d. to 24s. 2d. For house purposes, branch is 
37s. 2d. to 37s. 8d., and best Silkstone 33s. 8d. to 34s, 8d. 
—all per ton at pit. 


WALES AND ADJOINING COUNTIES. 


Newport Strike. 

The Newport Corporation electric light workers 
came out on strike on Tuesday evening in sympathy with 
the permanent way men, who have declined to accept 
the wages award made concerning their demands. Con- 
sequently, the town is in darkness and numerous small 
industries are unable to carry on owing to lack of electric 

ower. The tramway service is at a standstill. Work at 
the docks, however, continues, and the Mannesmann Tube 
Works and Lysaght’s undertaking are independent of 
the Corporation service, as they have their own electrical 
installations. ‘Thousands of men in other industries, 
however, will be thrown idle. 


Swansea Metal Exchange. 


The tin-plate market is unchanged, and little 
business is passing. Tin-plates are about 62s, per basis 
box for prompt delivery, but 59s. to 60s. has been done 
for delivery up to the end of the year. Other quotations 
are :—Block tin, cash £267, three months £274; copper, 
cash £92, three months £94 5s.; Spanish lead, cash 
£36 15s., three months £36 15s.; spelter, cash £41 15s., 
three months £43 15s. 


Coal Deliveries to Railways. 


The Director of Distribution of Coal Supplies 
has notified colliery companies, which have had instruc- 
tions to supply locomotive coals to the home railways, 
that deliveries are to be suspended for a week. Colliery 
companies have been given export coupons for the quan- 
tities so released, which must be shipped to Italy or Greece, 
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French Engineering Notes, 
(From our Oorreepondent in Paris.) 


Reconstruction, 


Tue failure of the Germans to secure entire control 
over the reconstruction work in the devastated regions 
has given satisfaction to French engineering firms, which 
had feared that the Germans, had they been given their own 
way, would have left very little to the home industries. 
The reconstruction problem being thus left open, serious 
efforts are now being made.to arrive at a suitable com- 
bination whereby the necessary financial aid will be forth- 
coming to permit the carrying out of a definite pro- 
gramme. At @ recent meeting of the Chambers of Com- 
merce in the Lille district, at which a representative of 
the Minister of Public Works was present, a suggestion 
was made that the various commercial, financial and indus- 
trial interests of the region should be grouped together 
with the object of raising a loan under State guarantee. 
The proposal was approved of by the Government repre- 
sentative, and there appears to be every prospect of its 
being adopted. As another means of overcoming the 
financial difficulty and facilitating the work of reconstruc- 
tion it is suggested that British engineering firms should 
supply the machinery and plant required for the equip- 
ment of works and factories upon long terms of credit bills 
being accepted by the Government for payment at a 
future date. This procedure should be quite satisfactory 
to British firms, who would have no difficulty in discount- 
ing the bills. There is obviously no other means of paying 
for the machinery and material at the present 
time, and if British firms fail to fall in with this arrange- 
ment others will probably do so. Meanwhile the Chambers 
of Commerce in the Lille district are already preparing an 
extensive programme, which includes the carrying out 
of some important inland waterway undertakings with a 
view to facilitating communication between Dunkirk and 
the industrial regions. The fear that the Rhine and Rhone 
improvements and the construction of the new canals will 
divert the whole of the traffic from Eastern France to- 
Antwerp has stimulated the ardour of the northern depart- 
ments, which are determined to make Dunkirk a successful 
competitor of the Belgian port. Dunkirk was so well 
equipped during the war that it should be able to deal 
with all the © coming to it from the East of France, 
if only suitable facilities are provided for water transport. 


A New Steel Process. 


.For some months past a good deal has been said 
about the results obtained by a new process for obtaining 
steel ingots direct from iron ore in a rotary furnace. In 
view of the scepticism with which the claims have been 
received it is somewhat startling to find that a powerful 
company has been formed to develop the process. The 
experiments with the new method of producing steel, the 
invention of a Monsieur Basset, were begun early last 
year in a Portland cement works near Nantes, where one 
of the rotary furnaces was adapted for the production of 
steel. It appears that the iron ore passes slowly through 
the rotary furnace, during which time coal dust is injected 
with a hot blast, and combining with carbonic oxide, which 
forms about 44 per cent. of the products of combustion, 
the temperature rises to 1000 deg. Cent. and to consider- 
ably more at the top of the furnace. Samples of different 
kinds of metal are said to have been obtained by slight 
variations in the process, and certain well-known metal- 
lurgists are so well satisfied with the experimental results 
that they are taking an active part in the industrial 
development, which is to be carried out at Longwy. The 
advantages of the process are its simplicity and rapidity, 
while it is also claimed to give more control over the quality 


of the metal ; but so far the experiments have been carried 


out on a very small seale, and much has yet to be done to 
show that the new method can become a commercial 
proposition, 


Paris Transport. 

In its anxiety to settle the question of the future 
working of the omnibus and tramway services in Paris 
the Municipal Council is pushing forward the discussion 
upon the terms under which those public transport under- 
takings are to be handed over to the Department of the 
Seine. The transference of the services to the Conseil 
Générale de la Seine has been approved by the Muni- 
cipal Council, and the only thing now to be done is to 
arrange details, especially as regards the conditions under 
which the Conseil Générale will pay the huge sum repre- 
senting the purchase money. It will also be interesting to 
know how the Department intends to exploit the omni- 
buses and tramways, although presumably there will be 
no change in the present administration until the sale is 
effected : but it is obvious that no time can be lost in 
introducing a new policy which may arrest the increasing 
deficiency of receipts over expenditure. The higher wages 
and the considerably higher cost of fuel cannot be met 
merely by raising fares, which already appear to represent 
the limit acceptable to the public. The only hope lies in 
securing economies in working costs. 


Exports. 


Every month sees a steady improvement in the 
commercial position as represented by the returns of 
foreign trade, and in the ordinary course of things the 
effect upon the rate of exchange should be more pro- 
nounced than it really is. France is buying less, except 
so far as regards raw material, and is selling more, and the 
balance of trade is becoming increasingly great in her 
favour. During the first six months‘of the year the esti- 
mated value of imports was 15,630 million francs, repre- 
senting an increase of 1908 million francs upon the first half 
of 1919, although this augmentation was due entirely to 
raw material. The value of exports advanced from 
2684 million francs to 7750 million francs, an increase of 
no less than 5066 million francs. There was an increase 
of 1584 million francs in the exports of raw material and 
of 2986 million francs in manufactured goods. It is 
probable that the exports of raw material will be largely 
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stricted by the prohibition of pig iron exports and by the 
difficulties placed = : 
but as a commission has been appointed to examine claims 
for exemptions from the new order, it is evident that pig 
iron exports will be permitted within @ certain limit. . For 
the moment there is certainly not enough metal for home 
requirementa: . / 











British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italica. 

When an abridgment is sot illustrated the Specification is 
without drawings. 





Copies of Specifications may be obtained at the Patent Office 
Sale arama, 25, Southampton-buildings, Ch y-lane, W.C., 
at le. " 


The date first given is the date of application ; the second date, 
at the end of the abri , 1s the date of the acceptance of the 
complete apecification. 


STEAM GENERATORS. 


145,320. October 7th, 1919.—Liquip Furr Jets, Babcock and 
Wilcox, Limited, 30, Farringdon-street, London, E.C., and 

A. Spyer. 
Tus spraying jet is made of several separate pieces, in order 
that it may be readily adapted to different qualities of oil. A 
rotary motion is imparted to the oil as it issues from the orifice A, 





N°145,320 




















by means of the tangential slots in the plate B. These slots 
are supplied with oil through holes and an annular groove in 
the diaphragm:C. Alternative plates and diaphragms can 
easily be put in place.—July 2nd, 1920. 


INTERNAL COMBUSTION ENGINES. 


144,847. May 7th, 1919.—Cranx Saart Lusrication, The 
Sopwith Aviation and Engineering Company, Limited, 
Canbury Park-road, Kingston-on-Thames, F. I, Bennett, 

+ Park Brook, Macclesfield, and V. W. Eyre, Georgian House, 
™ Bury-street, London, W. ; aaa E 
Oil for lubricating the crank shaft of this engine is provided 

from a well communicating with the crank case by means of a 

light non-return valve A. The displacement of the main piston 

produces @ pressure in the oil well and forces oil up the passage 
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B. The end of this passage at the bearing and the oil hole in 
the crank shaft are so placed that they register when the main 
piston is rising, and thus reducing pressure in the crank case, 
with the result that oil is forced to the parts requiring lubrica- 
tion. A very small hole C is drilled into the oil well in order to 
release the pressure when the engine is standing.—June 24th, 
1920. 
144,849. May 8th, 1919.—Sparxina Privas, C. K. Shepherd, 
Newbie, Wythall, near Birmin m ms 
The object of the inventor has been to devise a reliable spark- 


in the way of consigning iron ore abroad ; | 











the insulator, and is soldered to the nickel electrode.—June 24th , 
1920. 


144,850. May 8th, 1919.—Cy.inper Luprication, F. Sage 
and Co., Limited, 58-62, Gray’s Inn-road, London, and 

A. G. Forsyth. *g 
This system of cylinder lubrication is intended™for two- 
stroke cycle engines having cylinders of two diameters, where 





the larger cylinders provide for compressing the charge. The 
N°144850 
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wer cylinder jects into the compression cylinder, and 
ous the poe 8s there is fixed a hollow ring A. Holes 
drilled through the cylinder communicate with the interior of 
the ring. Oil is supplied to the ring for lubricating the cylinder. 
—June 24th, 1920. 


AERONAUTICS. 


144,867. December 4th, 1915.—AEROPLANE G, 
Handley Page, 110, Cricklewood-lane, London, N.W.2. _ 

In order to relieve the wings of aeroplanes from as much 
shock as possible when landing, the weight_of the engines and 
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other heavy parts is transmitted direct to the landing gear 
by ec tarng struts passing freely through the wings. The 
framework for the engine is thus attached to the landing chassis 
by spindles A A, which pass through the lower wing with a 
certain degree “t freedom.—June 24th, 1920. 


MEASURING AND TESTING INSTRUMENTS. 


145,321. October 9th, 1919.—WarTEeR Lever InpicaTors, 
Scott's Shipbuilding and Engineering Company, Limited, 
East Stewart-street, Greenock, and A. I. Nicholson, 62, 
Ann-street, Greenock. : ce 

This is a depth or level gauge in which the depth of liquid 
|in a tank is m by’ variations in the pressure on a dia- 





hragm submerged in the tank. The pressure is read off the 
height of a column of liquid communicating with the diaphragm 
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chamber. _ In the event of the 
considerable length, the exp an 

liquid caused by temperature changes will naturally affect the 
reading. Two adjacent connecting pipes are thus used. Each 
terminates at the upper end in a glass tube. One communicates 
with the diaphragm chamber, the other is closed at the bottom. 
Both_pipes are filled with the same liquid. The zero mark of 





connecting pipe being of any 
i d contraction of the 
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the measuring scale is brought level with the top of the column 
in the closed pipe, and temperature changes are thus accounted 
for. Arrangements are provided at the lower ends of the pipes 
for filling them with liquid.—July 2nd, 1920. 


BATTERIES AND ACCUMULATORS. 
144,807. March 18th, 1919.—Srorace Batrertes, G. Oldham 


and*I. Oldham, Hyde-road, Denton, near Manchester. 
For the purpose of distributing the electrolyte in accumulators 


N°144807 














packed with an absorbent, a perforated celluloid tube is pro- 
vided, as shown. The upper end of the tube is fitted with a 
long internal vent tube to prevent spilling.—June 18th, 1920. 


SWITCHGEAR. 


144,777. March 13th, 1919.—PressuRE-OPERATED ELECTRICAL 
Cut-outs, Harvey Frost and Co., Limited, 148-50, Great 
Portland-street, London, W. 1, and W. H. Welch, Ingleside, 
Ashleydown-road, Bishopston, Bristol. 

This is a cut-out for use in connection with vulcanisers in 
which heat is applied through the agency of an electrically 
heated steam jacket. A diaphragm A is arranged in one wall 
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of the jacket, and is controlled by a spring B. The diaphragm 
operates a contact arm C to open the heating circuit w! the 
steam pressure rises above any predetermined limit. Permanent 
adjustment of the device is made by altering the pressure of the 


y means of the screw D, while temporary adjustment 


sp’ 
is y the handle E.—June 14th, 1920. 


ring Bb 
effected 


MACHINE TOOLS AND SHOP APPLIANCES. 


Vickers Limited, 


145,156. March 25th, 1919.—Broacues, 
Sir James 


Vickers House, Broadway, Westminster, 
McKechnie and T. Fender, 

For broaching out long holes the inventors propose to use a 

series of short broaches in succession, and finally to finish the 

surface of the hole by a burnishing process. As an example, 
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it is suggested that a hole which has to be increased in diameter 
by 0.0175in, can be finished by using a series of four broaches, 
each having six teeth, increasing by 0.001 per tooth. Bur- 
nishing is then effected by a broach having rounded teeth. The 
illustrations show the cutting and burnishing broaches.— 
June 25th, 1920. 


145,219. May Ist, 1919.—-Trre Rotuine Mixts, J. Fielding, 
Upton St. Leonards, Gloucester. 
The object of the inventor is to maintain the carriage support- 
ing a rising and falling roll in a horizontal position as it is moved. 
A pair of shafts A A is thus arranged on opposite sides of the 


N°145 210 














carriage, with their axes parallel with the roll B. On each shaft 
A there is a pair of arms C C and D D which control the move- 
ment of the carriage. In one arrangement, the connection 
between the arms and the carriage is effected by means of 
sliding blocks, while an alternative design employs toothed 
quadrants and racks.—July 2nd, 1920. 


TRAMWAYS AND RAILWAYS. 
144,818. March 2lst, 1919,—Raitway Covrprinas, L. G. H. W. 
Williams, Elmfield, Darlington. 


In this specification the inventor makes a claim for the use of 
high-tensile steel in the manufacture of railway wagon coupling 
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links. It is suggested that the link may be formed by wrapping 
a bar several times round a former and brazing the ends. Auto- 
genous welding is also mentioned as a method of closing the 
link. The illustrations show alternative methods of carrying 
out the invention.—June 21st, 1920. 


LOCOMOTIVES. 


145,275. July 10th, 1919.—Fre-sox ror PowDERED FUEL, 
J. G. Robinson, Mere Bank, Fairfield, Manchester, and 
Industrial Appliances, Limited, 38, Victoria-street, West- 
minster. 
This fire-box has been specially designed for burning powdered 
fuel, and, as will be seen from the end view, is completely sur- 





rounded by a water space, while a corrugated flue extends into 





the barrel of the boiler. The fuel is burnt in a circular chamber 
of refractory material A, whieb:is perforated forrthe admission 
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of air. Air is also admitted with the fuel by the duct B—July 
2nd, 1920. ; 


TRANSMISSION OF POWER. 


144,841. April 30th, 1919.—Execrric Casies, A. Olive and 
P. Roussillon, 14, Rue du Perouzet, Argenteuil (Seine-et- 
Oise), France. 

The inventors claim that their system of insulating cables 
reduces the diameter for a given insulating value. The copper 
wires are laid up in the usual manner, to form the cores, but 





without the use of any jute or paper cord. Each core is then 
wrapped round with two or more open spirals of paper, cotton, 
asbestos or similar material, The cores are cable laid and another 
layer of spirals added, The cable is then sheathed with lead, 
dryed, subjected to a vacuum and the interstices filled with an 
insulating material.—June 24th, 1920. 








Forthcoming Engagements. 





MONDAY To FRIDAY, SEPTEMBER 207TH To 24ra, 


Iron anD Steet Institute.—South Wales Institute of Engi- 
neers, Cardiff. Autumn Meeting. For programme see below. 








IRON AND STEEL INSTITUTE. 





Tue Autumn Meeting is to be held at Cardiff on Monday to 
Friday, September 20th to 24th, 1920. 


PROVISIONAL PROGRAMME. 

Monday, September 20th—5 p.m. to 7 p.m,: Secretary's 
office will be open at South Wales Institute of Engineers, Park- 

lace, Cardiff, for the registration of members and the issue of 
lone. programmes and tickets. 

Tuesday, September 2\st.—10 a.m.: General meeting of 
members. Papers to be read and discussed. “The Electri- 
fication of the Works and Collieries of the Ebbw Vale Steel, 
Iron and Coal Company, Limited,” by Mr. W. Dixon ; “ Inter- 
crystalline Fracture in Mild Steel,” by Messrs. W. Rosenhain 
and D. Hanson; ‘‘ The Constitution of Nickel-iron Alloys,”’ by 
Mr. D. Hanson and Mrs. Hilda E. Hanson. 1 p.m.: Luncheon 
at the City Hall, by invitation of the chairman—Sir John 
Beynon, Bart.—and members of the Monmouthshire and South 
Wales Coalowners’ Association. Afternoon: Visit to the 
Dowlais Cardiff works of Guest, Keen and Nettlefolds, Limited, 
and the Bute Docks. Evening: Reception to be held at the 
City Hall by the Lord Mayor of Cardiff. 

Wadncshy, September 22nd.—9.30 a.m.: General meeting 
of members. Papers :—‘‘ The Rough Cleaning of Blast-furnace 
Gas at Skinningrove by the Lodge Electrostatic Process,” by 
Messrs. A. Hutchinson and E. Bury; “ Variations in the Heat 
Supplied to the Blast-furnace and their Effect on the Fuel Con- 
stimption,” by Mr. W. W. Hollings ; “ Electric Steels,” by Mr. E. 
C. G. Carlisle. 1 p.m.: Luncheon at the City Hall by invitation 
of the chairman and directors of Guest, Keen and Nettlefolds, 


Limited. Afternoon: Two alternative excursions. (1) Visit to 
Alexandra Docks, Newport, leaving Cardiff 2.45 Soom or (2) 
visit to Barry Docks, leaving Cardiff 2.45 p.m. Evening: A 


dance will be given on the invitation of the Reception Com- 
niittee at the City Hall, Cardiff. 

Thursday, S 23rd.—Two alternative excursions. (1) 
Visit to Ebbw Vale Works, leaving Cardiff 10 a.m. Afterwards 
entertained to luncheon by chairman and directors of Ebbw 
Vale Steel, Iron and Coal Company, Limited. Afternoon : 
Visitors invited to garden party in grounds of Ebbw Vale House. 
Return Cardiff about 6 p.m. Or (2) visit to cpegew. 10.30 
a.m., by invitation of chairman and directors of Monmouth 
Shipbuilding Company ; will visit shipyards and be entertained 
to luncheon. Afternoon: Visit to Chepstow Castle. Evening : 
Welsh Concert at City Hall, Cardiff. 

Friday, 8 24th.—Two alternative excursions. (1!) 
Visit to Port Talbot; visit to the new Margam Iron and Steel 
Works of Baldwin’s, Limited ; entertained to luncheon, after- 
wards proceeding to Swansea. Or (2) visit to works at Swansea ; 
luncheon at the Metropole Hotel, by invitation of the local 

bers of the Reception Committee. Evening: Dinner at 
the Drill Hall, by invitation of local Reception Committee. 

Special ts have been made for the ladies accom- 








panying members. 
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Track— Overhead line Locor 
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; System Single phase A.C. Ma 
Section Goldau-Chiasso  .. .. .. .. «©. «. «©. 412 miles Sey 15.000 or 7500 volts ie 
Nake DIAGN SS 5. Ss as Ss aS Ok Oo SB Periodicit Sy tae ee 1679 ™ oe 
« p0 ' . ; Height of wire above raillevel .. 2. 00..00.. 2...) 15ft. Sin, to colt. ox! 
Leve! difference between Goldau end main tunnel .. 21008. a Ex 

11:6 . . : Locomotive ; 
swel d ENCE "2e thiasco an © > e 7 2 _ : 
Level difference between Chiasso and main tunnel ..  2.000ft. Horse-power at whee! rims at°22! miles per hour : Di 
Misaas . i 7 Lorse-power la 
Minimum curve radius o> . “e © ie es ». §90t. Continuous rating .. 1700 horse- pow! SS 
ie J} hour rating 2200 horse-power Ch, 
Y i ‘urve radius ints $75f 2 a = ~ ver V 
Minimum curve radius on point S75ft. 15 minutes rating ae ae ee 2520 horse-pow' G 
ERM es, oo se ISS Sar ew ck «ep Se Su ve eee eI Draw-har pull at 22 miles per hour continuous rating .. 28,800 Ib. Ma 
eS : . * « Ma 
Pail eeniat 1 A 06 1} Draw-bar pull at 22 miles per hour 1} hour rating .. $8,400 Ib. M 

tail weight per yarc ‘sew Msi wey SS we we SRNR Oras, Draw-bar pull, maximum .. 48 42,800 =e 








R-PHASE ELECTRIC GOODS LOCOMOTIVE 





SWITZERLAND, ENGINEERS 
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vl and Locomot ve. 


Locomotive (continued) Locomotive (covtinued) 
Ma im speed oe ee ee ee ee ee ee 6 ee) )=6 40 miles per hour Weight of mechanical part, including Westinghouse 
Length over buffess 2... 006. ee ee ee eee) BEE. Sin. air brakes. «20 6.0 se os te oe) ee me 6s «6 FOB BONG 
Extreme distance beswee e] centre matt 9 ee : , : . . 
a me distance between whee! centres see oe OME, Qin, Weight of electrical equipment, including apparatus 
“xtre } sta e » epE Ee] CA "eS . neh 9oF. é a - 
. treme distance between wheel centre onone bogie ..  22ft. ior regenerative braking oe ee ee ee ee) ve e)»~686.4 tons 
xtreme distance between driving wheel centres on Personnel and accessories, &¢ 1 ton 
one bogi py. jek i t » &e. ee oe aca ‘ea ai Peg 
z = a joes - : : “Goe Ser h aiw oe ds ig oin. Total weight ready for service eee ee ee ge ~~ 128.0 tons 
ameter of driving wheels uk ie ‘ns és as es . § a 7 7 
icintehan ob ackitnee ened gers Axle loads :. 6.6. ee ee ee 1218.24 we 16,9—18.2—-12 tons 
amete ‘ailing wheels .. .. .. «.. «=. «©. Sf. Odin. : ; 
fae ees ee a ee ee Adhesive weight .. 2.00 .. 0 .. ee ee ee ee ee) «104 tons 
rank-pin radius SA fee. Joe ww 3% ee oo BIRR ‘ 7 ; : 
Gearratio .. 0 ..  o. ce ce ce ee ee ee ee DE 4.08 Coefficient of adhesion at 1$-hour rating oc «ss «¢ FRE 
Maximum height of locomotive over drivers cab ..  ..  12ft. 4in. Coefficient of adhesion at starting ..  ..  ..  .. 06. 0D 4.73-1 2 4.33 


Maximum width of locomotive o6' “ee 3% sis ee “OEEOR: Weight per yard of length oa se ae oe os os C.D tons 
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PUBLIC NOTICES 


Civil il 





Engineers Required 





the GOVERNMENT RAIL- 

WAYS in TANGANYIKA TERRITORY 
(formerly German East frica), for 

one tour of 20 to 30 months’ service, with possible 
permanency. Salary £400 per annum, rising by annual 
increments of £20 to £500 per annum, and thereafter 
by £25¢%per annum to £600 per annum. An outfit 
allowance of £30 is payable on first appointment. 
Quarters free of rent and firgt- class passages provided. 
Liberal lerve in England on*full salary.—Candidates, 
age 25 to 30, pre ferably single, who have good experi- 
ence on Ra ilway Construction and Maintenance, should 
apply nce in writing to the CROWN — 7. 


at 
FOR THE “COLONIES, 4, Millbank, London, 8.W. 
giving age and brief details of experience and pecenlh 2 
WTang 10 037. Applicants must have served in some 
pranch of H.M. Forces during the late war, unless 
satisfactory reasons,for not having done so can be 
furnished. Ay 783 _ 


J)raughtsman Required by 


the GOVERNMENT of FIJI, for 
service in the PUBLIC WORKS DEPART- 
MENT, for three years, with? possible ex- 
Salary £350 per annum. Free passages.— 





tension. 


Candidates, unmarried, age 25-32, who should be able 
to Prepare Plans, Specifications, and Estimates for 
Ruildines, Bridges. &c.. preferably with knowledge 


of Reinforced Concrete Design, should apply at once, 
in writine, giving age and brief details of exnerience, 
to the CROWN AGENTS cae THE COLONIES, 4, 
Millbank, London, 8.W.1, quoting M/Fiji 9502. 
{pplicants must have served in some branch of H.M 
Forces during the late war, unless satisfactory reasons 
for not I having done so can be furnished. 782 


MENT, REQUIRED by the GOVERN- 


MENT of the GOLD COAST, for two tours, 


each of twelve months’ service, with possible per- 
menency. 





Executive Engineers, Grade 


PUBLIC WORKS DEPART- 


MWSalary (a) senior men with special experience, 
£400-30-£720-40-£929 a year; (b) junior men, 
£480-30-£720 a year. 

Free single quarters and first-class passages. 


Liberal leave in Eneland on full salary. 

Candidates, over 22 years of age. who have practical 
and general experience as Civil Engineers on Roads, 
Buildings and other Public Works, should apply at 
once in writine, ceiving ace and brief detaila of exneri- 
ence. to the CROWN AGENTS FOR THE COLONIES, 
4, Millbank, London, 8.W, 1, auotine M/9606 

Candidates must ae served in some branch of His 
Majesty’s Forces during the late war unless satis- 
factory reasons for not having done so can be 

83 


furnished. 
CEYLON for three yenrs’ service in the 


first instance. Salary £450 per annum with 





rs gation Engineers Re- 


OQUTRED by the GOVERNMENT of 











a temporary war allowance of 331-3 per cent. Free 
passages provided.—Candidates, not over 35 vears of 
age, who must have passed the A.M. Inst. C.F. or an 
equivalent examination and who have a _ thorouch 
knowlelge of survey. levelling, earthwork. and the 
principles of roadmaking, waterworks, and building 
construction, preferably with actual exnerience in the 
design and construction of irrigation projects, should 
apnly st once. in writing, to the CROWN A <a 
FOR THE COLONTES, 4, Millbank, London. s w. 
eiving age and — details of experience and aaa 
M/Ceylon 9298 805 

Roval Air Foree. 
pe TRADESMEN AND UN- 
SKILLED RECRUITS REQUIRED. 
SKILLED TRADESMEN.—Pay 3s. to 
5s, 6d. per dav on joining, rising to hyd per day. Age 
18 to 28. and for ex-Service men 18 to 3 

UNSKILLED RECRUITS for srotetae as Car- 
penters, Riggers, Photographers, Wireless Mechanics. 
and Wireless Operators. i to ~ om 3s. per day. 
No previous experience uired, provided recruit 
otherwise suitable and willing to be trained in the 
trade for which enlisted. 

For conditions of service. senaration allowance. &c., 
call or write to INSPECTOR OF RECRUITING. Royai 
Air Force, 4, Henrietta-street, Covent Garden, yes 2 
or R.A.F. Recruit iting Depot. 

Skilled Tradesmen Re- 

~ QUIRED for Electrical Services 

worme t Power Station. Enzi- 

D eers, Shift Engineers, Engine Drivers, 
ynamo and Switchboard Attendants, also Clerks. 

Pay : 38, to 5s. 6d. a day on joining. 

Period of service: 4 years Regular Air Force Ser- 
Vice, no reserve service. 

Age: 18 to 28, and for ex-Service men 18 to 88. 

For condiétons of service, separation allowance, &c., 
call or write to INSPECTOR OF RECRUITING, Royal 
Air Force, 4, Henrietta-street, W.C. 2. 

8. A » 
NISTRY OF MUNITIONS 
BY DIREC TION OF THE DIS POSAT, BOARD 
PLANT AND MACHINERY SECTION). 


Por Sale by Public Tender, 


SECOND-HAND pcan on ~ el agp 


dtt. 83in. GAUGE WAGONS 


22 Four-wheeled 8-Ton WAGONS, mostly high-sided 


— Technical School, 


TEACHER of ENGINEE 
or equivalent qualifications). 


Director of Education, Town 
tions should be forwarded on or before 14th August, 
1920. 








The Engineer 


PRINCIPAL CONTENTS OF THIS _ ISSUE. 





Engineering in July. 


Locomotives. for New Zealand. 





Shipbuilding in Germany. 





Engineering Conditions in France. 
lists Said Pica 
The Industrial League. 
H.MS. Wolverine. 
Feed Water Heating—No. II. 








Labour-Saving Devices in Motor Works. 





Some Lincolnshire Oil Engines. 














PUBLIC NOTICES 





Birmi ingham Municipal Technical 


L 
REQUIRED in September next, the full-time SER- 
VICES of a LECTURER in METALLURGY. 


The commencing salary offered will depend By ed the 


previous training and experience of the cand’ 


For full particulars apply to the SECRETARY, 
Suffolk-street, — 





ounty Borough of Barrow-in- 
C y Seis. 
TECHNICAL AND JUNIOR TECHNICAL 


SCHOOLS. 
PrrvcipaL : D. HARDMAN, M.Sc. 


APPLICATIONS are INVITED for the POST of 
RING SUBJECTS (Graduate 


Salary: Min., £200; max, (according to scale), 


£450. 
Commencing salary based on experience and qualifi- 
cations. 


be obtained from the 


Further particulars may . 
Hall, to whom applica- 


By Order, 
L 


¥ ETT, 
Town Clerk and Clerk to the 
Local Education Authority. 
Town Hall, 


27th July, 1920. 717 





Neweastle-upon-Tyne Education 


COMMITTEE 


RUTHERFORD TECHNICAL COLLEGE. 


<a to commence duties early in September, 


ys aa ot the ELECTRICAL ENGINEERING 
ak RTMENT. — salary £500. 


Max coe salary 
(2) ASSISTANT TRCTURER in pe cnr a 
ENGINEERING. State salary 
LECTURER 


(3) ASSISTANT in MECHANICAL 
ENGINEERING. State salary required. 

Forms of application, to be returned as soon as 

stamped addressed foolscap 


THOS. WALLING 
Director of Education. 
Northumperiana -road, e 
Newcastle-upon-Tyne. 786 





dlend ih st spring buffers and the remainder with 
Lying at Admiralty Miging 5 Depot (Alness). 


150 rour-wheeled 8-Ton NS, sides 2ft. 9in. [ihe Queen's University of 
high, spring buffers, po wn 50 per cent. LFA 
steel _underframes and remainder wood under-| APPLICATIONS a EINVITED for the JUNIOR 
Lying on ASSISTANTSHIP in the Department of Civil Engi- 
53 ‘ at Admiralty Mining Depot, Grangemouth. pares deg Salary £200 per annum. 
ous wheeled (high and low-sided) WAGONS, loads Particulars may ained from Professor 
not Indicated, but presumably are 8-Ton, with HUMMEL, to whom epatioations should be sent not 
wood underframes and spring buffers later than August 21st, 1920. 


“> Ss Sa aEY. Mining Depot, Glen Albyn, 


28th July, 1920. 767 





and Carriage Co. 
TMENT PASSENGER 
Rly. ; six-wheeled. 
on appij nder Alt may be obtained 
ca P ication to the CONTROLLER, D.B.LE., Plant 
ment wee Section, Charing Cross Huts, Embank. 
A Tenders to ite returned not later than 10 a.m. 
Ne ust 23rd, 1920. 


| ihe 


APPLICATIONS are INVITE 
ANT LECTURE 


must have had a thoroug! and 
training in Engineering aad experience in Materiats 


Royal Technical College, 
GLASGOW. 
DEPARTMENT OF MECHANICS. 


for TWO ASSIST- 
SHIPS in MECHANICS. Candidates 











OTE —For nerticnlon f other G 
Perty for Sale  BURELOS” price Bd, at. all Testing and Hydraulics Laboratories. Duties will 
pookstalls, or by a quarterly subscription of 2s. post m ist b ee ee eS 
iu licton “ot, Pabllty™” Ministry ot “Menon ea ee oe es 
y_’Min iti Sinan ena ARs 
Whitehall-place London. 8.W. — ee : " 


College, 


Glasgow, 








PUBLIC NOTICES 


Wigan and 





District Mining and 


TE — COLLEGE 
ee UATOns are ITED. for the gpg of 
LECT vag re in MECHANICAL ENGINEERING 


Salary £400. 
Particulars may be had from the PRINCIPAL, to 
whom saat should be addressed as early as 


poss: 
Taqeiries and applications should have envelopes 
endorsed ‘‘ Appointment.’’ 744 _ 


ity of | Bradford. 


ord Corporation invite TENDERS 
SELIVERY and ERECTION of the 


““ R. 159."—No. 4 BOILER-HOUSE 
IPMENT, including Buildings, 
Water-tube Boilers, Economisers, 

Draught Plant, Feed Pumps, Coai-handling 
Plant and Piping Systems. 

Tenders must be for the whole of the work included 
in. the cont:act, and Tenders for any section or 
sections or portions thereof will not be entertained. 

Copies of the specification, general oe ae of 
contract, — of Tender, &c., may be obtained m 

Thom Roles, City Electrical Engineer and 
Manager, Electricity Offices, Town Hall, Brad 
on payment of.the sum of Two Guineas. Additional 





the SUPPLY. 


PUBLIC NOTICES 





(Sorporation of Dublin. 


PUBLIC LIGHTING COMMITTEE 
The Public Lighting beggar on of the Corporati 
pe is prepared to receive TENDERS for the 


of— 
(a) SHEET METAL WORKERS’ TOOLS, includ- 
ing Guillotine Shearing Machine, Bench 
Folder, Lever Punching and Lever Shearing 
Machines, &c. 
{b) —_™ PLANT, complete with Ladles, 
c 


Specifications may be obtained from the Superin. 
tendent of Public Lighting, Tara-street, Dublin, on 
payment of 10s., — sum will be refunded on 
receipt of a bona’ fide Tender. 

The Commit a soon met bind itself. to accept the 
lowest or any Ten 


Tenders must be submitted on the printed form. 


Tenders must be enclosed in a sealed envelope, 
addressed to the Chairman, Public Lighting Com- 
Dublin, and marked 


mittee. Lord Edward- street. 
“* Tender for — or ‘“‘ Tender for Galvanising 
Plant,”” as the y be. 

Tenders to ee delivered not later than Eleven 
o’clock a.m. on Wednesday. 13th agire 


D J. 
. Public Lighting ¢ Committee, 
Lord Edward-street, Dublin. 
31st July, 1920. - 774 


[London County Council. 


OUSING DEVELOPMENT SCHEMES — 
APPOINTMENT OF tATOR TO ADMINIS- 


wey me INVITED for the POSITION 
SSISTANT 1 to the ‘ADMINISTRA OR of 

DEVELOPMENT SCHEMES. 
i. be a ens one, 
as 





pted serve, 
Avplications must be made upon 
obtained from the Administrator of Housing Develop- 
ment Schemes, County Hall, Spring-zardens, 8.W. 1. 
Stamned ad foolseap envelope necessary 
Candidates will be required to state on the applica. 
tion form the salary desired. All cen ny a 
must be marked “‘ Assistant to Administrator. 
application forms must received at the ante 
= not later than 11 a.m. on Friday, 20th August, 
1 ls 


JAMES BIRD, 
787 Clerk of the London County Council. 





PATENTS AND DESIGNS ACTS, 1907-1919. 
GEAR-CUTTING APPARATUS. 


TheP: Proprietorsof British Letters 


TENT No. 18,658 of 1914 sre PREPARED 
to SELL. the PATENT or to LICENCE British Manu- 
facturers to work under it. It relates to machinery 
for cutting La phen or so-called spiral teeth, particu- 
larly on bevel gea 
Address : BOULT. WADE and TENNANT, 
111/112, Hatton-carden, 


759 London, E.C. 1. 





PATENTS AND DESIGNS ACTS, 1907-1919. 
STAY BOLTS. 


The Proprietor of British Letters 


Patent No. 7803 of 1915 is PREPARED to SELL 
the PATENT or to LICENSE British manufacturers 
to work thereunder. It relates to the manufacture of 
Boiler Stay Bolts having integral threaded heads at 
both ends and a reduced intermediate portion formed 
by slotting, pressing,and twi ony 

Address : BOULT, WADE and TENNANT, 

111/112, Hatton. garden, 


807 London, E.C.1. 





copies of the specification, &ec., may be 
payment of the sum of One Guinea per cop The 
sums paid will only be refunded upon reosint of a 
a fide Tender, with the —— of all the docu- 
ts in good go ap and after the Tenders have 

bem adjudicated w 
Sealed Tenders, ‘on. “the forms provided, must be 
sent, fully filled in, to me not.later than 10 a.m. on 
Thursday, the 9 September, 1920, endorsed 
“* Tender for Electricity Works—Contract R. 159.’”’ 
The contract will Leg subject to the Fair Contracts 


tractor will be required to sign a print of such clauses. 
ow Ap or any Tender will not necessarily be 
pted. 


. FLEMING 


Town Clerk. 
Town Hall, Bradford, 
30th July, 1920. 775 


Public | Works Ministry. 


RIGATION DEPARTMENT. 
TENDERS ae be RECEIVED at the office of the 
Inspector-General of Irrigation, Upper Egypt, Public 
Works Ministry, Cairo, until Noon on 18th September, 
1920, for the PURCHASE of a MOTOR LAUNCH, f 
the 4th Circle of Irrigation. 

Persons wishing te tender can see the specification 
and obtain all other a ig _ day, “—_ 
holidays excepted, from 9 a to 1 -. at the 
of the INSPECTOR- GENERAL OF mR RIG ATION 
FOR UPPER EGYPT, iro, and also at the office 
of Sir oe Queen Anne’s Chambers, 
Westminster, 8.W. 833 


i of the Poor of 


“ 
T 7 banger of ee hereby . invite 
the PROVISION and_ INSTALLA.- 
TION ot T HEATING APPARATUS in X1 Ward of 
their ‘Sicmeey, Kenningto: 
Printed forms of eater. together with specification 
(which alone will be received), may be obtained at this 
office any or (except or prety nese the hours of 








10 a.m. and 5 p.m., and must returned in a sealed 
envelope, superscribed ‘‘ Tender for Heating X1 
Ward,”’ addressed to the undersigned, or placed in the 


box provided for the purpose in the office of the Clerk 
to the Guardians, by the tenderers or their representa- 
tives, should they so desire, not later than first post 
on Saturday, the 14th proximo. 

The Guardians do not pledge themselves to accept 
the lowest or any 7. 


By Orde 
JAMES L. GOLDSPINK. 
Clerk to the Guardians. 
Guardians’ Offices and Board Room, _~ 
Brook-oteess, Kennington. -road, S.E., 


July, 1920, 766 


Reconstruction Reinforce- 
MENT. 


THE WALKER-WESTON CO., Ltd. 
7. W -street, 


ormwood 
London. E.C, 2. Ex. 
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PUBLIC NOTICES SITUATIONS OPEN (continued) 





SITUATIONS OPEN (continued) 


—. 
SITUATIONS WANTED Ceontinusg) 











V ANTED, ONE or TWO Good BEA UGereMEs, 
used to Elevators and Conv eyors and Grind: 
Plant. Apply. ting age, experience, &c. rade 
Ofte. to experience.—Address, 818, The or wee! 

818 a 


(Jounty Borough of Sunderland. 


BOROUGH. £ fonts EER AND 


Y 
The Corporation cartio XPPLICATIONS for the eee i. Saenes' Te As 








oerox of BOROUGH PNGINEER and SUR- 
YOR RAU! GHTSMAN, “ASSISTANT, Must hho had 

VEawinintes must have had a thorough training in all experience in Construction of Lancashire Boilers, 
branches of Engineering and Surveying, and be/| Tanks and Pipework.—Apply by_ letter, giving refer- 
Members of the Institution of Civil Engineers or | ences and wages required, to H, d T, DANKS 
possess other like qualifications. (Netherton), Ltd., Netherton, Dudley. 831 a 

The salary will be.at the rate of £1200 ner annum. 

Canvassing, either directly or indirectly, until after | for City 


ae GHTSMAN-CLERK REQUIRED 


the fitst selection of candidates, will be deemed a dis- | ffice of firm, of Engineers; Typewriting and 


qualification Shotthand esséntial——Reply, stating particulars and 
Applications, together with copies of three recent | salaty expected, to Box 498, c.o. Judd’s, 97, 
testimonisls. which will not be returned, addressed to | Gresham-street, E.C. 2. 761 A 


the undersigned, endorsed on cover * Borough Engi- 


meer and Surveyor,”’ 





are to be delivered at my office, RAUGHTSMAN, Experienced in Lift Design and 





| 
Town Hall, Sunderland, not later than Twelve o’clock 
> a a * ha ® . | Lay-out for Manufacture.—Address, a The 
at Noon on Tuesday, the 24th i $ Nex next. | Enginer Office. S98 A 
Town Clerk. | 
Town Halt, Sunderland, | RAUGHTSMAN REQUIRED fer London Office 
28th July, 1920. 758 | well-known _ Centrifugal Pump facturers. 
ee ree oe CF WE _. | Salary £6 weekly.—Address full par feulars, _ 
| The Engineer Office. A 


TEW ROOM.—REQUIRED AT ONCE for a 
mercial Motor Works in Yorkshire, FOREMA 
for View Room; only a really live man will be con- 
sidered.—Apply, giving fullest particulars of experi 
ence, names of former employers and salary expected, 
ton PRODUCTION,” Karrier Motors, Ltd., Hudders 
eld. 798 A 





OMPETENT TURNER (both Light and Heavy 
Work) REQUIRED for Gold Mine, West Africa. 
——Address, giving particulars of experience and salary 
required, with copies testimonials, 799, The Engineer 
Office. 799 A 
VHTEF | STOREKEEPER WANTED for Engineering 
/ Works in N.W. district ; must be able to 1 
Full Control of AB owe Stores, and have hel 
experiencé with Raw Material and Manufactured Parts. 
Applicant should. have a good knowledge of Stores 
Records, and must be a good disciplinarian.—Address, 
stating age, experience and salary required, 651, The 
Engineer Office. 6514 


FERANENCY 
. J. SMITH, 2a 
6253 a 


ATIERNMAKERS (Engineers 
P for capable oe 


Wynyatt-street, E.C. 1. 





RAUGHTSMAN REQUIRED for Engineer’s London 

Office, skilled in Preparing Lay-outs, Drawings 

ot Conveying Plants for Coal, Ore, . _ Also 

DETAILERS, with Structural and Mechanical Know- 

ledge; only experienced men need apply. eee 
40, The Engineer Office. 


Required by Publie Works | 


RIMENT, SUDAN GOVERNMENT. 
THREE. FOREMEN OF WORKS for Buildings. 
ONE ARCHITECTURAL DRAUGHTSMAN, 

ONE MECHANICAL FOREMAN OF WORKS 
for small Pumping Plant and Oil Engines, Pay £E25 
monthly, plus 40 per cent, war bonus, with a maxi- 
ium of £E10 per month, such war benus being 
subject to variation. £E1 equals £1 0s, 6d. sterling. 
Engagement to be for one year on probation. It | 
found satisfactory at end of two years, post will be | 
made permanent and pensionable. Increases of pay 
are granted every two years for the first four years 


D®ve sHTSMAN REQUIRED to Take Second 
Charge of Drawing-office; experienced Magneto 
good men only need — ae 
800 4 





and Dynamo Designer ; 
Address, 800, The Engineer Office. 


VD ge 





AUGHTSMAN, STRUCTURAL, REQUIRED AT 





and every three years thereafter, Age of applicunts | 
a an | NCE, London district ; capable of Designing, 
joni norte ell ee men preferred. Strict medical | Estimating and Detailing Steel-framed Buildings, 
second-class passage out and home | Factories, &c.; must be competent. theoretical. and 
on completion of service. Aesisted passages when op | prctical’ man. Also” ONE, JUNIOR.-Address 
leave. Four months’ leave granted every second year, stating salary required, experience, &c., 829 The 
should circumstances a —Applications should Engineer Offic = » ve "839 
be sent to Sir A. L. WEBB, K.C.M.G., Queen Anne’s | “?S!ne sian ae S 
Chambers, Westminster, S.W.1, with copies of testi- sf « 
monials (originals not to be sent). Letters to be RAUGHTSMEN, TWO, REQUIRED IMME- 
Foreman of Works.” 760 | 3” DIATELY for Bridge and Constructional Works ; 


marked ‘ 
. must have had 10 or 12 years’ experience; able to see 


|Jobs through from order to completion. —Address, 
Omtoes full particulars, salary, &c., 605, The Engineer 
605 AT 


SECTION LEADER, 








SITUATIONS OPEN 








RAUGHTSMEN WANTED 





NTS for the POST of ‘* Power Plant 
i Assistant ’’ are thanked “and iriformed that the | I SENIORS and JUNIORS, accustomed to Mecha- 
VACANCY HAS BEEN FILLED—ROWNTREE | Bical Movements, experience in Traction Motor 
and CO., Ltd., York. 780 a | Controllers and Apparatus = advantage. SENIORS 


RED, with experience in 


|} and JUNIORS also REQU 
giving age, experi- 


| Heavy Traction Motors. ae 








w: ANTED for Abroad, WORKS ENGINEER;; | ence and salary required, to Chief Draughtsman, THE 
must have had scientific training and practical | ENGLISH ELECTRIC €O., Ltd., Dick, Kerr Works, 
perience ingmanufacture of Non-ferrous Metals. Give | eston. 836 A 

te ils, experience, age. &c.— Address, 812, The Engi- | 
neer Office. siza | RAUGHTSMAN WANTED for Glasgow; Only 





capable men with good general mechanical engi 

neering experience need apply, stating age, experience, 

salary required, and when free, to Box 177, Brown's 

Advertising Agency, 166, Buchanan-street lasgow. 
816 A 


Wa for a Firm of Structural Engineers in 
India, a good STRUCTURAL ENGINEER and 
WRAUGHTSMAN ; must have had Estimating. and 





Erecting Experience ; ae not over 30; five | 

years’ agreement; salary; mpees 550 to 750 per | " - 

month.—Write, with full particulars of experience, &c., RAUGHTSMAN WANTED for Glasgow, Expe- 

to Z.K. 704, care Deacon’s, Leadenhall-street, London, rienced in designing for estimating purposes, 

E.C. 3. 686 A taking out quantities, handling correspondence, 
dictating tenders and office routine generally. Sugar 





factory experience preferred.—Apply, stating age, 
experience, salary required, and when free, to Box 
No. 179, Brown’s Advertising Agency, 166, Buchanan 
street, Glasgow. 817 A 


RAUGHTSMAN WANTED, with Experience in 
the Preparation of Engineering Drawings for 


'ANTED ie a Grow’ of CoHieries in South Wales, 

& first UPERINTENDING ELECTRICAL 

and MECHANICAL ENGINEER. Applicant must 
be competent to Supervise High-tension Power | 
Station Overhead Lines, and Electrical Installations. 
—Address, with copies only of testimonials, wes 











salary required, 343, The Engineer Office. Illustration Purposes ; good hand at Lettering 
essential. State age, salary and experience.—Address, 

PVANZED,. Thoroughly Qualified ELECTRICAL | 769, The Engineer Office. 769 A 
ENGINEER to Take entire Charge of Sales RAUGHTSMAN WANTED on the North-East 


Department of Country House Electric Lighting Sets 
of well-known manufacture.—Address, stating age. 
salary, and qualifications, 821, The Engineer oe 

21 A 


with experience in Water-tube Boiler 

i State age, experience and 

716, The Engineer Office. 
716 a 


SS DRAUGHTSMAN REQUIRED 
used to work in connection with Wagon and 


Coast, 
Arrangements and Details. 
salary required.—Address, 








| 
IVIL ENGINEER WANTED for the Cockermouth, 
Keswick and Penrith Railway.—Apply, stating 


ge, experience and salary required, &c., to the R h —Add stati expe and 
SECRETARY and GENERAL MANAGER. Mr. J. | Repair Shops. ar BE, SGa-oxDerionce. Sn 
Clark, Keswick, Cumberland. P1655 A salary required, 736, The Engineer Office. 736 A 








YOOD SENIOR DBAVGRTENAy RyavINSS ) tor 
for Railway | Experimental Aeronautical Works; must 
capable of carrying out all Detail and Geabosnt 


RTIZAN INSPECTORS.—WANTED 








Z in Argentine, TWO experienced MEN, between 
30 and 40 years of age; must thoroughly understand | Design; a man of technical training desirable, and a 
Building Construction’ and Maintenance of same; | good knowledge of shop practice essential. Applicants 
salary £500. ——W. rite, giving references and details | to state age, experience and salary required. er 
experience, a c.o. Street’s, 30, Cornhill, | 793, The Engineer Office. A 
London, E.C. 3 789 aA | 
| FUNIOR DRAUGHTSMAN, Preferably Experienced 
XOUNDRY MANAGER WANTED for a modern | in Aerial Ropeways, Cranes or similar work. 


State full particulars of experience, age, antary, BS. —_ 


Foundry in the Manches istri gaged © - 
‘ounc 1 the Manchester district engaged on ‘Address, 442, The Engineer Office. oA 


high-class Machine Tool Work; must have had a 
combined practical and theoretical training. One 
who can manage men wisely and instil into them the 
desire of producing efficient work cheaply. The 
position is a permanent one and offers a good oppor- 





UNIOR DRAUGHTSMAN REQUIRED for Central 
Africa, with experience in Light Marine Work 
(Ship and ce tei —_ —. — particulars of 








tunity to a first-class man. State experience, age and ag experien: d salar equired, to Box 
salary.—Address, 802, The Engineer Office. 802 4 | No 470, Lee —— Nishtingale. Advertisement Omnces, 
Esterseble 
INING ASSISTANT REQUIRED for Northern 

mA Nigeria, used to Empire or Banka Drills.— | UNIGR . STRUCTURAL DRAUGHTSMAN 
Write, giving full particulars and. stating salary WANTED for large Industrial Concern in Kent ; 
required, to “EB. N., oe. J Vickers and Co., knowledgé of Warehouse Buildings and Conveyor 

Ltd., 5, Nicholas- lane, EC. z: B77 4 Gantries essential ;. good opening for suitable man.— 


Address, stating age. experience and salary reqepaeds 
| 795, The Engineer Office. 





INSPECTORS —WANTED | 
TWO thoroughly 





ERMANENF WAY 
for railway_in the Argentine, 
experienced MEN, well up in Railway_ Maintenance; | 
must be betwéen 30 and 40 yéars of age; salary 
£450.— Write, giving references and details experience, | 
. INSPECTOR,” c.0. Street’s, 30, Cornhill, London, | 
E.C. 3. 790 A 


EADING DRAUGHTSMAN REQUIRED for Con- 
structional Steel Works near London thor- 
oughly qualified in Designing and Detailing ; must 
able to supervise jobs from start to fimish in this 
department. State full experience, age and salary 
| Tequir and when free to commence duties.— 
| Address, 781, The Engineer Office. 781 A 








OLL DESIGNER WANTED for Large Steel Works, 

» with experience in Plates, Girders, Rails, and 
other sections. Must be able to supervise the starting | 
up of rolls. State age, experience, and salary required. 
Address, 808, The Engineer Office. 808 A 


OCOMOTIVE DRAUGHTSMAN REQUIRED. State 

| age, experience and salary expect Applica- 

| tions will be considered only from those who have hai 

| experience in the Locomotive Trade; no ae need 
4A 


























% ee apply.—W. G. BAGNALL, Ltd., Stafford. 

NALESMAN ENGINEER, with Good Practica] | ———— aa 
experic nce, = who has specialised in Industrial NE or TWO Competent DRAUGHTSMEN (not 
Sone Sea te emt tact ang | O) Designers) REGUREED : ‘previous experienc in 
way plenty of duitiative: Wilte siving ace, ‘training Reinforced Concrete essential.—Write, stating experi- 
experience, and neath required.— Address, Bl, The f sear one, and salary _ Exper el a ene Of 
Eusineer Office: , a 1 | draughtsmanship, to THE COPPEE CO. (Great 

. “ 751 A 3ritain), Ltd., King’s House, Kingsway, W.C. 2. 
| 792 A 
FORKS MANAGER WANTED for Large Engi- ¥ == SF 7 re 
Wrmring Works in West of Scotland.” young | FZEQUIRED, JUNIOR MECHANICAL DRAUGHTS- 
energetic man with up-to-date experience.—Write, | 1» MAN, with experience of Motor Car Drawing.— 
stating full particulars, with salary required, to| Write, stating experience and salary required, to 
‘FERRO,” Box 421, Sell’s Advertising Offices, | Box 2855, c.o. Black’s, 51, New Oxford-street, W.C. 1 
Fleet-street, E.C. 4. 772 a} 840 A 
| CY TRI JCTURAL STEEL WORK DRAUGHTSMAN 
WANZED. DRAUGHTSMAN, Accustomed to De. | } WAN ; able to make Workshop Details 
signing and Detailing Rubber Machinery ; | Without supervision.—Apply to REDPATH, BROWN 
London district. State age, experience and salary | and a Ltd., Riverside Works, East Greenwich, 
required.—Address, 688, The Engineer Office. 688 a | 5-E. 10, ‘stating age, salary expected and previous 


| ex perienee. 830 A 


AL| 
in 








OOL ‘DESIGNER REQUIRED AT ONCE for LC. 


W. ANTED, Exnerienced MECHANI(¢ 
) UGHT: N fi i Z 
ots AUC /HTSMA for Engineering Works Engine Work; applicant — a good shop 














N heste < Zo00c 2 | 
Manchester , district; good technical aualifications | experience and. be socustomel to. AUto. and. Semi. 
ferred. —Write, stating age oe gt | auto. Lay-outs. Also good JUNIOR REQUIR RED.— 
required, to 834, The Engineer Office. _ 834 A Apply, giving full particulars of, emer refer- 
J J 3 ; a ences and salary required, to PRODUCTION,” 
Se ae ee To.” Lae ee ee, ee eee, 797 A 
\ JANTED for South America, DRAUGHTSMEN, | 
_ experienced in Locomotive Construction and | OOL DESIGNER WANTED: Able to Prepare 
Design ; workshop and technical training, with sound | Complete Lay-outs for Automatic Screwing 
knowledge Mathematics and Mechanics essential. | Machines; experience with Acmes and B. and § 
Applicants not to be under 25 years of age and must | preferred. * Only first-class men need apply; South 
have had not less than -3 -years’ drawing-office experi- | Yorkshire district.—Address, 709, The Business Office. 
ence. Commencing £350 per annum.—Address in } —s 709_A 
writing, giving full experience, &c., to BUENOS — 


_ and PACIFIC RAILWAY, 
u.C. 2. ‘ 


Wane: 


Dashwood el ws Experienced FOUNDRY FOREMAN for 

Non-ferrous London Foundry employing about 
hands; applicants must be sober and_ strict 
disciplinarians and accustomed to production of high- 
class work Plate and machine moulding. 





60 


JUNIOR MECHANICAL DRAUGHTS- | 


Gloucester district, with experience in by hand, 
levator Work or Compressors preferred, State age, | Give full details of past experience, age and salary 
experience and salary Address, 714, Tha Engineer | required and referepces,—-Address, 791, The Engineer 
Offics 714 4 | Office. 701 4 


i 


JANTED AT ONCE, First-class ELECTRO- 
NICKEL PLATER and POLISHER to Put into 
Operation and Take Charge of Plating Department in 
S. Midland Factory ; excellent opportunity and good 
wages, with chances of advancement, to right man.— 
Address, 762, The Engineer Office. 762 A 








SITUATIONS WANTED 





POSITION REQUIRED by 
ENGINEER (35), suchas 
reduction Engineer, 
&c., where initiative, tact and 
originality are essential; keen worker, having had 
exceptional works, D.O. and —— experience ; 
at present disengaged.— Address, P1677, The Engi- 
nee? Office. P1677 B 


ASS ATIVE 


NICAL 
Assistant or Works or 
Chief Draughtsman, 





REALLY RELIABLE AGENCY, from which 

to obtain *‘ THE RIGHT MAN ”’ for any 

job in the Engineéring Trade. No charges. 
Immediate personal attention given to _aill 
ae. If you are interested, WRITE ME.— 
EVAN HARRINGTON, Introduction Agent, 
ndon, W.1. Telephone 


ai. Eastcastle-street, 
“* Where the best men 
738 B 


No. » Museum 6223. 
come from.’’ 





M.I. Mech, E., A.M. Am. Soc. M.E. (37), Spanish- 
JA. speiking, OPEN for ENGAGEMENT, having 
had exceptional experiences abroad on construction 
and administration of railways (steam and iesel 
electric plants), chemical works and mining machinery 
in general.—Address, P1649, The Engineer ae. 
































F° ORGE MANAGER AT LIBERTY. & sek ae 
ledge of forging, carbon and alloy ste A2- 
treatment, steel works practice ; thoroughly priyittt 
life’s experience good organiser, and contro! ot Practical, 
Address, P1610, ‘The Engines? OMice, iene 
RATING, STEAM, HOT WATER EXpy — 
SIRES ENGAGEMENT as REPRESEN TA pee 
Thorough practical experience, good refereieoe VE. 
17, Foxley-road, Brixton, London, 8.W. P "ieee B 
Cheam ete AL ENGINEER (28), AC 11, 
D.O, experience in steam and ge er Sho 
DESTRES POSITION in DRAWING-OFFic Yt 
technical work.—Address, P1643, The Ene cine" i 
=. = "1643 s 
ECHANICAL ENGINEER WANTS RE 
GAGEMENT as Assistant Manager oy Fore BN. 
where long all-round general experience anq 
knowledge of office routine will be of us SNcfoud 
36, York-road, Hitchin. Pion 
—. 
N I. MECH. E. REQUIRES POST. «, Mid Ge 
e experience, locomotives, electrical mac Rh ral 
rolling stock, road vehicles, gas plant, « toot 
ment if required.—Address, 813,4The Eneijcer gfe 
te, 
ee A : ‘ 813 
ae = ENGINEER, 17 Years’ I xverie 
last four as chief engineer, REQUIRES 
POINTMENT at home or abroad’: thorou th k AP. 
ledge of the economical management and » sintenames 
of all classes of steam machinery, boile; pumpire 
plants, D.C. electric generators, &c.; — first aid 
B.O.T. certificate—Address, P1674, The Engines 
Office. P1674 “ad 
= MILT AND FORGE MANAGER OPEN t 
‘EPT APPOIN TMENT sound practical and 
technical knowledge : rs experien OS BK od 
organiser.—Address, P1611, The Engineer Mi ee 
ROSE By Dy P1611 um 
y ANTS APPOINTMEN’ r, ENG IN} ER-SUR 
VEYOR, 10 years’ experience in railway road. 
coast, mining, geodetic, astronomical, reclamation’ 
irrigation, oilfields surveys in Australia, West Indies’ 
South America, South Sea Islands, Ne Guinea, 
England.—_NEAL McNEILL, 31, Shakes). ire-toad. 
Herne Hill. 1657 p 
woes MANAGER, Shortly Disengaged, SEEKs 
CHANGE, London or South preferred : 30 years’ 
experience all branches; good organiser modern 
methods; excellent references: moderate salary 
Address, P1654, The Engineer Office P1654 
RAUGHTSMAN REQUIRES SITUATION: Uyeg 
to general mechanical work and jigs and tools 
several years’ experience London and provinces. Falj 
particulars and references.—Address, The 


Pir 
Engineer Office. P1673 








20 years’ engineering experience 
thoroughly trained in works, cost and 
commercial accounting, E.P.D., and income tax, mer 
cantile and commercial law, reorganisations and 
flotations. At liberty Ist September. Salary £700.— 

ddress, 59, The Engineer Office. 59 B 


» POSITION; 
(commercial) ; 





Highly : xpe- 
practice). 
Would 
First-class 
811 B 


Cc IL ENGINEER, Russian, 40, 
/ rienced reinforced concrete (18 years’ 
Good English, French, German, “ Greek. 
ACCEPT SITUATION England or abroad. 

references.—13, Lawn-crescent, Kew Gardens. 





IVIL ENGINEER (Swiss) (28). University 
Zurich, practical experience, hydraulic power 
works, speaking English French, German, some 
Italian, SEEKS POST Great Britain or abroad.— 
Address, 804, The Engineer Office. 804 B 


ESIGNS of MOTOR CARS, CYCLES, &c.—TWO 
technical and thoroughly practical ENGINEERS 
will PRODUCE complete DESIGNS or develop ideas 
into practical and patentable form. Will organise pro- 
duction. and works systems.—Address, P1659, The 
Engineer Office. P1659 B 











NGINEER, Age 30 (B.0.T.), SEEKS POSITION 
at home; 7 years’ sea experience, 8 years work- 
shops. Thoroughly experienced in repairs and main- 
tenance of large power planta. First-class reference. 
Held a commission in the R.N.R. during the war.— 
Address, P1663, The Engineer Office. P1663 B 





Mech. E., DESIRES POST 
abroad; thirteen years’ technical and works 
experience (électrical and mechanical). Had charge of 
large works and D.O., also colliery lay-out and sink- 
ing operations with well-known firms.—Address, 
P1618, The Engineer Office. P1618 B 


NGINEER, A.M.T. 





NGINEER, A.M.I.C.E., with University Degree 
“4 #and knowledge of French, DESIRES POST, pre- 
ferably in London; for last three years has been in 


charge of department; good experience in general 
engineering and export business.—Address, P1670, 
The Engineer Office. 1670 B 





)NGINEER, B.Sc. (Honours), Civil Engineering (26), 

“4 married, 34 years’ engineering workshop experi 
ence, DE SIRES OPENING or POST with prospects. 
Hard worker ; ; good references. Commencing salary not 
first consideration ; ex-Service; willing to go abroad. 
—Address, ¥1667, The Engineer Office. P1667 B 





"1649 B ase. DRAUGHTSMAN SEBKs SIT" ATION in 
> 2 years’ experience in office and 18 months 
UYER to Manufacturing Engineers, Used to Con-| works.—J. H., 11, Grange-road, Southall, \ 
: cine for all consumable either * eee P1668 & 
aa will, in a few weeks, be at BER for NE oo 2 
APPOINTMENT in London.—Address, P1678, The T ADY TRACER REQU TRES RE- ENGAG EMEN?: 
Engineer Office. 1678 B 4 three years’ experience in engineer's office ; good 
references.— Address, P1644, The Engineer o IMfice, 
((APABLE ENGINEER, Mechanical and Electrical, } —— = witoa' 
/ Assoc. M. Inst. C.E., sound technical qualifical ADY (Youle) DESIRES ENGAG GEME NT os 
tions. wide commercial experience, accustomed contro- 4 TRACER in an Architect's or Engineer's B a 
of staf and men, DESIRES APPOINTMENT, willing | negs —Write, A. M., c/o Smith's Bookstall Ledieien 
travel.—Address, P1623, The Engineer we a Junction * P1697 ae 
1628 B ed i. 
- 1TEEL TREATMENT.—FOREMAN, till Recent 
HARTERED | SEC RETARY. F.C.18 DESIRES S with eminent motor and aero-engine firm par 


‘ SEE “ 
EMPLOYMENT ; ‘ 











thoroughly conversant ith 
carbon and alloy steels —Address, P1672, The 

neer Office. Pi67 
OOL-ROOM FOREMAN, agg Engineer an 
designer, press® tools, jigs, Axtures. r refs 
organising ability. DISENGAG ED.—F. A. MILES, 
114, Castle-street, S.W. P1653 B 
RAINED NURSE DESERES POST as First-aid 


nurse in works or factory. London or suburbs, 
Excellent accident and surgical experience. Fxcellent 
testimonials. — Address, P1661, The Engineer (Office 
P1661 & 





PARTNERSHIPS 


For 
ENGINEERS with CAPITAL 


up to £30,000, 


Partners or Directors, 
Apply to 


Wheatley Kirk, Price & Co., 
46, Watling St.. LONDON, E.C. 4. 


Established Seventy Years. 





as 





Hageman mage WORKS.—Splendid Opportunity 
an INVESTMENT. of £7000 in an 
aT ENGINE SERRING WORKS Machinery 


valued at £9000. A Directorship will be given and 
position of Working Manager in the company to 
practical man. Debenture can be given upon the 
whole of the company’s assets. Full details given to 
priss als only at an interview.—Write in first instance 
1650, The Engineer Office. P1650 1 


FOR: SALE. Ux 


FRANCE in 1842, with two works and hydraulic 
power and comfortable dwelling-house (on the Parie- 
Calais line), and offices in Paris. The business deals 
chiefly with ECONOMICAL WOOD and METALLIC 
CONSTRUCTIONS and ROOFING. A sum. of 
800,000f. (reduced one-half by the change to English 
currency) will purchase the business and provide the 
working capital. The business may suit several 





—IMPORTANT and SOUND 
BUSINESS, established in 





NGINEER (34) 
4 DESIRES PERMANENT POSITION aires 
5 years’ shop experience, 13 years sea (10 with B.O.T. 
chiet’s certificate); thorough knowledge all classes 
machinery, turbines, gas, petrol engines, &c. Shortly 
disengaged.— Address, P1632, The Engineer Bae. 
B 





NGINEER REQUIRES POSITION as PROGRESS 
MAN ; has held similar position. "Motor work or 
Willing to_go to any_town,— 


general engineering. 
P1505 B 


Address, P1505, The Engineer Office. 





7 NGINEERS. — RE - ENGAGEMENT WANTED 
where a thorough practical experience of forgings, 
machine shop and press tool and jig work would be 


useful; supervisory or entiré charge if desired.— 
HARRIS, 2, Devonshire Cottage, Old London-road, 
Hastings. P1669 B 





XPERIENCED ENGINEER-ARCHITECT, Expert 
draughtsman, shortly finishing an_ eight years’ 
company engagement, SEEKS RESPONSIBLE AP- 
POINTMENT, home or abroad; docks, warehouses, 
bridges, waterways, steel structures, reinforced con- 
crete, estates, &c.—Address, P1676, The Engineer 
Office. P1676 B 





ACTORY ACCOUNTANT (28) REQUIRES Similar 

w POSITION in England or abroad. Experienced 
in compiling balance sheets, trading and profit and 
loss accounts, departmental on-costs, and all branches 
of accountancy and costing. First-hand experience in 
the modern costing of power engines, boilers, and con- 
structiona] work, steel and brass stampings, castings, 
&e. Large or ainall factory,—Address, P1624, The 
Engineer Office. P1624 B 








PENGINEER, DESIRES PERMANENT POSITION | partners having no experience in ‘this particular 
4, ASHORE; 12 years’ shop experience, 11 years| branch. The works are being run with a good staff, 
sea, 3 aon as chief (Ist Class B.O.T. certificate) ; | and the present owner, who has been associated with 
charge engines, boilers, pumps,- &c.; refrigeration ; | the ‘business for 43 years, will assist the purchasers 
disengaged shortly.—Address, P1651, The Engineer | in starting.—Address, M. DAUMAS, Avocat, 6, Rue 
Office. P1651 B de Séze, Paris. 411 
Ex-Lieut.-Commander, R.N E., with Good Experience, SEEKS 


it 
M.' | CHVE. INTEREST with well-established firm 
where investment and services would meet with suit 
able return.—Address, 814, The Engineer Office 
sl4c 





ae ees and ACTIVE DIRECTORSIHIPS 

ANTED in Mechanical, Constructional, Flec 

trical ‘Engincers, &e., for Clients with technical experi 

ence and ¢apital from £1000 to £20,000. _ IL . s rt 
and PRATT, 1& Walbrook, London, E.C. 








ad 
AGENCIES 

AGENT WANTED for London and South of England 

on commission basis to push sales of fuel-saving 


appliances, Must have office in City and good con- 
nection amongst steam users.—-Address, 819, 7 I ne zi- 
neer Office. 





ANGINEER, with Commercial Experience, WOULD 

“4 LIKE TO HEAR FROM ANOTHER, who \ ould 

oin to OPEN tee S BUSINESS ; capital abo 
1875 


ut 
290.—Address, P1675 The Engineer Office. ( 





L ‘ONDON AGENC Y or COMMISSIONS WANTED 
4 by live business man with genuine connection 
amongst export, engineering houses, works, institu- 


tions, &c.—-Address, P1664, The E ngineer Office 
1664 DP 


For continuation of Small 
Advertisements see page iil 
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JULY. 


Railway Working. 


On the 10th a White Paper, Cmd. 815, 
“‘ Railway Working,” which gave the financial results 
of the working of the railways of the United Kingdom 
for the financial year ended March 31st last, was 
published. The figures show that the British railways 
earned 185} millions at a cost of 178 millions, leaving 
a credit balance of 74 millions, which was reduced to 
7 millions by losses on ‘ other businesses.’”’ The 
guarantee of 454 millions, plus 1 million for interest 
on capital works brought into operation during the 
period of control, caused a deficit of 39} millions for 
the British railways. The Irish railways just managed 
to get their receipts to exceed the expenditure by 
£1003. Their loss on ‘other businesses’’ was 
£21,153, and when the guarantee and interest were 
paid the deficit was £1,835,750. These results were 
accompanied by a memorandum saying that since 
the increase in rates last January—which were 
estimated to produce 50 millions a year and which 
made 10 millions from January 15th to March 31st— 
materials, coal, labour, rates, taxes, compensation, 
&c., had gone up to the extent of 44 millions a year, 
and the deficit for the year, despite the increase in 
rates, was likely to be 54} millions. The Ministry of 
Transport, therefore, on the 7th, instructed the Rates 
Advisory Committee to offer advice as to how this 
deficit should be met, pointing out that as it was 
essential that the railways should be made self- 
supporting by the end of June, 1921—in view of the 
return to the companies on August 15th, 1921—it 
would be necessary to meet the deficit of about 
fifteen months in eleven months’ time. 


Railway Rates and Fares, 


THE Rates Advisory Committee has had a 
very busy month. On June 23rd the inquiry as to a 
general revision of railway rates and charges was 
adjourned, and on July 6th the Committee began an 
investigation of the question of workmen’s fares and 
of other fares lower than the ordinary. Three days 
sufficed for this work, and on the 13th an inquiry as 
to an interim revision of rates, fares, tolls, dues, and 
charges in order to meet the further deficit men- 
tioned in the preceding note was opened. This inquiry 
aroused among the public general alarm, which was 
fanned by a popular agitation in the Press wherein 
the threatened increase in fares was called a Holiday 
Tax because of its possible imposition at the beginning 
of August. From the economic point of view an early 
introduction was desirable, as August gives 12 millions 
and September 9 millions in passenger receipts out of 
a yearly total—on 1919 figures—of 106 millions. 
Eventually it became clear that to begin in September 
would mean an increase of 100 per cent. on pre-war 
rates, but to begin now would need an advance of 
75 per cent. On the 26th the Committee reported 
in favour of the latter course, and advised that 
season tickets should be increased 50 per cent. above 
pre-war rates, traders’ tickets to be the same rate as 
season tickets, less 20 per cent., and workmen’s 
tickets to be roughly a single fare for the double 
journey. On the 23rd the Committee adjourned until 
September 14th, when it will resume its inquiry into 
the general revision of rates, on which it hopes to 
report by November so that the necessary legislation 
can be put forward next year and passed before the 
Government control ceases in August. During the 
recess the Committee will issue its recommendations 
as to an interim revision of goods rates. On the 28th 
the Government announced its acceptance of the 
report, and, except that workmen’s fares are not to 
be increased until September Ist, the changes will 
come into operation to-day, August 6th. 


The International Aero Exhibition. 


THE sixth International Aero Exhibition, 
held at Olympia, London, from the 9th to the 20th 
of the month, failed, we understand, to attract the 
measure of popular support expected for it. The 
public’s indifference to the show may in part have been 
caused by the desire to be out of doors at this season 
of the year, but on the whole we believe it may be to 
a very large extent ascribed to a general apathy 
towards aeronautical matters, which seems to have 
set in as a result of the satiety of things aerial produced 
by the war. Whatever be the true explanation, it is 
not to be found in a failure on the part of the organisers 
and exhibitors to provide interesting objects for 
inspection. The exhibits attained a very high level 
of interest, popular and technical, and, taken together, 
proved most instructive of the progress made in 
aeronautics during and since the war. They were 





almost entirely of British origin, although one or two 
notable British aeronautical firms were not repre- 
sented at the show. The most outstanding machine 
exhibited and without doubt the most interesting one 
to the engineer was the all-metal aeroplane on the 
stand of Messrs. Short Brothers. This machine was 
fully described and illustrated in our issue of the 
16th. It is sufficient here to mention that, not only 
were all the members of the wing and fuselage frame- 
works made of metal, but the wing and fuselage cover- 
ings, usually of fabric, were composed of sheet 
aluminium, and the propeller, ordinarily of laminated 
wood, was a hollow aluminium casting with duralumin 
plates screwed on to form the rear face. The machine 
was built within four months, and up to the date of 
the exhibition had not been in the air. Another 
machine of outstanding interest was the Martinsyde 
‘““Semi-quaver,” a 300 horse-power single-seater 
racing machine, representing the development of the 
fighting scout type of war times. This machine, on 
the 24th, took part in the Aerial Derby round London 
and secured first place, although on landing at Hendon 
it met with mishap, turning a complete somersault, 
without, however, injuring its pilot. During the race 
it covered the 100-mile circuit at an average speed of 
1534 miles an hour. 


A Fatal Railway Accident. 


THE first fatal passenger train accident of 
the present year and the first since that at Haverhill 
on December 6th—a period of over seven months— 
occurred on the 17th at Lostock Junction Station, 
Lancashire and Yorkshire Railway. The trains con- 
cerned were both local passenger trains, and as one 
was journeying from Wigan to Bolton and the other 
from Bolton to Preston they had to cross each other’s 
paths, the Wigan line platform being on one side of 
an angle of which the junction is the base, and the 
Preston line platform being on the other side. The 
Wigan train arrived first and the signalman then 
‘made the road” for the Preston train, which at 
that time was approaching his box, and lowered the 
signals for it to cross the junction. This he could not 
have done had not the Wigan line signal been at 
“danger.” The driver of the train from Wigan could 
not definitely affirm that the signal was “ off” as he 
approached the station, but he maintained that his 
impression was that it was “ off,” and in support of 
this contention said that had it been “‘ on” he would 
have stopped further back so that, when starting, he 
might get a better view of the signal. When the 
station duties were completed the guard, without 
seeing if the signal was “‘ off” or not, waved the green 
flag, the driver looked up at the signal through some 
steam from a troublesome injector, thought it was 
“* off’ and proceeded. At the intersection of the lines 
his engine met that of the Preston train with the 
result stated. At the Government. inquiry on the 
21st the driver said that he admitted that he ought to 
have made sure that the signal was “‘ off.” The 
coroner’s inquest into the deaths of four passengers 
which resulted stands adjourned until August 6th. 


Industrial Alcohol. 


INTEREST in power alcohol ebbs and flows 
in a tantalising way, but with every tide it attracts 
more and more attention and gives us cause for hoping 
that the time may come when the only absolutely 
inexhaustible fuel of which we at present have know- 
ledge may take its right place in our economic exist- 
ence. During the month a good deal was heard about 
it in various quarters, but mainly in a report published 
by the Fuel Research Board. By presenting impossible 
figures the Board made the production of fuel alcohol 
in this country appear ridiculous. It showed, for 
example, that at the best twenty-five million tons of 
mangolds would be required’ to make two hundred 
and fifty million gallons of alcohol, and the raw 
material alone would amount to no less than three 
shillings a gallon of the spirit. But two hundred and 
fifty million gallons is the estimated consumption of 
petrol in this country per annum, and no one in his 
senses imagines that we can “‘ grow ’’ enough alcohol 
here to replace the whole supply. What we could do 
would be to grow part of it whilst looking to other 
parts of the Empire, and particularly the tropical parts 
where vegetation is abundant, for the bulk of our 
supply. In justice to the Board we must note that it 
alludes to these Empire resources and admits that if 
a cheap chemical or, bacteriological method . were 
available it would provide a practically inexhaustible 
reservoir of power alcohol. It also tells us that 
research in this direction. has been initiated. It is by 
resolutely fixing our attention ‘on the possible means 
and by avoiding comparisons that will be adversely 
employed by the public that we shall at length bring 
to a commercial stage the manufacture of a fuel 
which can never be exhausted and which has all the 





merits ofthe spirits now in use. It cannot be too 
frequently insisted that power alcohol will be the 
fuel of future: generations, and that the sooner we 
give close attention to it the better. The restrictions 
on. its use have discouraged research ; they must be 
removed and replaced by inducements to use it. 
Then we shall certainly see the introduction of better 
methods of manufacturing it. 


An Increase of Wages Refused. 

Asout the middle of the month the Industrial 
Court issued its award in the case brought before it 
by a group of unions belonging to the engineering 
trades. The unions claimed an increase of wages on 
three grounds: first, the augmented cost of living ; 
secondly, the rate of wages in other trades; and 
finally, the state of the industry. The Court gave 
careful consideration to arguments advanced by 
representatives of the unions and of the employers’ 
federation, and decided, finally, that the claim had 
not been made good. Taking the men’s arguments 
seriatim, it reiterated a decision it had given on a 
former hearing, that important as an alteration in the 
cost of living might be, it did not in itself, and apart 
from other considerations, necessarily warrant any 
corresponding alteration in wages ; it refused to be 
led by the rates in other trades, because ‘“‘ when 
industrial conditions are still disturbed and when the 
effects of the war apply with unequal force in different 
industries, such a comparison would not afford a 
satisfactory ground” for a decision; and lastly, 
having given particular attention to the state of 
trade, the Court was unable to see any such improve- 
ment as would warrant an increase of wages. It will 
be observed that for the second time the Court has 
insisted that the cost of living does not afford adequate 
reason for an augmentation of wages. This is a most 
important point, for it shows the faint glimmering of a 
better understanding of the economic position. It is 
scarcely necessary to say that the ruling was received 
with disappointment in trades union circles, and it is 
possible more may yet be heard about it. 


Trade Union Ballots. 


A Bux of great industrial importance. is 
passing through its early stages in the House of 
Commons, but it is to be feared it is scarcely likely 
to make such good progress that it will be passed into 
law in the present session. Everyone knows that 
when trades unions take ballots—other than by the 
ridicu'ous method of “cards”’—the direction in 
which each man votes is known to his fellows just: as 
plainly as when the Ayes and Noes separate in the 
House of Commons. The trades unions might, claim 
this example of their august mother as sufficient 
justification for the course they pursue, closing their 
eyes resolutely to the fact that all other ballots con- 
nected with parliamentary or municipal affairs are 
conducted with such strict secrecy that every man is 
able to register his vote without fear that he will be 
the victim of recriminations. It has long been held 
that if the ballot on matters connected with trade 
disputes were conducted with the same secrecy, many 
a time the balance that now favours war would lean 
towards. peace. This view we share. Taken a; a 
whole, we believe the majority of workpeople are 
fairly content and are certainly more willing to make 
progress by quiet steps and by honest endeavour than 
by violent reactions. The time has passed when 
labour can be ill treated, and they know it ; the spirit 
of the age is against it, and workers generaily are 
satisfied that were they allowed to plough their own 
furrows in their own way they would get on just as 
fast and far more happily than when they are jockeyed 
into strikes which they do not want and which give 
them no more than they could have got without them. 
This majority has lost its power through the open 
ballot, but will regain it if the secret ballot is intro- 
duced. That is the reason, no doubt, why Labour 
leaders are opposing the Bill, which they regard as 
seeking to interfere unwarrantably with their affairs. 


The Institutions. 

THAT we are once more returning to the 
normal conditions in our professional lives is made 
evident by the fact that the Institutions are restoring 
their old summer “outings” and their conver- 
saziones—functions, half of pleasure and half of 
business, that were in abeyance during the war. We 
have heard some, who felt the burden of incessant 
meetings weigh heavily upon them, regret the com- 
parative tranquillity of the past few years and avow 
that the occasional visit of a Zeppelin or a covey of 
aeroplanes was less nerve-racking and less to be 
feared than a deluge of congresses, but on the whole 
we fancy the general opinion is that these social 
gatherings, whether they be all business or business 
and pleasure mixed, do a great deal of good, and 
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there must be few, indeed, who honestly regret their 
return. During the month we had amongst other 
notable events of the kind the visit of the Institution 
of Naval Architects to Liverpool, the Institution of 
Electrical Engineers to Cardiff, the Institution of 
Mechanical Engineers to Lincoln, and last, but not 
least, the holding of the ‘‘ Civils’ conversazione in 
the home of that Institution, a home that was only 
completed just before the war, and that only once 
before has entertained its members and their friends in 
that manner. Of course, it was overcrowded— it is 
said that two thousand tickets were issued, and that 
every one was used—but it was a real pleasure to find 
oneself once more in the ‘‘ serum ”’ at the refreshment 
rooms or peering over fair shoulders at inaccessible 
models. The one thing that everyone could see, and 
that everyone talked about, was the ceiling painting 
in the Great Hall, which Sir John Purser Griffiths 
has presented to the Institution. 


Electricity Supply. 

CONTINUING our summary of the activities 
of the Electricity Commissioners each month, it is 
noted that three additional electricity districts have 
been provisionally determined during July. These 
areas are referred to as the North Wales and Chester 
District, the Mersey and West Lancashire District, 
and the London and Home Counties District. The 
first-named area, which includes the counties of 
Carnavon, Denbigh, Merioneth, Montgomery, Flint, 
and Anglesey and parts of the counties of Chester and 
Cardigan, is probably the least developed as regards 
electrical supply of any of the districts so far deter- 
mined. The second area contains the important 
industrial centres surrounding Liverpool—Bootle, 
St. Helens, Warrington, Birkenhead, and Runcorn. 
In mapping out the third area of London and the 
adjoining home counties at a comparatively early 
stage in this process of district determination, the 
Electricity Commissioners probably have in mind the 
obvious difficulties of this area, and recognise that 
there can only be slow progress in co-ordination 
owing to the numerous conflicting interests involved. 
The area chosen is roughly fifty miles north by south 
from Hertford to Reigate, and also fifty miles east 
by west from Tilbury to Windsor. The recent public 
inquiry held at Nottingham by three of the Elec- 
tricity Commissioners in regard to the rival proposals 
of the Nottingham Corporation and the Derbyshire 
and Notts. Electric Power Company for meeting the 
Nottingham electric supply demands, providesan early 
illustration of the difficulties which will beset the Elec- 
tricity Commissioners as the electricity schemes 
progress. It was stated at the inquiry that the total 
immediate estimated demand in the district, includ- 
ing the railway supply, is 264,000 kilowatts. Both 
schemes propose to include the erection of a new 
power station on the Trent, and the Corporation 
station is designed so that it could ultimately be 
extended if required to meet the needs, not only of 
Nottingham, but also appatently of part of the area 
at present supplied by the company. The decision of 
the Commissioners is not yet announced. 


Naval Engineers’ Status. 

THe Admiralty announced during last 
month some important modifications in the regula- 
tions concerning the status of engineers in the Navy, 
which represent a development of the scheme inau- 
gurated some eighteen years ago by the late Lord 
Fisher. It has long been recognised that the number 
of really important posts which are open to engineer 
officers of the Navy is not sufficient to induce many 
first-class men to enter the Service with the idea of 
rising to the higher ranks. For this reason the depart- 
ment of the Engineer-in-Chief is to be extended con- 
siderably, with the idea of providing a number of 
posts of high administrative importance and respon- 
sibility, which may be filled by officers recruited from 
the engineering branch of the Navy. Another opening 
to advancement is to be provided by making engineer 
officers eligible to serve as Admiral Superintendents 
of the Royal Dockyards, while it is proposed to transfer 
the responsibility for the electrical equipment of 
warships from the torpedo department to the engi- 
neering department. The enlargement of the pro- 
vince of the Engineer-in-Chief will be effected by 
making him responsible not only for the design and 
supply of engineering material, as a subordinate of 
the Third Sea Lord and Controller, but also as adviser 
to the Chief of Naval Staff on all matters concerning 
naval engineering policy. He will also be principal 
adviser to the Board of Admiralty upon all questions 
relating to the teaching of engineering personnel, in 
which capacity he will be responsible to the Board 
through the Second Sea Lord. It will be readily 


appreciated that these new rules will provide a great 
incentive to engineers of ambition and ability to enter 
the Navy. 


The Laws of High-speed Punching. 





THERE has been recently issued by the War Office 
from the Ordnance Committee Press a paper on ‘* The 
Laws of High-speed Punching,” by Captain T. J. 
Tresidder, C.M.G., late R.E., which is as of much 
interest to engineers and physicists as to artillerists. 
The author, whose formula for the perforation of 
wrought iron by projectiles was first published twenty- 
five years ago, now submits, with experimental proof 
of its soundness, a novel theory called ‘* The Seriatim 
Theory of High-speed Punching.” From this theory 
he deduces a new law of dynamics; which he makes 
use of to determine the remaining velocity of any 
projectile perforating any plate at any given striking 
velocity, if its remaining velocity after perforating 
the same plate at some one other striking velocity 
has been ascertained. From any one high velocity 
round, of which the remaining velocity has been 
observed, he claims to be thus able to calculate, 
inter alia, the striking velocity that will leave a 
remaining velocity of zero—that is, the bare per- 
forating velocity for the given plate by the given 
projectile—and finds the result to agree with that 
obtained by his original perforation formula of 1895, 
which is founded on altogether different data. 

His general method of procedure is to separate the 
energy expended in perforating into its three com- 
ponents, namely, that expended on punching, that 
expended on overcoming friction, and that expended 
on giving velocity to the expelled plug; and his con- 
clusions are that the laws governing the punching 
part of the process are exactly the same as are known 
to obtain in the case of plates punched in a punching 
machine. 

The results of a series of experiments for deter- 
mining the remaining velocity of various projectiles 
after perforating various plates at various striking 
velocities are set forth in a table, and the respective 
remaining velocities as calculated by the. author’s new 
formula are compared therewith, showing that in the 
case of seven rounds with heavy capped projectiles 
at thick Krupp plates, the observed remaining 
velocities totalled 8873 foot-seconds, against 8880 
foot-seconds calculated. Also that in the case of 
eight rounds with uncapped 12-pounder shells at 
mild steel plates from 2in. to }in. thick, the observed 
remaining velocities totalled 14,037 foot-seconds, 
against 14,000 foot-seconds calculated. Seeing that 
these were not picked rounds, but included all the 
rounds fired at which “clean” observational results 
were obtained ; that the plates varied from the 12in. 
Krupp to jin. mild steel and the projectiles from 
the 13.5in. capped to the 12-pounder uncapped, 
involving variations of the relation between D and ¢ 
of from 1 to 1 to 12 to 1, the conelusion that the 
author’s remaining velocity formula is sound is sub- 
mitted to be irresistible. 

Caleulated and observed distances behind plates 
at which bursts of live shells occurred are also com- 
pared, and—being found to agree practically in every 
case, while the calculations absolutely depend upon 
the remaining velocity after perforation being cor- 
rectly determined—furnish further proof of the sound- 
ness of the said formula. 

The following passages are extracted from Section 2 
of the treatise, entitled “‘The Seriatim Theory of 
High-speed Punching ”’ :— 

It is now proposed to adduce some arguments in 
support of the statement that mean endlong pressure, 
F, on the shell, due to resistance to punching, decreases 
as V increases from V,—bare perforating velocity— 
upwards. 

We must discriminate between the blow the pro- 
jectile can give and that which it does give. Up to 
bare perforating velocity it gives its all. Beyond 
perforation point the blow given is only the maximum 
the plate can return; the rest of its possible blow 
the shell carries on with it. 

When a moving body—say, a shell—collides with 
& stationary one—Say, a plate—the action and 
reaction between them, which are equal to each other, 
obviously cannot exceed the maximum of which the 
more feeble is eapable. If the blow is arrested, the 
shot is the more feeble and the mean pressure will 
depend on its energy. If it is not arrested the plate 
is the more feeble and the mean pressure will depend 
on its resistance. If the latter decreases—according 
to the theory about to be propounded—as speed of 
attack increases and makes the time available less 
sufficient for calling into action all the resources of 
the plate, pressure must decrease with it. Therefore, 
a shell which encounters a plate with only just enough 
velocity to perforate it will, according to this theory, 
be more stressed by, and will undergo more endlong 
pressure from the plate’s resistance than if its velocity 
were twice as great. 

Consider the force required to punch, as in a punch- 
ing machine, four plates, each jin. thick, arranged 
with three thinner hard plates, which have been 
already perforated, between them. The thin hard 
plates—that is, the second, fourth and sixth of the 
pile—will then act as holders-up for the first, third 
and fifth, the seventh being held up by the die of the 
machine as usual. Clearly the pressure that must 
now be applied to the punch to perforate the four 
tin. plates—lin. altogether—is theoretically only the 





same as would be needed for one fin. plate. That is 





to say, if a punch can deal with a plate by punching 
one-fourth of its thickness at a time, it need ony! 
have behind it one-fourth the pressure otherwise 
necessary. Similarly, if a plate is made up of a 
thousand or ten thousand lamine which can be 
separately punched seriatim, the theoretical force 
or pressure between punch and plate need only be 
one-thousandth or one-ten-thousandth of that re. 
quired for the solid plate. The distance separating 
the lamine need only be sufficient to allow each to 
fail by shear before the next is seriously engaged, anc 
as this distance will certainly be less as the speed of 
punching is greater—for the higher the speed the 
more thoroughly is each lamina held up by its own 
inertia—it is not inconceivable that as V increase~ 
towards the infinite, there will be, in the case of a 
solid plate, a nearer and nearer approach to a sort of 
Seriatim punching of hypothetical laminze, whos: 
number approaches infinity and whose thickness and 
distance apart approach zero. 

Why can a soft candle fired as a projectile at a 
high velocity be driven as a punch, almost undeformed, 
through a wooden board ? The usual explanation is 
that a certain time is necessary for the inertia of the 
molecules of the candle to be overcome, and for them 
to acquire the motion that deformation involves 
before which time has elapsed perforation has oc- 
curred. The writer would be the last person to 
minimise the importar.ce of the time element in all 
ballistic problems, for in his view it is a dominating 
one. He believes, indeed, that it is more far-reaching 
than this explanation gives it credit for, and that the 
candle is helped to retain its form by a falling off of 
the end pressure on it as the super-velocity becom¢s 
excessive and the time for dealing with it is reduced. 
The lowest velocity that will drive the candle through 
the board will also completely deform it. Higher 
velocities will deform it less ; and eventually, with a 
sufficiently high veloeity, it will pass through the 
board with but little deformation. If we explain 
this by saying the molecules of the candle resist 
displacement more and more as the time allowed for 
it is reduced, we are only saying they require more 
force to displace them quickly than to displace them 
slowly. There is no question that this is so. But if 
our theory maintains that they are getting more force 
as well as requiring it—that is, that pressure goes up 
as velocity goes up—the explanation founded on that 
theory has only the excess of force they require ove: 
that they get to argue on, and that hardly works out 
fast enough to keep pace with the facts. Professor 
Perry in his work on “ Applied Mechanics ”’ says : 

This explanation is not satisfactory ; it is a little too vague. 
What is meant by “ the candle has not time to get deformed ” ’ 
Why has not the soft candle time to get broken, and yet the 
wood has time to get torn asunder? The fact is, the wood, if 
it were slowly pressed, would communicate its strain energy 
to every part of the board and its supports; but this com- 
munication takes an appreciable interval of time, however 
suddenly the pressure may be applied, or however great it may 
be. As the strain energy is rapidly produced, it becomes accumu- 
lated near the place of contact to such an extent as to produce 
fracture of the wood. Now, the point of the candle is subjected 
to the same pressure as the wood, and begins to get spoiled in 
shape—that is, it is compressed—and this compression pro- 
duces a lateral spreading. Im the meantime, however, the com- 
pressive strain energy is communicated very rapidly backwards 
along the candle, and the spreading and spoiling goes on along 
its entire length, but is small at any point, since it is distributed 
over the whole mass. Practically, therefore, the spoiling occurs 
only at the point of the candle, since time is needed for the 
fracture of the material. 

It is obvious that this—though an amplified and 
improved version—is still the ‘‘ no time for deforma- 
tion’ explanation; but the writer thinks it hardly 
treats the wood fairly. The molecules of the latter 
probably object to being hurried quite as much as 
those of the candle do, and are likely to resent it in 
the same way—by extra resistance to displacement. 
One would think that if extra resistance to displace- 
ment of the molecules of both the board and the 
candle were automatically accompanied by extra 
pressure to overcome it, the effect of increased velocity 
in diminishing deformation would not be very rapid. 
But the fact is otherwise. Quite moderate additions 
to velocity are marked by appreciable diminution 
of the eandle’s deformation ; and the writer is con- 
vinced that the pressure between board and candle 
which—since the board proves itself the more feeble 
by submitting to perforation—does not depend on 
the energy of the candle, but on the resistance of the 
board, is actually undergoing reduction, and not 
increase, from increase of super-velocity. 

This is still a. “‘no-time’’ explanation, but to the 
“no time for deformation” explanation which 
affects candle and board alike, is added a ‘‘ no time 
for calling up its resources ”? explanation which only 
affects the board. 

To make this clearer. Suppose the ‘‘ plug” of the 
board immediately opposed to the candle to have 
been previously removed, as by a hollow auger, and 
afterwards replaced and glued in. The board may 
then be considered as divided into three parts, namely : 
(1) The “ plug ”’’ opposed to the candle and of the 
same diameter ; (2) the glue attaching this plug to 
the rest of the board ; and (3) the rest of the board. 

All the conditions which affect the candle affect 
the plug equally. At a low perforating velocity the 
candle emerges unrecognisable and the plug is a mere 
collection of splinters. At the highest velocity used 
in the writer’s special experiments, the candle pre- 
served some approximation to its original shape, and 
the comparative cleanness of the hole in the board 
indicated a similar reduction of deformation in the 
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plug, although the latter was not found. Obviously, 
the plug cannot punish the candle, nor suffer punish- 
ment itself, unless it is efficiently held up. Two things 
hold it up: (a) Its own inertia which increases 
with the striking velocity ; and (b) the resistance of 
the” glue, which, according to the Seriatim Theory, 
doesjjust the reverse. The Seriatim Theory asserts 
that when the glue fails comparatively slowly—as 
under low velocity impact—all its strength due to its 
depth may be exerted ; but the more rapid the attack, 
the more late are the further layers of it in coming 
to the support of those in front of them, whereby 
the failure of each layer tends to be brought about in 
detail, and the higher the velocity the more sub- 
divided, and therefore the less efficient is the glue’s 
resistance. So, although pressure increases with 
velocity in virtue of the plug’s inertia, it decreases with 
it—much faster at first—on account of the glue’s 
decreasing resistance. 

At the first instant of impact of a projectile on a 
plate—giving to the word “ instant ’’ much the same 
meaning relative to the whole duration of the collision 
as a second of time has to, say, a year—the elementary 
surface lamina of the plate is the only part of it that 
knows there is an impact. This lamina proceeds to 
promulgate the information to the laminz behind it, 
and to call for their support, by means of a “‘ wave of 
compression.” But there is a definite material 
limitation to the possible velocity of propagation of 
this wave, and on the velocity of our projectile no 
such limit is placed. Therefore there must be a 
point at which continued increase of the latter will 
cause it to exceed the former ; and when that point 
is reached, combined action of the laminz, hitherto 
continually diminishing, altogether ceases, and each 
lamina fails in succession separately. 

The above theory was thought out and recorded 
in 1907. It was briefly referred to in a footnote at 
page 6 of the paper read by the author before the 
Institution of Naval Architects in 1908, and again 
in his reply to the discussion thereon ; but, although 
it was brought privately to the notice of the Ordnance 
Board, it was not then published, as there was no 
experimental evidence available to support it. In 
1912, however, the results of several experimental 
observations of remaining velocity after perforation 

referred to in detail in Section 3—were com- 
municated by the War Office and disclosed the loss 
of energy suffered by certain projectiles in perforating 
certain plates at velocities far above those just 
necessary to carry the shell through. The bare 
perforating velocities had also been well established 
by actual trial. Knowing, then, the energy lost by 
the projectile when it just perforated—namely, the 
whole of its kinetic energy Ly Ve—and calling it A, 
and also knowing the energy lost by the same pro- 
jectile in perforating the same plate at a higher 

: Wv*—Wwv- 
velocity — 
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only necessary to compare A and B to test the truth 
of the main assertion of the Seriatim Theory, namely, 
that mean pressure due to resistance to punching is 
less as perforating velocity is more. For mean— 
space-average—pressure during perforation is obvi- 
ously equal to the energy absorbed divided by the 
distance in which it is absorbed, and so, as the latter 
was the same in both cases, to compare A and B 
was to compare the mean pressures. In every case 
this was found to be greatly reduced by increase of 
velocity. 

Next, the approximate net energy absorbed in 
overcoming the plate’s resistance to punching at the 
high velocity—based on the observed remaining 
velocity——-was compared with that at the low velocity. 
Their relation to each other was found every time to be, 
within reasonable limits of observational accuracy, 
inversely the same as the relation of the corresponding 
striking velocities. 

This amounts to experimental proof of the state- 
ment that the net energy absorbed in the punching 
of a given plate by a given projectile, and also the 
mean pressure F on the projectile due to the plate’s 
resistance to punching, varies inversely as the striking 
velocity. 

It will be seen that, according to the Seriatim 
Theory, as V proceeds from perforation value to 
infinity, ‘‘ pressure exerted,’’ “‘ work done,” and 
“time taken ’”’ in overcoming the plate’s resistance 
to punching, all diminish towards zero ;_ but ‘‘ power 
exerted,’”’ which is work ~ time, remains the same 
at all velocities, if t is fixed, since, however near to 
zero ‘“‘work done” and “time taken’? may be 
brought, their relation to each other remains un- 
changed, both varying inversely as the first power 
of the velocity. 

Bearing in mind, then, that in the perforation of 
one body by another, energy is expended in three 
distinct ways, viz., punching, friction overcoming and 
plug propelling; and that of these we are at the 
moment dealing with only one, namely, punching ; 
the following new dynamical law seems to result from 
the arguments of this section :— 

When any given body, in virtue of kinetic energy, 
passes completely through another given body without 
undergoing any change whatever of its own form or 
dimensions, the power it exerts in effecting the necessary 
rupture of the material of the perforated body is constant 


—and calling it B, it was 


. for all velocities. 





In the next section, the author gives the working 
out of his ‘‘ remaining velocity ’’ formula, which is 
only rendered possible by the new law above pro- 
pounded. The satisfactory nature of the results of 
the use of this formula have been already referred to, 
and furnish strong evidence of the truth of the law 
on which it is based. 

Having stated in his preliminary remarks that he 
holds the master law of punching to be ‘ energy 
expended varies as t?D — V,’’ which is known to 
govern machine punching, where V—taking no part 
in the production of pressure and being otherwise 
insignificant—is properly suppressed as a constant, 
he devotes Section 4 to demonstrating that this law 
also governs dynamical punching, where V not only 
has unlimited variability, but is also an essential 
factor in the production of punching pressure. 

In Section 5 a number of intricate investigations 
are gone into. The equations to the curves of “ loss 
of velocity ’’ and of ‘‘ loss of energy ’’ suffered by a 
given projectile perforating a given plate at varying 
striking velocities are determined, and formulz are 
worked out for ascertaining the striking velocity 
involving the least possible loss of velocity and loss 
of energy—which latter is accompanied by minimum 
mean endlong pressure on the shell—in any given 
case. Space curves and time curves are dealt with, 
and methods given of deducing the one from the other. 
An example is gone into in detail of the delineation 
of a curve approximately representing the variation 
of the pressure retarding a 6in. projectile as it per- 
forates a Yin. plate at 2800 foot-seconds and emerges 
at 1650 foot-seconds ; and it is shown how the power 
to calculate remaining velocity, besides enabling us 
to determine exactly the space-average endlong pres- 
sure on a perforating shell, can give us a very close 
idea of the variations of pressure encountered from 
moment to moment, and of the time taken in travers- 
ing any and every part of the plate’s thickness. 

The importance of breaking the shell is also dis- 
cussed, and it is pointed out how a 12in. projectile, 
by losing time on its own destruction, may have to do 
some seven times as much work in smashing through 
a 12in. plate as would suffice to carry it through 
intact if it could hold together. 

It is shown that to stop a Ldin. shell at 10 miles 
range, @ 12in. plate must exert for a brief instant some 
60 million horse-power. This is nearly eight times 
the effort demanded of the gun, the plate having to 
do in one-five hundredth of a second more work than 
an engine of 33 brake horse-power could do in an 
hour. 

The treatise concludes with a summary of the 
suggested laws of high-speed punching, a short chapter 
on the almost insoluble problem of oblique impact, 
and a brief résumé of the history of the duel between 
projectiles and armour from its commencement in 
1860 to the outbreak of war in 1914. 








The German Electrical Engi- 
neering Industry. 


In an address on the present position of the German 
electrical engineering industry, delivered last week to the 
members of the Workers’ Association of the German 
Electrical Engincering Industry, Herr Henrich, manager 
of the Siemens-Schuckert Works, said :— 

‘‘In 1913 the German electrical industry occupied a 
prominent position both within our own borders and in 
the world, and it was responsible for 40 per cent. of the 
world’s production. ‘To-day, the world position of the 
industry is deeply shaken, on account of the foreign, and 
particularly the American, competition which has sprung 
up in the interval, and all the more so as our inland pro- 
duction prices, in the present state of the exchange, are 
already above the market prices of the world, with the 
result that we are no longer capable of competing in 
foreign countries. 

‘* Amongst the various branches of the industry, the 
position is worst in the cable business, while the installa - 
tion and small motor industry is in much the same state. 
In the incandescent lamp industry provision had been 
made for an output ot about 70,000,000 lamps. The export 
trade, taking before the war over 50 per cent. of the total 
production, has fallen to below 25 per cent., and there is 
now lively competition abroad. To-day there is no elec- 
trieal engineering firm that is not in the gravest financial 
difficulties. Many firms have already had to think cf 
curtailing their activities. 

‘* Since the beginning of the war the production of the 
electrical engineering industry has declined heavily ; 
during the war, because the factories were busy with war 
contracts which were mostly outside the ordinary scope 
of the electrical industry, and since the revolution because 
of the numerous strikes and the general unwillingness to 
work. According to a statistical return, there were eighty 
separate strikes in the Berlin metal industry during 1919, 
covering altogether 162 days. In one of the Siemens 
works—an example which is typical of the electrical 
engineering industry—only 63 per cent. of the available 
working hours were worked. The works tallies show for 
the current business year a production of 2250 kilos. per 
head, as against 4400) kilos. before the war. On the other 
hand, the wages paid per kilogramme of finished goods 
rose from 42 pfennigs to 2 marks in 1919, and are now to 
be reckoned at over 4 marks. Sharply rising prices led 
to the dissatisfaction of the workers, because their wages 
and salaries did not rise in the same proportion. The 
sales prices, however, are governed by the cost of materials, 
while tho cost of the necessary rubber, shellac, copper, 
&c., are absolutely dependent on the exchange.” 

Herr Henrich conciuded by saying that the rebuilding 
of the industry would not he successful till the workers 
unders‘ood the realities of the economic position, 


Feed Heating for Land Power 
Stations. 


No. IL* 
By K. BAUMANN. 


Section 3.—Comparison or Heat CONSUMPTION 
oF Prime Mover wira Various METHODS oF 
HEATING FEED WATER BY STEAM. : 


Ir is most convenient to compare the economy of 
various methods of heating feed water with the case 
in which no feed water heating takes place. It is 
assumed that the heat consumption of the prime mover 
itself is the same for all cases. 

(a) Heating Feed Water by High-pressure Steam.— 
It can easily be proved that, neglecting radiation 
losses, heating feed water by high-pressure. steam 
taken direct from the boiler does not affect the 
economy of the plant; the heat to be transmitted 
in the boiler is the same as in the case where no feed 
heating takes place, provided the efficiency of the 
boiler is the same in both cases. ; 

If no economiser is used, as is the general practice 
on ships, the boiler efficiency is improved by better 
water circulation within the boiler, and it is reported 
that because of this fact alone 4 per cent. to 5 per cent. 
better efficiency is obtained. In such cases it is there- 
fore better to heat the feed water by high-pressure 
steam rather than to use cold feed. In modern power 
stations, however, economisers are always used, and 
in order to prevent sweating of the economiser tubes 
the temperature of the feed water entering the 
economiser must not be helow 90 deg. to 120 deg. Fah. 
In the following analysis a minimum permissible 
temperature of 100 deg. Fah. is allowed for. It is 
necessary, therefore, to heat the feed water by some 
means to 100 deg. Fah. before supplying it to the 
economiser. If this heating is done by high-pressure 
steam the economy of the plant does not suffer. 

If the feed water is heated by high-pressure 
steam above a temperature of 100 deg. Fah. the tem- 
perature of the flue gases will increase, resulting in 
decreased efficiency of the boiler plant. In any case, 
however, much more efficient methods of heating feed 
water are available, so that the use of high-pressure 
steam for feed-heating purposes must therefore be 
avoided wherever possible. 

(b) Heating Feed Water by Water Taken from the 
Economiser.—It can easily be proved that this method 
does not affect the overall economy of the plant if the 
efficiency of the boiler, including the economiser, 
remains constant. Consequently this method should 
never be used to obtain a higher temperature than 
100 deg. Fah. for the feed inlet temperature to the 
economiser. In principle this method is preferable 
to heating by high-pressure steam. In the latter case 
high-pressure steam is used, to produce which heat of 
high temperature—i.e., heat of high thermodynamic 
value—is required, whereas by using hot water from 
the economiser heat of low temperature is utilised. 
By using high-pressure steam a larger boiler capacity 
is necessitated, whereas using hot water from the 
economiser involves larger economiser surfaces. These 
surfaces, however, can be provided more cheaply 
than boiler surfaces. In addition, by this latter 
method the temperature of the flue gases leaving the 
economiser will be lower than in the case where high- 
pressure steam is used, so that the efficiency of the 
boiler, including the economiser, would be higher. 
For these reasons this method is to be preferred. In 
any case, however, the cold water should not be heated 
to a temperature higher than 100 deg. Fah., as other- 
wise the flue gas temperature would be raised unneces- 
sarily. 

(c) Heating Feed Water by Low-pressure Steam from 
Auxiliaries.—This method is more efficient than that 
in which high-pressure steam is used, as in this case 
heat of lower thermodynamic value is used for heating 
purposes, namely, that in steam after it has been 
used for producing mechanical work. A portion of 
the heat obtained has been transformed into mech- 
anical work, and obviously the heating capacity of the 
steam available for heating purposes is decreased by 
an amount proportional to the mechanical power pro- 
duced plus the radiation and leakage losses occurring 
during the process. 

The total heat to be transmitted in the boiler and 
economiser will therefore be larger than in the case 
where no feed heating is used and where no auxiliary 
steam is required. It can easily be shown that this 
increase in total heat to be transmitted in the boiler 
and economiser can be expressed as follows :— 


AH=N oe A. x 3410, 
Nm 
where N’ = auxiliary power produced, 
"mm = mechanical efficiency of auxiliary engine, 
k, = factor representing radiation and leakage 
losses. 

At the expense of this additional heat, however, 
additional power is obtained which can be utilised for 
driving pumps or other auxiliary machinery which 
otherwise would have to be driven by other motors 
supplied with power from the prime mover. It can 
be shown that the net improvement in the heat con- 
sumption expressed as a ratio of the total consumption 
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of the prime mover—including auxiliaries and feed 
heater, but excluding boiler and economiser—is given 
by the formula :— 


( 1 1+ k, N’ N’ (2) 
i= =| ee h - =a . (2 
mot Nm * N N 

Where ano: = efficiency including transmission 


losses for a motor which would 
have to be used for the auxiliaries 
instead of an auxiliary engine, 


ma = thermal efficiency of the prime 
mover without feed heater, 

k, = radiation and leakage loss factor, 

am = mechanical efficiency of auxiliary 
engine. 


The improvement in the heat consumption of the | 


The overall improvement is given by the following 
formula :— 


= 4, - 4+ A”: 


(1 -+ 3’) Ai ae ras 


If the auxiliary engine is inefficient there may be a | 


loss in heat consumption of the whole plant as a 


result of the decrease in the boiler plant efficiency | 


| being larger than the gain in heat consumption of the 
prime mover including the feed heater. The improve- 
ment becomes zero for (1 + 8 ) A, = A’s. 
accurate calculation shows that this condition obtains 


when the steam consumption of the auxiliary turbine | 
per kilowatt-hour at the coupling is more than four | 


and a-half times the steam consumption of the main 
turbine. Small auxiliary engines or turbines driving 
auxiliaries generally come within this category, and 
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prime mover including auxiliaries produced by feed | the conclusion therefore is that such inefficient 


I 
heating by the auxiliary steam is proportional to the 


output of the auxiliary engine, i.e., the higher the 
mechanical power produced by the steam which can 
be used finally for feed heating purposes, the greater 
will be the improvement in heat consumption. To a 
minor degree the improvement is also dependent upon 
the radiation and leakage losses, which, to obtain 
maximum improvement, should be kept as low as 


possible. For example, bs, 
If Tmot = 0.87, Nth = 0.23, k, = 0.5, 7m = 0.85, 
then A; = (1.15- 0.40) My a O98 = : 


As the power produced by the auxiliary engine is | 


fixed by the power required for the auxiliaries, it 


would appear that the improvement obtainable by | 


feed heating by means of auxiliary steam is limited by 
such power requirements. In order to obtain further | 
improvement it would be necessary to utilise the heat- | 
ing steam to produce additional useful work. On the | 
other hand, only a limited quantity of steam can be 
used for feed heating purposes, depending upon the 
temperature to which it is found desirable to heat the 
feed water before it enters the economiser. In order 
to obtain the highest possible mechanical output from 
such a limited quantity of heating steam it is essential 
that the steam consumption per kilowatt-hour of the 
auxiliary turbine should be as low as possible. 

As the quantity of heating steam that can be used 
can be increased by raising the feed temperature 
desired, the possibility of an increased gain by heating | 
the feed water above the usual temperature of 100 deg. | 
to 110 deg. Fah. is worth investigation. 

If the feed temperature is raised above 100 deg. Fah. | 
the efficiency of the boiler, including economiser, is | 
decreased by the increased chimney losses. This 
additional correction A» consists of two items, as 
explained in Section 2 (c). 

First, for every 10 deg. Fah. increase in feed ¢ 
perature—the total heat transmitted being constant— | 
the economy of the boiler and economiser is decreased | 
by & per cent.—see Table III. ante—.e., for the case | 
already considered by 0.182 per cent., 7.e., 

t, — ts 

1000 * 

Second, for every 1 per cent. decrease in total heat 
to be transmitted in the boiler and economiser—the 
feed temperature remaining constant—the economy 
of the boiler plant is improved by 6” per cent.—see 
Table IIT. ante—-i.e., for the case already considered 
by 0.095 per cent. 

“a> 


em. 


n=t x 
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auxiliaries should not be used for feed heating above 
the temperature—100 deg. Fah.—which is necessary 
for the satisfactory working of the economiser. 

On the other hand, it is evident that if an auxiliary 
turbine with a low steam consumption could be 
designed, the overall economy of a plant could be 
considerably improved by using the exhaust steam 























An | 


feed heater working under vacuum involving the 
| additional complication of air and extraction pumps. 
| The third condition demands careful insulation of 
| steam pipes and collection of drains, which may 
| present considerable difficulties when auxiliaries are 
| placed in the basement of the power station. 
| Assuming, however, that these conditions can be 
| fulfilled and that it would be possible to obtain a 
steam consumption per kilowatt-hour equal to 1.5 
| times the steam consumption of the main turbine, it 
will be found to be economical to raise the tempera- 
ture of the water by 100 deg. Fah. The output of 
this auxiliary turbine would be 6.66 per cent. of the 
| output of the main turbine which, of course, is too 
much for driving the condenser auxiliaries directly, 
In other words, if the auxiliary turbine is made 
efficient, there is not sufficient heating steam to obtain 
| the desired economy from feed heating. In order to 
overcome this difficulty it has been proposed to insta!| 
an auxiliary turbo-generator which would supply 
power to drive electrically. all auxiliaries, including 
feed pumps, fans, &e. In modern power stations the 
| power required for these items would be about 5 per 
cent., which is still too small to enable the full benefit 
of feed heating to be obtained. 

The greatest difficulty in such an arrangement, 

however, lies in the fact that the load on the auxiliary 
| turbine remains constant, whilst the quantity of feed 
water available varies in accordance with the load 
on the main turbine. At light loads an excessively 
high feed temperature is obtained unless arrange- 
ments are made to by-pass the surplus steam into the 
main turbine or condenser, or to condense it in an 
auxiliary condenser. All these necessary precautions 
involve a considerable loss in overall economy which 
under constant load conditions would be obtainable. 
In addition, the linking up of the auxiliary turbine 
with the main turbine is highly undesirable from the 
point of view of reliability. For these reasons the 
method of heating the feed water by bleeding the 
steam from the main turbine at pressures considerably 
below atmospheric is not only more economical, but 
also more reliable, as it is automatic in operation. 

(d) Heating Feed Water by Steam Bled from the Main 
Turbine.—This method consists of bleeding steam from 
the main turbine and utilising it for heating the feed 
water before entering the economiser. The essential 
parts of such an arrangement are shown in Fig. 3. 

In this method of heating feed water all the con- 
ditions essential for obtaining the highest possible 
overall economy can be fulfilled. Firstly, the steam 
used for heating is first of all utilised for producing 
mechanical work in the mgin turbine itself, where 
the maximum possible efficiency can be obtained, the 
hydraulic efficiency of the turbine being high and the 
mechanical losses very small. Secondly, the steam is 
expanded down to the lowest possible pressure and 
temperature, the saturation temperature being only 
a few degrees higher than the temperature to whicl 
it is desired to heat the feed water. For a feed tempera 
ture of 145 deg. Fah., for instance, the steam can be 
expanded to a vacuum of 22in.—bar. 30in. Thirdly 
radiation and steam leakage losses are reduced to a 
minimum. In addition, any leakage steam from the 
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FIGS. 4 AND 5—IMPROVEMENT IN 


for heating the feed water to a temperature consider- 
ably higher than 100deg. Fah. Appreciating the 
| importance of obtaining the highest possible overall 
|economy, it is worth while to consider how the 
auxiliary turbine should be designed and arranged 
_ to obtain the lowest possible steam consumption. In 
the first place, the hydraulic efficiency of the turbine 
| Should be as high as possible. Secondly, the back 
pressure should be as low as possible. Thirdly, 
radiation and steam leakage losses must be kept as 
small as possible. The first condition demands a 
relatively expensive auxiliary turbine ; the second, a 


























= 200 2 
Zeoperature of Meaty Sean, 
ECONOMY DUE TO FEED HEAT:NG 


Swain Sc 


glands, valve spindles, &c., can easily be collected and 
| utilised for feed heating. 
| The steam to be used for feed heating may be taken 
| from one stage only of the main turbine and utilised 
| in a single feed heater or the steam may be taken from 
two or more stages and utilised in two or more heaters 
through which the feed water passes in succession, so 
| that it is heated in stages to the final temperature. 
| A.—Single-stage Heater.—The improvement in heat 
consumption of the main turbine which can be 
obtained by the use of a single-stage heater depends 
on the amount of mechanical work which is produced 
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by the steam used for feed heating. The improvement 
is given by a formula similar to that given in Sec- 
tion 3 (c), namely :—— 


1+ kk, N 
Nm Ny - N « N” 
where = efficiency of main generator, mn = 
mechanical efficiency of main turbine, 7, = therma 
efficiency of main turbine without feed heater, 
k, radiation and leakage loss factor, N = total 
electrical output of alternator, N’ = electrical output 
due to heating steam. 
If we take :—l + as = ee in = 0.98, n> 
0.95, 7m = 0.23, then we get :— 
N’ 
= 0.73 ————_..... 
~ N— N 
If the main turbine is tapped to supply heating 


/ 
a= (1 


This great difference is very interesting. It is 
| probably due to this that the possibilities of feed 
| heating in plants where economisers are used have not 
| been fully realised in the past, as an approximate 
| calculation of the net improvement in the overall 
| economy would give a very discouraging result, the 
| possible improvement appearing too small to make the 
| adoption of a feed heater worth while. 

B.—Multi-stage Heater.—The improvements which 
can be obtained by the use of multi-stage heaters— 
heating the water in stages of 25 deg. Fah.—are shown 

|in Fig. 5. The improvement in overall economy is 
| highest for a feed water temperature of 300 deg. Fah., 
the improvement being 7 per cent. Here again the 
great difference in the improvement calculated for a 
perfect plant as compared with that obtainable with 
an actual plant is clearly shown. Whilst the arrange- 
ment of agmulti-stage heater would be very difficult 





from its own condenser, but also that coming from the 
existing plant. Thus the improvements stated above 
can not only be obtained for the new plant, but also 
for the existing plant. (3) The glands from existing 
turbines can easily be connected to the new heater, 
thus utilising the heat contained in the gland leakage 
steam of the existing sets. Alternatively, the leakage 
steam of the existing sets could easily be utilised in a 
separate feed<heater. 

D.—Additional Advantages.—-As the temperature 
of the feed water entering the economiser is con- 
siderably higher than 100 deg. Fah., the possibility 
of corrosion due to sweating is greatly reduced, 
and there should be no disadvantage in using steel 
economisers, which are, of course, necessary for the 
pressures used in modern installations. Further, owing 
to the considerably higher temperature of the water 
entering the3boiler, a<much better circulation is 
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FIG. 6—STEAM FEED-WATER HEATER, WATE ECONOMISER, AND AIR 


steam at a very low temperature the heating steam | 
quantity is limited by the small temperature rise of | 
the feed water, and in spite of the fact that the mech- 
anical work per pound of heating steam is relatively 
high, the total mechanical work produced by the 
heating steam is relatively smal]. On the other hand, 
if the steam is tapped at a higher temperature the | 
mechanical work per pound of heating steam is small, 
owing to the high back pressure, and in spite of the 
fact that a relatively large heating steam quantity is | 
used, the mechenical work produced by the heating 
steam is again relatively small. Obviously, there must 
be an intermediate temperature and pressure at which 
the mechanical work obtained from the heating steam, 
and consequently the improvement, becomes a 
maximum. 

The result of an accurate calculation is shown in 
Fig. 4. Curve A,* is for a perfect turbine with a 
thermodynamic efficiency of 100 per cent. Curve A, 
is for a practicable turbine having a thermodynamic 


TABLE IV.—Comparison of Heat Contents for Varying Pressures.—Total Temperature 600 deg. Fah. 


in actual practice, the additional improvement here 
shown over that obtainable with a single-stage heater 
indicates the desirability of using at least {two 
stages. 

C.—Additional Improvements in Overall Economy.— 
Additional improvements which have not been con- 
sidered in the calculations referred to above are 
indirectly due to the use of feed heating. 

The steam quantity flowing through the final rows 
of the low-pressure stages of the turbine is decreased 
by the steam quantity required for heating purposes. 


Therefore the efficiency of these final stages will be | 


improved because of the reduced leaving losses, while 


| the losses in the exhaust pipe will also be smaller for a 


given frame of turbine. Further, the vacuum in a 
given condenser will be higher. The additional 
improvement which is obtained from these causes 
may be as much as I per cent. 


Whilst the total steam supplied at the stop valve | 
would be about 2 per cent. more with than without | 
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obtained, which would tend again to improve the 
efficiency of the boiler. 

E.— Arrangement of Feed Heaters.—It is obvious 
that in order to obtain the desired improvement it 
will be necessary to work at least one of the feed 
heaters below atmospheric pressure. The con- 
densed water and vapours could be discharged from 
the heater by special pumps. which would, however, 
complicate the operation of the plant to a great extent. 
To overcome this difficulty the condensed water and 
vapours could be discharged by means of small pipes 
into the main condenser either directly or through an 
auxiliary cooler. By the use of surface feed heaters 
no additional pumps or automatic valves of any kind 
are required. The heater will work automatically 
whenever, feed water is flowing through the cooling 
tubes. 

(e) Utilising Increased Heat Content of Gases Leaving 
Economiser.—Curve B1 of4Fig.* 5 shows the great 
improvements which can be obtained by the use of a 
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| 
1 2 3 4 5 6 | 7 | 8 
Presemre, Temp. of | Sotnl: Rene Sensible hens Sensible heat | Heat in superheat Sensible heat | Latent heat Heat in superheat 
pounds per saturation, | from from Latent Heat in | — | ae ——— —— a aaa 
square inch g. deg. Fah. | 76 deg. Fah. 76 deg. Fah. heat superheat, | Latent heat. Latent heat. Total heat. | Total heat. Total heat. 
200 387.8 | 318.4 844.8 164.4 | . 376 - 195 . 239 - 636 124 
250 406.3 338.5 828.6 157.8 -408 - 190 . 256 j - 625 | -119 
300 422.2: 355.6 814.8 151.9 } 437 - 186 | . 269 | 616 115 
350 436.4 — 371.2 801.8 146.6 | 463 | - 183 . 282 | - 608 -1il 
400 449.2 | 385.5 789.8 141.6 488 .179 .293 . 600 | . 108 
450 460.9 2 398.6 778.7 136.9 | 512 i -176 - 303 | - 593 | . 104 
500 471.7 | 6 410.8 768.4 132.4 535 | 172 -313 | «586 — -101 
550 481.7; | 308. 422.3 758.4 128.2 | 557 169 . 323 .580 . 098 
600 491.2 | 1306.2 433.0 749.0 124.2 } 578 166 . 332 574 095 
650 500.1 1303.5 443.4 739.8 120.3 | 599 162 | 340 | - 568 - 092 
700 | 508.6 1301.0 | 453.3 | 731.3 | 116.4 620 159 348 | - 562 | -089 
750 616.8 1298.1 462.6 723.1 112.4 | 640 155 - 356 | - 557 | - 086 
800 524.7! 1295.5 471.9 715.1 108.5 | 660 162 - 364 | - 552 | . 084 
850 533.2 1292.8 480.5 707.6 104.7 679 148 - 371 | 547 } -081 
900 639.4 1290.1 488.7 699.9 101.5 | 699 145 -379 | - 542 079 
950 546.2 | 1287.4 497.0 692.0 98.4 | 718 142 | . 386 | 537 | .076 
1000 552.7 | 1284.7 504.8 684.8 95.1 737 139 . 393 . 533 | 074 


efficiency of 75 per cent. The maximum improvement 
is obtained for a feed temperature of 225 deg. Fah., 
the improvement being 5} per cent. for the practicable 
turbine. For the perfect turbine the improvement is 
slightly smaller. 

Making an allowance for higher chimney tempera- 
ture we find that for actual conditions—curve A,;~— 
the improvement becomes a maximum for a feed 
temperature of about 180 deg. Fah:, the improvement 
in overall economy being 3.9 per cent. H the boiler 
were perfect, i.e., if the temperature of the flue gases 
were equal to the temperature of the water entering 
the economiser, and if the boiler efficiency were 
100 per cent., the correction for higher chimney losses 
would be much larger. The improvement in the 


overall economy which could be obtained in a perfect 
plant by using a single feed heater is, in fact, very 
small indeed, being only about 1} per cent. with a 
feed temperature of 150 deg. Fah, 





| 
| 
| 


| 
the feed-water heater, the additional improvements 
at the exhaust end of the turbine result in this increase 
| of 2 per cent. being decreased by 1 per cent., so that 
| the actual increase in the steam consumption of the 
turbine is only about 1 per cent. The leakage steam 
from the glands or steam used for sealing the glands 


can be collected and taken to a heater working in | 


series with the main heaters. Thus a further improve- 
ment of $ to 1 per cent. can be obtained. In addition, 
where new turbines with this system of feed heating 
are installed in existing power stations greater 


| improvements can be obtained than stated above in- 
| heater which will cool the flue gases to a temperature 


| the following manner :— 

(1) The hot feed water coming from the feed heater 
connected to the new turbine can be mixed with the 
cold water coming from other turbines, so that the 

| allowance for chimney losses would be considerably 
| smaller. (2) On a new turbine the heat can be 
arranged not only to heat the condensate coming 


multi-stage heater utilising steam bled from the main 
turbine. It has been shown that owiny to the conse- 
quent increase in the chimney temperature the overall 
improvement is about 3 per cent. smaller. This loss 
can easily be avoided by the use of an air economiser, 
in which the remaining heat in the flue gases is utilised 
to heat the air required for the furnaces. If in so 
doing the temperature of the flue gases is lowered by 
an amount equal to the increase caused by the higher 
feed temperature, the full improvement in overall 
economy shown by curve B1 would be obtained. 


It is quite practicable, however, to install an air 


lower than would be advisable in the case of a water 
economiser, so that by the use of a combination of 
steam feed-water heater, water economiser, and an air 
economiser the highest possible economy would be 
obtained. Such an arrangement is diagrammatically 
shown in Fig. 6, together with the temperatures 
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obtainable for a steam pressure in the boiler of about 
400 Ib. per square inch absolute. As the economiser 
deals with water only of high temperature, the danger | 
of corrosion is practically eliminated, and there is no | 
reason why steel should not be used, the conditions 
being practically identical with those experienced by | 
the boiler tubes. 

(f) Heating Feed Water by Steam Bled from the Main 
Turbine Combined with Air Economiser, without the | 
Use of Water Economiser.—The arrangement shown 
diagrammatically in Fig. 7 has been recommended | 
by several experts, but it can easily be shown, espe- 
cially in connection with high steam pressures, that 
this arrangement is less economical than that described 
under (e) above. For a pressure of 400 lb. per square 
inch, for instance, the temperature in the boiler would | 
be approximately 450 deg. Fah. The temperature of | 
the flue gases leaving the boiler would have to be 
about 650deg. Fah. for full load rating. If this 
temperature were reduced to, say, 275 deg. Fah.,"as 
would easily be possible by the use of the arrangement 
described above, the air would be raised from, say, 
75 deg. Fah. to 450 deg. Fah., which is too high for a 
furnace using chain grates. In addition, this tempera- 
ture would rise if the boiler were overloaded, thus 
aggravating the difficulty. It will be found necessary, 
therefore, to raise the chimney temperature consider- 
ably under full load conditions, which, of course, 
results in an appreciable loss in overall economy. 

The arrangement shown in Fig. 6 is much more 
practicable in this respect, as the temperature of the | 
air leaving the heater can be kept as low as is desirable 
from the point of view of the life of the fire-bars 
without raising the chimney temperatures unduly. 

(g) The Importance of Economical Feed Heating in 
Plants Working with High Steam Pressures.—It is 
interesting to compare the heat required to produce 
1 Ib. of steam as supplied to the turbine with increased 
pressures. 

This heat consists of three items :—{1) Heat in 
the water at evaporation temperature-—sensible heat. 
(2) Heat required to evaporate the water from the 
evaporation temperature—latent heat—and (3) heat 
required to superheat the steam. 

From the list of relative values given in Table IV. 
it will be noted that, whilst with increasing pressure 
the heat of evaporation decreases, the sensible heat 
increases, and for 500 Ib. per square inch, for instance, 
the heat in the water is 53.5 per cent. of the heat 
required for evaporation, whereas for 200 lb. pressure 
the heat in the water is only 37.6 per cent. of the heat 
of evaporation. This consideration again indicates 
the desirability of heating the feed water, particularly 
in high-pressure plants, in the most efficient manner. 








H.M.S. WOLVERINE. 


THE latest addition to the British Navy was handed 
over to the Admiralty on July 27th, in the form of H.MLS. 
Wolverine, a torpedo-boat destroyer of 1450 tons displace- 
ment, built by J. Samuel White and Co., Limited, of East 
Cowes, Isle of Wight. She is the one hundred and twenty- 
second steel war vessel and seventy-fourth steel torpedo 
craft constructed by her builders, and is said to be the 
most powerful destroyer in existence. Of the Admiralty 
‘V” elass, she was laid down on October 18th, 1918, and 
la inched on July 17th, 1919, and is sister ship to the 
Wivern, Witherington, Winchester, and Winchelsea, also 





built at East Cowes. After completing with stores at 


Portsmouth, she will join the Third Destroyer Flotilla of 
the Atlantie Fleet. 

The full-power trials off the south coast of the Isle of 
Wight were entirely satisfactory, when the Wolverine 
attained an average speed of between 34 and 35 knots. 
The propelling machinery comprises a double set of Brown- 
Curtis geared turbines of 28,000 shaft horse-power, and 


Michell thrust blocks have been installed. Steam is 
generated in three Admiralty type water-tube boilers 
equipped with oil fuel apparatus made by the builders. 
The ship is capable of carrying some 400 tons of 
oil fuel, which will enable her to run about 1000 miles 
at full speed. Like the other destroyers of her class, the 
Wolverine’s armament consists of superimposed 4.7in. 
guns fore and aft, with fire control and director gear ; 
two anti-aircraft high-angle quick-firing guns on an 
elevated platform amidships, and two sets of triple torpedo 
tubes mounted on revolving platforms. 

The name Wolverine has been borne by many ships of 
the Navy at different times. The last Wolverine was a 
destroyer of the “‘ Basilisk” class, built in 1919 by Cammell 
Laird. She took part in the Gallipoli campaign and was 
lost in collision off the Irish coast on December 12th, 1917. 
That vessel had a speed of only 27 knots, while the new 
ship steams at anything between 35 and 40 knots. Among 





| -kunkering port, both for coal and oil. 


other war vessels which have been known by this name | 


are a gunboat, barque rigged, purchased as the Rattler | vi : 
from Captain Schanks, of London, in 1798, and com- | lighthouse erected by British contractors for the Peruvian 


‘manded by the famous Captain Lewis Mortlock ; a sloop 


built at Topsham under contract by Mr. Owen in 1805 | 


and sold out of the Navy in 1816 for £810; a sixteen-gun 


brig built at Chatham in 1836, and lost in the West Indies | 


in 1855, the wreck being sold at Jamaica in 1857 for £20 ; 


| and another vessel which was built at Woolwich in 1859 


1860. It is recorded that the above-mentioned barque 
(13 guns), on September 9th, 1799, captured the Dutch 
Gier (14), and with the sloop Arrow (24) also captured the 
Dutch Draak (24). 








South American Engineering 
Notes. 


For a long time past the Chilean Government has 
intended to economise in the great expenditure on explo- 
sives, and with this object in view, has taken over the 
manufacture, without, however, having been enabled to 
effect the economies desired. The authorities have, there- 
fore, called for tenders from numerous firms, and finally 
have accepted that of an Italian company, which has 
received permission to install a factory in Chile for the 
production of explosives, both for industrial purposes and 
for the use of the Army and Navy. The construction of 
the building will proceed at once, and the machinery and 
plant have been ordered from Europe. 

The new plant and machinery which were ordered by 
the Havana Electric Railway, Light and Power Company, 


and recently installed, have proved eminently successful. | 


The output of the electricity department for the past year 
amounted to 38,322,600 kilowatt hours, as against 
31,076,100 kilowatt hours for the previous year, while 
private customers have increased in number upon an 
average by about 3300 per annum. The horse-power of 
commercial motors connected was 16,400 for 1919, or 
double the amount at the end of 1917. The production of 
gas rose from 1,513,733,100 to 1,781,639,800 cubic feet. 
Gas is now practically all used for heating purposes, and 
no longer discharges its primary function of lighting. 

The Brazilian Government has decided to proceed with 
the important harbour improvements at Rio de Janeiro. 
The project has been reconsidered in its entirety, and new 
plans are before the Government engineers for final 
approval. The por. is to be established on the Ilha do 
Governador, a site admirably suited for the purpose. 





a length of nearly 5 miles and a width of between 1} and 
1} miles. The navigable channel around the island is 
clear, the depth ranging between 2} and 11 m. at low water 
level. The port of Rio de Janeiro is largely employed as a 
It is expected, when 
the new construction works have been completed, that 
the number of vessels frequenting the harbour will }y 
largely increased, since it will be possible to obtain there 
ships’ stores and equipment at the lower prices which a 
free port will enjoy. 

Another Brazilian port about to be reconstructed o 
greatly improved is that of Santos. The harbour and cana! 
administration of that port have forwarded to the Ministry 
of Public Works at Rio de Janeiro details of a scheme 
for the deepening of the bar at Santos and the channe! 
to the quays to a depth of between 10 and Il m. It is 
pointed out that the present depth of 8m. renders it 
impossible for the large cargo steamers to be taken up to 
the quays, whereas the shipping companies consider it 
necessary for reasons of economy to use large and deep 
draught ships in the Brazilian service. The Ministry has 
approved the proposal, and the scheme is now being pre 
pared for presentation to Congress, which, it is regarded for 
certain, will sanction the scheme, so that the second most 
important port in Brazil may be able to meet the require 
ments needed by the development of modern steamships 

The construction is almost complete of a fourth-class 


Government at Coles Point. In addition to the lighthouse. 
the same firm has provided three light buoys for Camotal 
(a reef running between San Lorenzo Island and La Punta, 
in Callao Bay), and one light and whistling buoy for the 
Pifievro Rock. The contracts have been arranged 
by the Compafiia Administradora del Guano, which has 
charge of all lights on the Peruvian coast, and has other 
contracts of a similar nature under consideration. Other 
lighthouses which have received, or will receive, additional 


| equipment, are the second-class lighthouse on Lobos de 


| Afuera, the 


fourth-class lighthouse on Lobos de Tierra, 


| and those at Guanape, Mazorea and Palominos, the fixed 


lights on the ports of Supe and Huarmey, and the fixed 
light recently erected at La Punta (Callao) and now about 


to be placed in service. 


construction 
| Iguazu. 


| passing over. 





The island is situat»d in the inner part of Rio harbour, | 
' dorian Government to provide the necessary funds. 


about 4 miles from the quay’s chief landing place. It has 


It is expected that work will soon be begun upon the 
of the first power-house at the Falls of 
These falls, which are considered to be of even 
greater future power capacity than the famous Niagara 
Falls, are on the border line between Argentina and Brazil. 
They are composed of 275 cascades, one of which has a 
sheer fall of 213ft., thus surpassing the main fall of 
Niagara, although not exceeding it in volume of the water 
Some of the greatest engineering experts 
have been employed in drawing up a report for harnessing 
the power to provide electric power and transmit it to the 
manufacturing and industrial centres of Argentina, Brazil 
and Paraguay. The report gives figures and estimates as 
to the cost of producing and carrying this power. The 
falls are some 800 miles from Buenos Aires, but it is eon- 
sidered a@ matter of comparative simplicity to carry the 
power that distance and sell it at a price that will enable 
it to compete witheoal. The plant is to provide for the 
development, at first, of 150,000 horse-power, which, later 
on, can be increased to 300,000 horse-power. Four lines 
will be built sufficiently powerful to carry all the elec- 
tricity needed, so that in the event of a breakdown of one, 
the others would be at once available. It is estimated 
that the project will call for the expenditure of between 
30 million and 40 million dollars, and that the actual work 
of construction will take 2} years. While Buenos Aires 
would be the city first benefited, the cities of Parané, 
Rosario, Corrientes, and others would be in position to 
take advantage of the power thus offered. 

Advice from Guayaquil, Ecuador, points to the possi- 
bility of the important water-power scheme being pro- 
ceeded with at an early date. It will be remembered that 
work upon this contract, which is in the hands of a British 
firm, was suspended owing to the inability of the Ecua- 
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THE Committee, of which Mr. Neville Chamberlain 
is the chairman, set up by the Minister of Transport 
io consider the question of inland waterways, has 
decided to direct its investigations, in the first 
instance, to the river systems of the Thames, Severn, 
Tront, and Humber, and the poris that they serve. 
Ths Committee has held six meetings and has now 
adjourned until the autumn. In the meantime certain 
investigations are being made on its behalf by Sir 
Alexander Gibb, G.B.E., C.B., Director-General of 
Civil Engineering, Ministry of Transport, and it is 
hop-d that a report thereon will be available for the 
consideration of the Committee after the recess. 


* * * 


THe Government of the Union of South Africa 
announces that a beginning is to be made with the 
electrification of the railway system. The first lines 
to be converted from steam to electric traction are 
those from Capetown to Simonstown, which is a 
section carrying a heavy suburban traffic, and the 
Natal main line between Durban and Pietermaritz- 
burg, over which a very large goods traffic is handled. 


* * * 


At the meeting of the engineering and shipbuilding 
trade unions, which is being held in London to-day, 
important questions will be discussed. A_ pre- 
liminary announcement indicates that the chief 
busin3ss will be to decide on the methods to be 
adopted in future of negotiating wages problems, in 
view of the dissatisfaction which is being expressed 
by the workers at the decision of the Industrial Court. 
It is understood that the workers will propose a 
r> ura to the old custom of dealing direct with 
emoloyer3, and it is considered probable that the 
necessary four months’ notice of discontinuance of 
ths Industrial Court system may be given as a result 
of the conference. 

i 


THE new policy in trades unionism is not approved 
by all trade union officials. Mr. W. F. Dawtrey, in 
resigning the secretaryship of the Steam Engine 
Makers’ Society, which is now merged into the general 
amalgamation of engineering unions, says that he is 
quite unable to subscribe to a scheme of amalgama- 
tion which completely absorbs each and every indi- 
vidual union concerned, the more so as he believes 
all the objects to be achieved were within reach with- 
out the extinction of each and every society. Mr. 
Dawiry adds that he views with serious misgiving 
many of the methods now being pursued in the name 
of trades unionism. He also gives expression to 
regret at the treatment meted out to trade union 
officials who consider it their duty to express opinions 
contrary to the present trend of policy. He has grave 
concerns as to the future of trade unionism, which, 
as the report of the Steam Engine Makers’ Society 
States, is a marshalling of forces big in potentialities 
and much bigger in responsibilities. 

he 


AN appeal has been made by the board of Brunner, 
Mond and Co. in connection with the proposal that 
£100,000 should be voted from the company’s invest- 
ment surplus for the endowment of scientific research 
in the chemical industry. In a circular which has been 
issued to the shareholders, Mr. Roscoe Brunner, the 
chairman of the company, states that the peace-time 
competition in manufacture between Great Britain 
and its industrial rivals will demand the whole- 
hearted co-operation of all the powers which make for 
development and progress. He expresses the con- 
fidence of the board that the gift of the sum of £100,000 
can be justified as a business proposition, and points 
out that the objection raised at the recent general 
meeting that the company would be spending money 
for purposes which promote the general good of the 
country becomes absolutely invalid when it is realised 
that by no other means can the company secure its 
own future prosperity. 

* * * 


A CarpirF Corporation Bill asks for powers in 
connection with the proposed new water scheme. The 
Local Legislation Committee has had before it the 
waterworks engineer to the Corporation, who stated 
that for the construction of the waterworks and the 
completion of the new reservoir the estimated expendi- 


ture was £975,000. 
a ae 


Tue Admiralty has decided to lay down some 
additional oil tankers to provide employment at the 
Royal Dockyards. A report was in circulation on 
Wednesday last to the effect that four additional 
vessels of this class would be laid down at Portsmouth, 
Pembroke, Devonport, and Sheerness. 








A PROPOSAL is taking shape and is likely to assume 
a definite form when the British Association meets at 
Cardiff at the end of the month, for the formation of 
an Institute of Oceanography. Professor W. A. 
Herdman, the president of the British Association, 
is dealing with this subject in his presidential address, 
and Mr. J. C. Gould is taking a keen interest in the 
subject. In a letter to Mr. Gould, Dr. Travers Jenkins 
states that Professor Gardner, of the University of 
Cambridge, the president of the Zoological Section of 
the British Association, has suggested that the time is 
opportune for the establishment of an Institute of 
Oceanography at Cardiff, where it could work in 
close co-operation or in affiliation with the University 
of Wales. 


* * * 


THE President of the Board of Trade has been 
interrogated as to the Government policy in regard to 
the construction of a railway for the development of 
mineral deposits in Teesdale. He stated that the 
Board of Trade had been making inquiries into the 
mineral possibilities of this area, and was about to 
report on the subject to the Ministry of Transport. 

s 6-8 


THE criticism of labour exchanges which has been 
made by those giving evidence before the inquiry now 
in progress has drawn a reply from the chairman of 
the Local Employment Committees for the London 
area. A resolution has been forwarded to Dr. 
Macnamara which expresses the opinion that the 
criticisms made are frequently misleading, often ill- 
informed, and sometimes entirely opposed to facts. 
Evidence has been given before the employers by 
Mr. F. C. Challenor, chairman of the Wimbledon 
Local Employment Committee, and Mr. A. E. Adcock, 
chairman of the Deptford and Greenwich Committee, 
to the effect that the exchanges are rendering good 
Service, and that many important firms are making 
use of them. 

* * * 

A RECENT report received in the Department of 
Overseas Trade which is the subject of comment in a 
circular issued on July 31st, refers to fears enter- 
tained in the United States that the automobile 
industry has grown too fast, and that a restriction of 
output will become necessary. This will entail 
financial loss as well as a great labour disturbance 
until market conditions are again adjusted. Already 
there are reports of curtailment of production by 
makers of the more expensive types of car. It is 
stated by the National Automobile Chamber of Com- 
merce that 1,974,000 cars were produced in 1919, as 
against 569,000 in 1914. One result of this pheno- 
menal growth is that the market has been denuded 
of supplies of certain materials used in the manu- 
facture of automobiles, including long staple cotton, 
rubber, and plate-glass. The reduction in the price 
of Ford motor cars, which was announced on Tuesday 
last, should be noted in connection with the above 
Statements. 

18:2 

Lorp Preeti, in an interview on the subject of the 
motor ship, expresses the opinion that there is now 
no question whatever concerning the reliability and 
suitability of the oil engine for marine propulsion. 
He stated that Harland and Wolff have already built 
engines of 3000 horse-power, and that larger sizes, 
for which drawings are in existence, will be built in 
due course. It is intended to double the capacity of 
the Belfast engine shops within the next few years. 

* *” * 

Ir is reported from Johannesburg that the Engine- 
drivers’ and Firemen’s Association has decided to 
instruct its members to strike each week from mid- 
night on Saturday to midnight on Sunday unless an 
agreement is made to pay time and a-half for Sunday 
work. This weekly strike was due to begin last 
Saturday. As the men are chiefly employed on Sun- 
days in connection with pumping operations at the 
mines, the strike might result in serious flooding of 
many mines and the consequent unemployment of 
miners. 

oe « 

It was announced on Tuesday last that Dr. George 
Clarke Simpson will succeed Sir Napier Shaw as 
Director of the Meteorological Office. Dr. Simpson 
was meteorologist to the Antarctic Expedition of 1910, 
and has served the Egyptian and Indian Govern- 
ments in a similar capacity. He was educated at 
Manchester University. 

a 

WE are informed that Major W. E. Simnett, 
M.B.E., Assoc. Inst. C.E. (late R.E.), has retired from 
the direction and editorship of the Technical Review 
on his appointment to direct the Intelligence Branch 
of the Ministry of Transport, 





SomE interesting statements are contained in the 
official report, issued during the past week, of the inter- 
view between Mr. Archur Neal, Parliamentary Secre- 
tary to the Ministry of Transport, and a deputation 
from the municipal corporations on the question of the 
Electricity Supply Bill. The point made by the 
deputation was that there was no need to proceed 
with the present Bill, but to await the results of the 
working of the 1919 Act. It was pointed out that it 
would, however, be necessary in that event to make 
provision for financial aid from the Exchequer in 
cases where it was required. Mr. Neal, in his reply to 
the deputation, expressed the opinion that a Govern- 
ment guarantee was not an essential feature of the 
scheme, the intention being that the Commissioners 
should obtain the backing of the rates to supply pro- 
jects. The work of provisionally delimiting seven of 
the new areas is said to be in an advanced stage, and 
the Commissioners ‘have reporied that there is no 
reason to be dissatisfied with the progress which is 
being made. 


* * * 


THE Inter-State Commerce Committee has, it was 
reported from Washington on Saturday last, 
authorised increases in United States railway goods 
rates. The increases, which can be imposed upon 
five days’ notice, are 45 per cent. in Eastern territory, 
35 per cent. in the West, and 25 per cent. in the South 
and Mountain Pacific territory. It is expected that 
these rates will be in force some time during the 


present month. 
* * * 


TE eight-hour day in Sweden does not appear to 
have proved successful in operation. The latest news 
from Stockholm refers to complaints made by mem- 
bers of the Swedish Mechanical Works Association. 
It is stated that the Association has decided to under- 
take an investigation into questions connected with 
the eight-hour day law, which will be made the basis 
for an application to the Government for its revision. 


* * * 


A FURTHER Step in the process. of amalgamating 
the interests engaged in the Australasian electrolytic 
zine industry is reported from Hobart. The Electro- 
lytic Zine Company of Australia has absorbed the 
Mount Read Company, Limited, the purchase price 
being 350,000 ordinary fully paid £1 shares of the 
Electrolytic Company and an option on preference 
shares at par. The effect of the amalgamation should 
be to increase the output of the Electrolytic Company's 
plant from 15 tons to 100 tons per day and to rid the 
company to a great extent of its dependence on the 
Broken Hill Mines for concentrates. 


* * * 


CONSIDERABLE interest has been aroused by the 
announcement that Harland and Wolff, Limite !, pro- 
pose to provide ship repairing facilities on the Thames. 
It is understood that the intention is to erect repairing 
shops at various parts of the dock system, and 
negotiations are in progress between the company 
and the Port of London Authority to undertake the 
engineering repair work for the Authority over a long 
period. There is a suggestion, indeed, that the 
management of the repairing shops owned by the 
Authority will be taken over by Harland and Wolff. 


* * * 


Our readers will hear with regret that Professor 
John Perry died on Wednesday last. There were few 
engineers of his time who were more widely respected 
and more generally beloved. Blessed with an attrac- 
tive personality, an Irishman’s wit—he was born in 
Ulster in 1850—and a power of clear and vigorous 
exposition not excelled by his great contemporary, 
Silvanus Thompson, he made a score of years ago an 
indelible impression in scientific and educational 
circles. He is the last of the great trio, Ayrton, 
Thompson, and Perry, who made the City and Guilds 
Colleges famous throughout the world. 


* * * 


A PROTEST by engineering firms exhibiting at the 
Crystal Palace, signed, among other companies, by 
Sir W. G. Armstrong, Whitworth and Co., Limited, 
G. and J. Weir, Limited, Chas. Beck and Co., and the 
Cape Asbestos Company, was issued on Monday last. 
It directs attention to the want of efficient manage- 
ment by the exhibition authorities and the lack of 
effort to attract buyers. Reference is also made to the 
inadequate railway services. A number of large 
exhibitors are, it is said, cutting their losses and closing 
down their exhibits. The reply of the Crystal Palace 
management, issued yesterday, is that they have done 
everything possible to make the exhibition a success, 
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MACHINE TOOLS AT THE WORKS OF THE VULCAN MOTOR AND ENGINEERING COMPANY 


(For description see opposite page) 
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FIG. 2—DRILLING AND TAPPING CYLINDER CASTINGS 











Ava. 6, 1920 


THE ENGINEER 


133 








Labour-Saving Devices in a Motor 
Car Works. 


BrrtisH motor car manufacturers’ methods of 


production have undergone a very considerable | 


speeding up in the last two years. By the adoption 
of the latest improvements in machine tools, the 
utilisation of jigs, and the employment of mechanical 
conveying devices, the output has been increased to 
an extent which could scarcely have been contem- 
plated a few years ago. We recently had an oppor- 
tunity of inspecting the works of the Vulcan Motor 
and Engineering Company, Limited, which are 
situated at Crossens, near Southport, and were much 
impressed by the methods of manufacture which this 


tions are carried out at one setting. Thelast opera- 
tionjis that of slotting the clearance slots on either 
side j;of ythe cylinder ¢;bores for the connecting- 
rods. , This work is done on two cylinders simul- 
taneously by means of a special slotting head—see 
Fig. 5—provided with two tools. The cylinders are 
secured to a revolving table with a stop, so that the 
four slots can be cut at one setting. Altogether there 
are twenty operations on each block of cylinders. 

Another very interesting feature of the Vulcan 
system is the method of erecting the chassis. This 
work is carried out upon a rail track which 
extends from the smiths’ shop to the painting depart- 
ment. Views of the erecting track are given on page 
136. The track comprises two rails of inverted T 
section, the gauge being about equal to the width of 
the chassis frame. The rails are carried on brackets 


This arrangement was adopted because of a dearth 
of power in the central power station of the works. 
The power thus supplied is sufficient for driving ten 
machine tools. 








Labour Leaders.* 


Ir anyone had predicted at the beginning of lazt year 
that we could demobilise nearly five million men from the 
Army and Navy and, except for a matter of a quarter of 
a million, absorb them all into civil employment ; and that 


| it should be done in less than eighteen months, then that 


person wouid have been regarded as unduly optimistic. 
Yet it has been done. The number of unemployed to-day 
is less than one-half of the number sometimes on our hands 


























FIGS. 3 AND 4—REAR AND FRONT AXLES WITH CONVEYING ROLLER 


firm has adopted, methods that are enabling it to 
produce vehicles at a speed and cost which will 
probably compare favourably with those of any 
similar establishment either at home or abroad. 

The works are situated on a site of some nine acres, 
six and a-half acres of which are covered with 
buildings in which nearly every phase of manufacture 
connected with motor vehicles is carried out. The 
machine tool shop and erecting shop are laid out in 
such a way that the work progresses uninterruptedly 
from the rough to the finished article. It would 
require more space than we have at our disposal to 
give anything like an adequate description of the 
tools and processes employed, but we have selected 
one particular item and one of the most important 
in the mechanism of the motor car to illustrate the 
‘‘ up-to-dateness of the plant. We reier to the 
machining of the engine bodies. 

These bodies are of the four-cylinder block pattern. 
The sequence of machining operations upon them is 
as follows -—The first operation is carried out on a 
Kendall and Gent milling machine, Fig. 1. On this 
machine the bases, tops, valve cover faces and exhaust 
flanges of two block castinys are milled at one setting. 
As will be seen from the engraving, two sets of cylin- 
ders are operated on simultaneously, and while the 
cutting operations are in progress two more castings 
are being mounted in position on an auxiliary table 
shown on the right-hand side. On completion of the 
operations on one batch of cylinders, the table is 
lifted from the machine and carried on to the auxiliary 
side track which carries the tables. 
in the meantime, is dropped on to the milling machine 


and is rolled along by means of a cam roller to the | 


cutting position, on reaching which a lever is pulled 
round and the table drops on to the V slides of the 
machine. 
various surfaces, are then transferred to a Lubin 


cylinder boring machine, which bores out the four | 
cylinders simultaneously, leaving sufficient allowance | 


for the subsequent grinding process. The cylinder 


bores are then bottomed and chamfered by means of a | 


special tool. The cylinders are next transferred to 
multiple drilling machines, shown in Fig. 2, and here 
the holes in the base are drilled before the casting is 


taken to a Heald horizontal grinding machine for | 
The cylinders are | 
the other | 


lapping out the cylinder walls. 
then mounted on trucks to enable all 
drilling operations to be carried out on a battery of 
Moline drilling machines. The first machine bores and 
faces the plug holes in one operation. The truck is 
then moved forward to the next drilling machine, 
which bores and counter-bores the eight valve holes. 
The third machine drills the eight valve stem holes, 
locating them off the previous operation from the 
bores of the valve holes, which ensures concentricity 
of the valve stem hole with the valve hole. The 
truck next travels forward to a further machine, on 
which the holes for the valve stem and valves are 
reamered out. The cylinders thereafter are carried 
to the final machine for this group of operations, 
namely, that for tapping the valve and¥plug holes. 
They are then removed from the trucks and all 
the remaining minor drilling and tapping opera- 


The other table, | 


The cylinders, after being milled on the | 


secured to the floor at a height of about 18in., and 
have a very slight gradient. The chassis frame and 
springs are mounted on roller brackets which are 
easily attached to the frame and travel on the rails, 
and the frames are pushed along by hand through the 
erecting shop, where the various parts are added. 
The rails run transversely to the erecting bays, in 
which the axles, gear-boxes. engines, petro! tanks, 
&c., are assembled in groups. The bays are served by 
overhead runways, so that the details can be run into 
position on the frame. The rear and front axles, 
however. are carried on roller brackets—see Figs. 
3 and 4—on branch tracks. whereby they are run 
into position. When all the components of the 
chassis have been assembled the road wheels are 
placed on the axles and the chassis is run off on to 
a revolving table in a covered chamber, where it !s 





FIG. 5—SLOTTING CONNECTING ROD CLEARANCE 


given a first coat of paint by means of a spraying 
apparatus. The advantage of this system of erection 
is that no mechanical power is required as in the case 
| of the traveling platforms which are used in some 
| works. 
| Although the motive mechanism of motor cars 
| has been previously used for temporary stationary 
purposes, it is a very unusual expedient to adopt in 
| factories in this country. Its adaptability to the 
driving of line shafting is illustrated in the fourth view 
| on page 136. The mechanism comprises the usual 
| engine, radiator, gear-box, and transmission system 
| of the 30 ewt. Vulcan lorry, and is secured to a frame- 
| work, which is fixed to the floor, a belt pulley being 
| provided on the final drive shaft behind the gear-box. 


BRACKETS 


in periods of unemployment in pre-war days. I mention 
these facts so that readers may be reassured if they are 
inclined to be ““humpy.” There are so many among us 
who are never so happy as when they are making them- 
selves miserable by looking at the black side of things 
But now, even though I be thought to be falling into the 
lapse just mentioned, let me present one or two comments 
on some things which, if they are not black, do at all 
events give cause for concern. 

The worst aspect of pubic affairs from the Labour point 
of view is the sheer irresponsibility and lack of moral 
courage on the part of Labour spokesmen. They are 
always anxious to shuffle on to somebody else—or some- 
thing else—what ought to be done by themselves. I have 
noted this tendency with very great regret because I 
remember the stalwart figure of the old trade union official, 
who, if he did not know much ahout the Higher Criticigm 
knew at least his own mind, and had pluck to e<press it. 
But I have regretted it still more because, as a trade 
unionist, I should like to have seen the trade union spokes- 
man taking a manly part in helping the country through a 
dangerous crisis. Trade unionism is no longer a mere 
sectional institution. Trade unionists have won their 
way to citizenship. They have also won a position of 
material prosperity in the community equal to those 
classes which used to be regarded as above the ranks of 
labour. In short, the manual worker is now on an equal 
plane with anyone else, and the time has gone for him to 
be regarded as inferior or to be looked down upon. Yet 
his spokesmen still regard him in that light and regard 
themselves as the representatives of an inferior class at 
war with the community. Instead of encouraging com- 
munity sense, they discourage it, and are always appealing 
to a wretched class prejudice which, whatever justification 
it once had, hasnone now. And so the worker is lowered in 
his own estimation and in the estimation of the community 
—Labour is caricatured in corduroys and hob-nailed boots, 
and is thought of in like manner. And Labour has itself 
to blame if its spokesmen may be taken as truly repre- 
sentative. 

The Labour “* Leader ”’ is afraid to lead, and sometimes 
he is even afraid to follow. 

The chief yearning of the British trade union “Leader ”’ 
is for conferences. Conferences have long ceased to have 
any representative value. Everybody knows that they 
have become mere mass meetings of lay figures for plat- 
form purposes, 

I wonder sometimes if the rank and file of the trade 
unionists will ever be able to stop these machine-made 
fantastic gatherings for fantastic purposes which have now 
become so common. They do no good because they have 
ceased to be impressive. They cannot be representative 
because time is not given to get the views of the workshops, 
or representatives chosen from the ranks. I write this on 
June 5th, and the conference is, I think, summoned for 
the 15th.. The same persons will be there—if the confer- 
ence is held—as have attended conferences of the last 
five years on anything but winning the war, which was 
the one supreme interest for trade unionists as well as 
for everybody else. There will be blatant denunciation 
and emission of poison gas calculated, if not intended, to 
ferment anarchy. The only result—if the conference is 
not somehow quietly shelved, as I hope it may be—will 
be to fritter away the monies of the trade unionists and 
bring trade unionism into contempt. 

In conclusion, let me have another growl. I should 
like to see the trade unionists adopt a more hearty feeling 
of helpfulness to the ex-soldiers. So far they have only 
been half-hearted. Take my own society. The A.S.E. 





—— a 


* From an article by Mr. G. N. Barnes in the Industrial Leagua 
Journal July, 1920, 
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has practically no unemployed. And, given something 
like co-operation on the part of labour and employers’ 
organisations, there is good prospect of plenty of work 
for a long time to come. 

Yet the A.S.E. has refused to admit ex-soldiers into the 
trade, although the entry was arranged on conditions to 
safeguard their standards, and on conditions moreover 
which were carefully drawn up by the Pensions Ministry 
in consultation with A.S.E. representatives. This denial 
of entry to the ex-soldier is unadulterated selfishness. It 
is base ingratitude on the part of men who were earning 
double as much as before the war while other men were 
dying for them. They won’t lift a finger for, or take the 
slightest risk on behalf of, the survivors of the battlefield. 
And, so far as I have been able to observe, there has been 
no word from their leaders to lead them into a more just 
and generous frame of mind. These leaders have much 
to say, | know, about a new social order, but precious 
little to induce the spirit out of which any better order 
can come. And so ex-soldiers are workless who might be 
earning a living in engineering workshops, and contri- 
buting thereby to the employment of their comrades 
elsewhere. 

There now, Mr. Editor, that is what you get by asking 
me to write your front page for you. I have written 
enough, | think, to get us both in trouble, but for my part 
i won't mind if it jerks my fellow trade unionists into a 
little thinking. 








Letters to the Editor. 


(We do not hold ourselves responsible jor the opinions of our 


correspondents. ) 





POWER ALCOHOL. 


Siz,—In view of the national importance of this matter, I 
cannot help thinking it is to be much regretted that the memo- 
randum issued by the Fuel Research Board is of so negative a 
character. Few people seem ‘to realise the serious position in 
which this country is placed for supplies of spirit fuel of any 
sort, even petrol, and though the production of mineral spirit 
is increasing, the demands ail over the world are increasing at 
an even greater rate. Our coal measures from which benzol— 
and little of it—is available, cannot be replaced, and petrol is 
entirely imported, causing millions of money to be sent out of 
the country. 

in my opinion, it is futile to hope for very much in the way of 
compressed gas for the propulsion of vehicles, and apart from 
the danger to the public from this system, it seems physically 
impossible to carry sufficient fuel for any distance on account 
of the weight of containers, &c. The use of this system would 
entail fitting compressing plants all over the country. Speaking 
generally, the experience with gas during the war was not 
nopeful, in addition to which it is derived again from our coal 
measures. Supplies of spirit fuel for internal combustion engines 
are vital to this country, and I believe it is a fact that in Australia, 
india, South Africa, United States and France, ample supplies 
of alcohol fuel are or will be available shortly. Not only are 
we here lagging behind in what might be an enormous industry, 
but the position is reflected in the tact that other countries will 
be open to purchase alcohol engines. Engines suitable for 
running on alcohol will, therefore, be required for export in 
quantities shortly, and unless alcohol fuel is common in this 
country, and the development of alcohol engines naturally 
follows, we shall be handicapped as regards our export trade. 

ii something is not done m Great Britain soon, we shall find 
our possible supplies of raw material for alcohol fuel denied us 
when we most need them. No one would suggest that we should 
diminish our food supply for the production of power alcohol, 
but many tropical and sub-tropical countries can produce un- 
limited amounts of vegetable matter for the production of fuel 
alcohol, and what is wanted is encouragment of private develop- 
ment. lt is well known that before the war Germany was 
sufliciently far-sighted to ensure extensive supplies of indigenous 
aicohol fuel, and if she had not done so her transport would 
hardly have been possible in the early stages of the war. 

Some of our own Colonies can assist us in what might be termed 
an Empire fuel, but the question is what can be done so long as the 
existing legal restrictions remain in this country. The question 
of a reasonably effective denaturant seems not insoluble, and 
in any case penalties for illicit distillation can be made sufficiently 
heavy to act as a severe déterrent. The chief stages through 
which this vital matter has passed are, briefly, that the Com- 
mittee which reported in 1905 saw no reason to do anything on 
account of the low price of petrol at that time ; the Committee 
which reported in 1919 recommended amongst other things the 
removal of legal restrictions, such as the excise duty and the 
operation of the distillery laws ; and this last report of the Fuel 

Kesearch Board gives one the impression that those in authority 
are not really serious in endeavouring to remove the obstacles 
to development. 

Cannot something be done to focus interest on this matter 
and to leave the ground clear by removal of all restrictions in 
regard to manufacture and use with suitable safeguards, so that 
private enterprise can have at last an opportunity of showing 
what it can do? If my information is correct, Australia has 
recently taken this course, and it follows that that country 
will soon be requiring alcohol engines. The action of our Govern- 
ment is in strong contrast to that of France, for example, where 
the authorities so far from discouraging the use of alcohol fuel, 
offered rewards some years ago for the best alcohol engine 
results. 

it must be remembered that at present alcohol is the only 
reproductive supply of spirit fuel, and it is to be hoped that the 
Government will not be obsessed with the idea that no one but 
they can do anything. If restrictions were removed, no great 
harm could follow in any case. 

THE Parsons Moror Company, Ltd., 
Henry Parsons, Managing Director. 
Southampton, July 29th. 


LOCOMOTIVE FOOTPLATE EXPERIENCES. 


Srr,—I have been reading with some interest the series of 
articles which have been published in your paper recently, 
entitled ‘‘ Locomotive Footplate Experiences.’’ In reference 
to article No. III., which appeared in THE ENGINEER of July 
23rd, I should like, with your permission, to make a few remarks, 
as there are one or two points connected with the description 
and North-Western locomotives dealt with 


of the London 


which I believé are a little in error, and which should, I think, 
be corrected. 

In the first place, regarding locomotive No. 1732, built in 1919, 
this engine is described as being of the ‘‘ Experiment ”’ class, 
Strictly speaking, this is hardly correct. This particular type 
of engine is known on the London and North-Western as the 
“* Prince of Wales ” class. These engines, it is true, bear a very 
considerable resemblance to the original “‘ Experiment ” class 
introduced by Mr. Whale in 1905. They, however differ in 
being fitted with an extended smoke box, Schmidt type super- 
heaters, enlarged cylinders having inside admission piston valves 
in place of the semi-balanced flat valves used by Mr. Whale, 
and also in the details of the valve motion, which is Joy’s gear 
coupled to the valve spindles through the medium of rockers. 
The later engines of this particular type have also a clamping 
device fitted to the reversing shaft for holding the gear in the 
required position. The tenders also vary a little from those 
employed with the “ Experiment ”’ class proper, principally in 
the design of the underframe. 

In regard to the brake ejector, this is not situated on the top 
of the fire-box, as stated in the article, but on the right-hand 
side. The apparatus on the top of the fire-box consists simply 
of the main valve supplying steam to the ejector, and the valve 
regulating the admission of air to the train pipe. These valves 
are placed on the right and left-hand side respectively, and are 
coupled together by a rod, the arrangement being that whenever 
the driver desires to re-create the vacuum he opens the main 
steam valve supplying steam to the ejector, and at the same 
time closes the regulating valve governing the supply of air to 
the train pipe or not, as the case may be. This arrangement, 
I believe, speaking from memory, has several times been illus- 
trated in THE ENGINEER, when drawings of the London and 
North-Western Company’s locomotives have been published, 
and students of locomotive construction will doubtl b 
that the London and North-Western Company’s vacuum brake 
ejector is well shown in Mr. Bowen Cooke's ‘excellent book, 
entitled « British Locomotives.” 

In reference to the « Claughton’ type express locomotive 
mentioned, it is stated that these engines are equipped with 
Walschaerts’ valve motion for the outside cylinders, and Joy’s 
motion for the inside. This is not correct. Walschaerts’ motion 
only is employed in these engines, fitted, as the article says, to 
the outside cylinders. The valves for the inside cylinders are 
operated by horizontal vibrating rods. The driving wheels 
for the ** Prince of Wales ” type and “ Claughton ” type engines 
are respectively 6ft. 3in. and 6ft. 9in. in diameter when fitted 
with new tires. 

In describing the run from Euston to Rugby, the article 
States that owing to the weight of the train the engine was never 
notched up further than 10 per cent., and often travelled for 
long periods at 15 per cent. 1 am not quite clear as to what is 
really meant by this, and, if possible, would appreciate some 
further explanation; but as 1 notice that the contributor of 
this article has now left this country such may not be convenient. 
l apologise for having taken upso much space on this subject, 
but think you will agree with me that inaccuracies, however 
slight, should not go unnoticed. 





E. Cecin Pouttney. 
Llandudno, North Wales, July 28th. 

THE UNIFLOW ENGINE. 
Sir,—In your leading article of July 30th you refer to the 
mystery of the high efficiency of the unitiow engine, and you refer 
to the relatively cold piston coming into contact with the high- 
temperature steam. ou finally come to the conclusion that the 
unifiow engine is a little worse off than a compound or triple- 
expansion engine by reason of the greater area of its piston, and 
is no better off than any modern engine by the separation of its 
admission and exhaust ports. 

Permit me, however, to call your attention to the following 
points :—(1) The piston face is cooled by the exhaust during 
10 per cent. of the outward stroke anc 10 per cent. of the return 
stroke only, whereas in an-erdinary engine the exhaust is passing 
through the ports for a very much longer period, about 90 per 
cent. (2) The exhaust ports are covered and the piston face is 
then reheated during 90 per cent. of the stroke by the high com- 
pression which takes place ; in the ordinary engine the exhaust 
port is not covered nor reheated before steam is admitted to the 
cylinder. (3) Tests carried out on a Nuremberg engine at 
Dresden Laboratory showed the compression temperature at 
the end of the stroke was considerably higher than the admission 
steam temperature, so that there can be no doubt that the piston 
face is hot, and steam is admitted into a space already filled with 
high-temperature steam. I trust these remarks will make it 
clear that the engine is working under better conditions than a 
compound engine. 

You also refer to the disadvantages of a single-cylinder uniflow 
engine due to unequal turning moment and difficulties in starting 
owing to its high compression. Considering first the unequal 
turning moment, this certainly is only a question of fly-wheel 
weight, where self-starting is not required. The weight of a fly- 
wheel is fixed by the degree of irregularity permissible ; therefore 
it is only a question of sufficient weight to get any desired degree 
of irregularity. 

Some of the earliest uniflow enginés made by Messrs. Robey 
and Co. were for driving alternators mounted on the engine 
shaft to run in parallel where only the smallest cyclical variation 
is permissible. 

The criticism of the single crank would also apply to tandem 
steam engines and gas engines, of which large numbers have been 
made driving alternators. 

The preference for the single-cylinder engine is that it is 
cheaper to manufacture and is more economical than a two- 
cylinder engine. There is no difficulty in starting up, as the 
compression can always be relieved, and I have seen these engines 
started up many times with the greatest ease. The only demand 
for an engine of two or more cylinders is when the engine is of 
the reversing type, and must therefore be self-starting. 

I trust these remarks will clear up the mysteries referred to in 
your article. F. B. Perry. 

Lincoln, August 3rd. 

[We are interested by Mr. Perry’s letter. We should be still 
more interested jf he would estimate the missing quantity from 
uniflow cards and contrast it with the missing quantity from a 
first-class cross compound. It ought to be lower ; we should 
like to have actual demonstration that it is—Ep. Tue E.] 














RAILWAY PROBLEMS. 
Sir,—I have just read with great interest the article in your 
issue of May 28th, 1920, by Major-General, Sir,Henry W. 
Thornton, K.B.E., on ‘‘ Some Railway Operating Problems.” 





Although the author refers direct and in detail to improve- 





ments on one of our leading home railways, the principles so 
ably put forward should be kept in mind by all operating 
engineers. Much more so does this remark apply to the second 
half of the paper, in which the author has, in my opinion, dwelt 
very efficiently and most conclusively with the very axioms of 
successful railway operating. The whole paper appeals very 
strongly to me in the renewed sphere of civil railway practice 
in India. 

Looking back on the last two years of the war, which was 
spent by me on our light railway system in France, one caanot 
too highly appreciate the success of our railway organisation, 
which was due most undoubtedly to the same ** essentials ’ 
as were applicable to war conditions—that are enumerated in 
the author’s paper. 

Similarly, but more conclusively, do these essentials rule in 
post-war conditions of railway operating, and especially, in 
so far as 1 have seen, on the railways ot India, where labour 
troubles are an ever-increasing source of anxiety to the employer. 
I trust that the columns of Tne ENGrINeer will often present 
similar papers to the one | take the privilege of referring to, 
and which I am convinced has interested very many readers in 


a very marked degree. 
B. D. H. Bran. 


Khargpur, July Ist. 
WATER POWER DEVELOPMENT IN CANADA. 

Sir,—In your issue of July 23rd, page 76, the interesting 
details on this subject do not deal with the question of heads 
utilised in Canada. Having indexed ** Water Resources, Paper 
No. 27,” on this basis, it seems of interest to call attention to 
the proportion of low heads that have been developed in Canada. 
Of the total of over 330 plants, 12 per cent. have heads between 
5ft. and 10ft.; 13 per cent., between | lit. and 15ft.; 25 per cent., 
between 16ft. and 30ft.; 24 per cent. between 3lft. and 7vtt.; 
20 per cent., between 71ft. and 500ft.; 5 per cent. have no head 
stated. 


London, July 23rd. Tueopore Stevens, M. Inst. C.b. 








United States Patent Practice. 


Tux procedure for obtaining letters patent for inventions 
in the United States of America differs from that in this 
country, and some points in the practice are not clear to 
inventors generally. in substanuation of his objections, 
the Examimer often’cites references to decided cases, and 
the following résumé of many of the favourite decisions to 
which attention is drawn may be of assistance as indicating 
the trend of Patent Office opinion. 

Species.—Whilst in one patent broad claims may be 
obtained to cover many forms of an invention, only one 
particular species may be specifically claimed in addition. 
Lhe usual test in a patent dealing with apparatus is that 
all the claims must be capable of being read on to one 
drawing, which may either be a drawing actually tiled or a 
drawing which may be a composite drawing prepared from 
those on file. Thus a claim inight be drawn to cover gear 
wheels and another claim to a form of gear wheels in wnich 
friction wheels were used, but no separate claim could 
then be made to toothed wheels. 

‘The leading case on species is Eagle, decided in 1870. 
It sets out that one may tairly describe several species of 4 
genus and may make any claim that is generic in its 
character and includes them all. In addition, one of the 
embodiments may be selected for a specific claim or claims, 
but one claim may not be founded on one species, a second 
on another, and a third on another. 

Welch—92 Official Gazette, page 2104—is the authority 
for saying that where the claims will not read on a single 
tigure of the drawings, are not inconsistent, but will read 
upon a single device which might be shown in a single 
figure, then they do not cover duferent species. 

Process and Apparatus.—Whether both process and 
apparatus claims can be made in one application depends 
on the facts. As a general rule it may ve said that they 
cannot be covered together. 

In McMahon, decided in 1889, it was, however, held 
that division of an application should not be demanded 
unless there is in the given case such a total want of inter- 
dependence between the two matters claimed as would 
render them absolutely independent and distinct inventions. 
In this case it was shown that the apparatus could not 
operate for any other purposes than to carry out the pro- 
cess, and the process could be carried out only by # machine 
operated substantially upon the principle of that shown. 

In Fessenden’s case—April 3rd, 1916—an attempt 
under special circumstances was made to provide process 
claims including apparatus limitations. ere the appli- 
cant, having been refused claims in a prior application to 
apparatus tor storing power characterised by an upper 
reservoir at the earth's surface and a lower one in a deep 
pit, sought to patent a process of storing power charac- 
terised by pumping water from a deep pit to the earth's 
surface. It was heid that the character of the support for 
the reservoirs and their location relative to a particylar 
part of the earth’s surface were purely apparatus ideas 
which were out of place in process claims and that the 
claims were unpatentable, the actual process involved 
being old and the apparatus idea having already been 
adjudicated adversely to the applicant. 

Combination Claims.—Claims of this kind are permitted 
when the elements forming the claim act as a true com- 
bination with one another and not as a mere aggregation ; 
that is to say, the result of the whole must not be the simple 
addition of the ordinary actions of the several parts. 

Further, the substitution for an old element in a com- 
bination of an element performing a similar function but 
constructed in a different way does not render the com- 
bination itself patentable where there is no resultant change 
in the operation. 

An important case on this point is Hawley, decided 
December 5th, 1905. Others are McNeil—June 23rd, 1902 
—and Morgan—April 3rd, 1911. 

Functional Claims.—Generally speaking, it is not suffi- 
cient for aclaim only to set out positively integers defined 
by function. Thus claims to the combination of means 
for effecting a certain purpose and other means for effecting 
something else would not be acceptable, though a claim 
to specific integers and, in addition, an element defined by 
function might be allowable. Thus, for example, a shaft, a 
toothed wheel, and means for rotating the shaft would pass 
in form, the necessary novelty being presupposed. 
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Railway Matters. 





Ar Victoria Underground Station it is proposed at an 
early datg to construct at the west-end of the tne station a 
footbridge and stairways, connecting both platforms with 
a new exit in Terminus-place. 

Moror vehicles used on railway premises—like those 
io be seen at Euston, Paddington and St. Pancras convey- 
ing parcels, mails, &e,—which do not go into the public 
streets are not to be subject to Clause 12 of the Finance 
Bill as to taxes on mrotor’vehicles. 

Tue Ministry of Transport railway inspecting officers’ 
reports on six accidents which happened during the first 
three months of the present year have been issued, stitched 
together as one publication, As they have not been pre- 
sented to Parliament they bear no command number. 


MaiL advices state that the South African Government 
proposes to proceed with the electrification of the Cape 
town—Simonstown suburban line and the portion of the 
main line between Maritzburg and Durban. The estimate 
is £4,385,000, of which £1,442,000 is for electric locomo- 
tives and rolling stock. 

Ow the 29th ult. Mr. Lloyd George, in response to a 
question as to the agreements between the Government 
and the railways and the financial obligations arising 
out of them, said that there was much to be said in favour 
of an investigation of the subject, and the Government 
had the subject of an inquiry and report under con- 
sideration. 

THE case mentioned in this column on May 14th, where 
a passenger was awarded £15 against the Great Eastern 
Railway Company for the loss of a bieyele left in a cloak- 
room, came up in the King’s Bench on the 30th ult. The 
appeal was allowed ; it was considered that the conditions 
under which the cloak-room ticket was issued were not 
unreasonable. 

Iv is said that since the installation in December last 
of the “* hustler’ at Victoria Station, Metropolitan District 
Railway, the time saved in getting the trains away from 
that station amounts to 304,000 seconds. The average 
saving is 30 minutes per day. Though the announcement 
does not say 80, we assume that this has been arrived at 
by # comparison with last year. If so, is the traffic the 
same ¢ 

On Monday evening last Sir Eric Geddes announced 
that the report of the Rates Advisory Committee with 
regard to increasing the rates and charges for merchandise 
and other traffic by freight and passenger train had just 
been received, and was now under consideration. I* was 
proposed that the increases should come into operation 
on September Ist, which was the earliest date by which 


the necessary arrangements could be made. 

THe congestion that would result from workmen’s 
tickets being issued up to nine o’clock instead of eight, 
and the consequent later journey of many who now travel 
before eight and of the earlier travelling of those who now 


journey between nine and ten may be judged from the 
following figures of one week’s travel into London by the 
South-Eastern and Chatham :——Between seven and eight, 


23,585; between eight and nine, 23,584; between nine 
and ten, 24,803. The uniformity in these numbers is 
remarkable. 


Ir is hoped that the new subway and stairs for tube 
passengers at Charing Cross Underground Station will be 
in operation by the end of September. When complete, 
this subway will be used only by passengers from District 
platforms and the street to the Bakerloo and Hampstead 
‘Tubes. Passengers from the tubes to the street and 
District platforms will use the existing stairs and subway. 
A new footbridge over the District platform, and a new 
stairway from this footbridge to the ‘‘ west-bound ” 
platform, with an additional exit on to the Embankment 
will, it is hoped, be completed by the end of November. 


On the 22nd ult. Mr. Arthur Neal stated that Sir Eric 
Geddes was in favour of a resumption of excursion trains 
as soon as the companies were able to run them. The 
Rates Advisory Committee investigated the question, but 
could not recommend excursion fares because the witnesses 
of the companies, generally, said they were unable to run 
the trains. The Ministry was pressing the companies, as 
far as it possibly could, to arrange such trains individually, 
even if some companies were not able to do so. In this 
connection, it may be said that before the Advisory Com- 
mittee on July 22nd Sir Herbert Walker observed that the 
railways believed that the introduction of cheap fares 
would not increase the number of passengers to such an 
extent—even if the railways were in a position to carry 
them, which they are not—as to compensate for the in- 
evitable loss of revenue which would ensue. Railways 
do not issue, and never have issued, cheap tickets except 
as a commercial proposition. They thought that by the 
issue of such tickets they would increase their revenue. 


A section of the United States Transportation Act 
provided for a Railway Labour Board, consisting of nine 
members—three from the companies, three from the 
men and three from the public. The companies’ and 
men’s representatives are to be selected by the President 
from six nominees for each class, but the three from the 
public are to be selected by himself. No member is.to be 
interested in any railway company nor in any labour 
organisation. The chairman of the Board is to be elected 
by and from the members, and they may appoint a 
secretary at a salary of 5000 dols. The sum of 50,000 dols. 
is appropriated for the expenses, which may include 
salaries to the members. As soon as the Board was 
formed, the men put in demands for increases in pay vary- 
ing from 10 to 20 per cent. up to 60 per cent. These 
increases would have cost 1100 million dollars. The 
award was made on July 21st, and amounts to 600 million 
dollars, or 55 per cent. of what was asked for—which is 
an instructive fact. In addition to the increases in rates 
mentioned in this column on July 2nd, the railway com- 
panies, in-erder to meet the higher wages, are asking for 
a further 20 per cent. in passenger rates, a further 8 to 
10 per cent. in freight rates and 50 per cent. in Pullman 
car charges. The decision of the Inter-State Commerce 
Commission was given on the 3lst ult., and is much more 
favourable to the railways than was expected. 








Notes and Memoranda. 





Tue Committee set up by the Minister of Transport 
to consider the question of inland waterways has decided 
to direct its investigations, in the first instance, to the 
river systems of the Thames, Severn, Trent and Humber 
and the ports which these waterways serve. 


§ Some iron ore deposits in the north-western peninsula 
of Iceland, which a Danish company proposes to develop, 
are said to contain from twenty to thirty million tons of 
ore. The material is a brown oxide containing from 40 
to 55 per cent. of Fe, and lies at a height of some 100(ft. 
above the base of the basalt roeks. 


Ir is stated that satisfactory results have been obtained, 
according to the Canadian Engineer, from the investiga- 
tions carried out by Professor A. Stansfield, of McGill 
University, into the reduction of iron ores by gases at 
low temperatures with the electric furnace. Iron ore, 
iron and steel and their produets are anually imported 
into Canada to the value of more than 150,000, dol., 
and it is claimed that the development of economic 
methods of utilising the low-grade ores existing in Canada 
would render the greater part of this importation un- 
necessary. 


In a report of the Department of Overseas Trade it is 
stated with regard to the iron ore deposits in Brazil that 
it is doubtful whether any country possesses a greater 
quantity of deposits of this mineral. Minas Geraes alone 
is said,to contain more than 3,000,000 tons of mineral, and 
the metal in the ore,is stated to average 50 per cent. A 
great future isjalso claimed for, the petroleum deposits, in 
Brazil. 1t is claimed that Brazilian petroleum is purely 
of animal derivation, and contains therefore more calories 
and a much less quantity of sulphur than other petroleum. 
The oil “‘area”* has been estimated at 200,000 kiloms., 
and the deposits are said to be all close to the sea coast. 


In a paper recently presented to the American Institu- 
tion of Electrical Engineers, Mr. P. Torchio, the chief 
electrical engineer of the New York Edison Company, 
classifies some of the large turbo-generator failures which 
have occurred in America within the past twelve to sixteen 
years. The size of generators investigated ranged from 
5000 to 30,000 kilowatts, the larger units being of more 
recent manufacture. The total failures, several occurring 
on the samé unit, amounted to fifty-five, of which thirty- 
three occurred in armatures, sixteen in fields, four in 
armatures and fields, and two in terminals. From the 
analysis it appears that at least 50 per cent. of the arma- 
ture failures are the result of overheating of the windings 
and consequent damage to the insulation. 


Ir is stated in the annual reports of the United States 
Steel Corporation, the Republic Iron and Stee] Company, 
and the Midvale Steel and Ordnance Company, that while 
the average wage cost per ton for the three companies 
in 1919 increased 162 per cent., the average output per 
man declined 21 per cent. as compared with 1913, 
save in the case of the Midvale Company, where the com- 
parison is with 1916. The Midvale Stecl and Ordnance 
Company would appear to be the worst suficrer in point 
of decreased output. During the first year of the com- 
pany’s organisation, 1916, each employee produced an 
average of 50.1 tons of finished material. By 1915 this 
record had heen reduced to 42 tons, and 1919 saw the 
average fall to 36 tons. 

SoME research work on high chromium steel, which has 
recently been carried out by the United States Bureau of 
Standards to determine the influence of various kinds of 
heat treatment, indicates that the maximum hardness 
is obtained by quenching at about 1066 deg. Cent., but 
that quenching from 955 deg. Cent. gives the best combina- 
tion of strength and ductility. Steel quenched at tem- 
peratures above 1010 deg. Cent. shows a very low elonga- 
tion and reduction of area. Such brittleness can be 
decreased by short-time tempering, up to about 427 deg. 
Cent., while tempering above this heat rapidly decreases 
the strength and hardness. All quenching was done in 
oil. The material studied had the composition: C, 0.29 
per cent.; Mn, 0.38 per cent.; Si, 0.70 per cent. ; Cr, 
13.2 per cent. 

In a paper entitle “Some Aspects of Electroiysis of 
Pipes,’’. presented to the American Waterworks Associa- 
tion, Professor G. Alleman points out that damage only 
occurs where the lexkage current either enters or leaves 
the pipe. It can be easily calculated that one ampére 
flowing continuously from an iron pipe for a period of one 
year is equivalent to 20 lb. cf iron or 74 1b, of lead, and it 
must be remembered the current which leaves the pipe 
at one point may return at another place if the electrical 
conditions are favourable. In consequence, and as 
supported by experience, the efiect of the current may 
correspond to any multiple of these two equivalents. 
Iron pipes are not corroded when electrically negative, 
and the opposite condition applies to lead pipes, but it is 
also possible under certain conditions for lead pipes to 
be corroded when electrically negative. 

RoppInG concrete is accomplished by | repeatedly 
pushing a pointed rod into the concrete. The direct effect 
of rodding is to expel entrapped air and excess water, and 
to compact the concrete ; the indirect effect is a material 
increase in the strength of the ccncrete. The difference 
between tamping and rodding concrete is that, in tamping, 
the upper portion of the concrete 1s compacted and forms 
a cushion which protects the lower portion of the concrete 
and prevents or retards the escape of entrapped air and 
excess water. In a paper on this subject presented to the 
American Society for Testing Materials, Mr. F. E. Giesecke 
states that rodding concrete has an important bearing 
on the practice as well as on the theory of concrete con- 
struction. It is important in actual construction because, 
when generally applied, a considerable increase in the 
strength of the concrete or a corresponding saving in 
cement will be effected. With the ordinary 1: 2:4 mix 
and as much excess water as is generally necessary in 
reinforced concrete work, thorough rodding will effect an 
increase in strength of about 100 per cent. The cost of 
the additional 100 per cent. produced by the rodding is 
very much less than the cost of the original 100 per cent., 
and the consequent saving is considerable, 


Miscellanea. 





EXTENSIVE additions to the Bolton Electricity Works 
are to be carried out at an expenditure of £500,000. 


Tue result of the year’s working sor the Eastbourne 
electricity undertaking shows a profit of £5756, comparing 
favourably with last year’s deficit of £4490. 

Tse annual timber consumption in France is not more 
than 100 board-feet per capita, or less than one-third that 
used by Americans, Of the timber required, France 
imports 30 to 40 per cent. 

THE new water power plant which is,to be constructed 
by the Hydro-Electric Power Commission of Ontario at 
Ranney’s Falls, on the Trent River, will comprise two 
5000 horse-power single runner vertical turbines working 
undera head of 47ft. 

A CONCESSION has been granted by the Spanish Govern- 
ment permitting the utilisation of the river Deva in the 
municipal districts of Deva and Montrico for the generation 
of power. \A volume of 400 litres of water,per second may 
be taken for the purpose. ee 

Ir is reported that the German mine sweeper flotilla 

finished sweeping the German minefield in the 
Kattegat, and that this water is now considered clear of 
mines. But it is not expected the North Sea will be totally 
freed from mine barrages until next summer. 


Axsout thirty-six competitors have entered for the trials 
of agricultural tractors and ploughs, the Royal Agricultural 
Society announces, which will be carried out at Lincoln 
in conjunction with the Society of Motor Manufacturers 
and Traders on September 28th and following days. 


Ir was recently stated in the House of Commons that 
the value of imports from Germany into the United King- 
dom during the period November 11th, 1918, to May 31st, 
1920, totalled £10,026,660. The total value of exports 
to Germany from the United Kingdom during the same 
period was £23, 166,090. 


A NEw plant for manufacturing thick steel plate has 
just been completed for the Imperial Steel Works at 
Yawata, Kyushu, at a cost of 4,000,000 yen. The capacity 
of the plant is 100,000 tons of steel plate per month, and 
plates as large as 60ft. long and 11ft. wide can be rolled. 
This is the first time that steel plate of this size has been 
manufactured in Japan. 

An International Agricultural Exhibition, including 
exhibits of machinery used in agricultural industries, will 
be held at Rovigo in Italy from September 12th to October 
3lst. British manufacturers of machinery and appliances 
used in agriculture and in all processes and industries 








connected with agriculture, stock-breeding, and fisheries 
may apply for information to the British Italian Com- 
mercial Association (Incorporated), 12, Nicholas-lane, 
E.C, 4. 

Ir was recently announced by the Western Australian 
Minister of Mines that an English company is making 
preparations for working extensive deposits of graphite 
in that State. it would appear that this deposit is one 
of the biggest in the world, and that, in view of the fact 
that the world’s requirements are something like 300,000 
tons per annum, and that most of the big sources of supply 
are dwindling, the enterprise should prove of great local 
value. 


Tue Udi coalfield in Nigeria, Western Africa, has now 
been developed to such an extent.that a programme for 
the next forty years’ work has been drawn up. It is pro- 

to make the output 1000 tons a day, on the assump- 
tion that there are 12,000,000 tons of coal in the seam now 
being worked. Work on the field was only started at the 
end of 1914, when there was no railway within some 
hundreds of miles. In the spring of 1916 a railway to 
Port Harcourt, 151 miles distant, was completed. 


A SCHEME, prepared by Mr. C. H. Wordingham, has 
been adopted by the Loughborough Corporation for the 
extension of the electricity supply system, involving an 
estimated expenditure of £149,000 at the electricity works 
and £35,000 for new mains. The scheme covers the 
installation of a 3000-kilowatt turbine, and the estimate 
includes a considerable portion also of the expenditure 
necessary to the installation of a second turbine, which it 
was anticipated would be required before the extensions 
were completed. 


DEPENDENT entirely upon the water from rains of the 
wet season gathered in the great storage reservoir of 
Gatun Lake for its operation, the Panama Canal was 
brought down to a narrow margin of supply by the 
unprecedented dry season just ended. Official reports 
show that this was the dryest season since American 
occupation of the Canal zone, and the lake was reduced to 
within less than a yard of the point where there would 
not have been sufficient water for safe navigation. Only 
resort to steam power for operation of the canal mechanism 
during part of the season kept the water level up to the 
minimum point of 81.76, which was recorded on May 28th. 


In a recent report of the British Vice-Consul at Osaka, 
which is concerned with labour conditions in Japan, it is 
suggested that a parallel might be drawn between the con- 
ditions in Japan at the present time and the state of affairs 
in England at the beginning of the nineteenth century. The 
first Factory Law was introduced in 1916, but its provisions 
are by no mean; stsingent. The normal working period 
is fixed at twelve hours, but this ruling is not enforced 
where only male operatives over fifteen years of age are 
employed. No person under fifteen and no female is, 
under the Act, to Work between the hours of 10 p.m. and 
4 a.m. But these prohibitions are not to take effect for 
many years to come when night work is divided into two 
shifts. They will come into force in 1931 in the case of 
cotton mills and in 1933 in the case of other mills. Pro- 
vision is made in the Act for compensation to injured work 
men, except in cases of flagrant neglect. Half wages are 
allowed for three months and cne-third wages for a certain 
further period. In cases of disablement the workman is 
allowed from 30 to 170 days’ wages in addition ; and in 
cases of death wages for 170 days are given and, in addition, 
an allowance for funeral expenses, with a minimum of £1, 
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Shipbuilding in Germany. 


* Tue extent to which the construction of new ships 
is being carried on in Germany at the present time 
is probably not known outside the initiated circles 
of that country. The returns concerning the situation 
of the world’s shipbuilding industry at the end of 
June in the current year were accompanied by the 
statement that the figures for Germany were not yet 
available. It is known, however, on the one hand, 
that the shipyards have been occupied for many 
months past with the completion of ships already 
in hand at the date of the Armistice, the repair of 
other vessels, and the finishing of floating docks for 
surrender to the Allies under the Treaty of Peace. 
Two of these docks of large dimensions are said to 
have been sold by, or with the consent of, the Repara- 
tion Commission, and to have been delivered to Hol- 
land and Norway respectively in the past few weeks. 
But it is known that ships were in progress in the 
German yards during the same period for the account 
of the Reparation Commission, and also for delivery 
to neutral countries. Indeed, it is claimed that 
although many contracts for neutral nations are still 
on hand, orders for neutral account similar to those 
which were extraordinarily remunerative a few 
months ago are no longer expected, as, owing to the 
inflated prices for iron and steel, the costs of ton- 
struction have risen to the level of, even if they are 
not higher than, the prices prevailing in the world’s 
markets. If the assertions respecting orders for work 
for other than Allied account are well founded they 
may possibly refer to small ships of 1000 gross tons 


vessels have been or are being completed, it is im- 
possible to avoid the impression that the Reparation 
Commission is in no hurry to exact the delivery of 
the particular amount of tonnage set forth in the 
Treaty. The Treaty provides that within three 
months from its coming into operation the Repara- 
tion Commission shall notify to the German Govern- 
ment the amount of tonnage to be laid down in each 
of the two years next succeeding the three months in 
question. No doubt such a notification was given, 
but the exact tonnage concerned has not yet been 
stated. A similar notification is to be given two years 
after the Treaty came into operation with regard 
to the three following years, and the amount of the 
tonnage to be laid down is specified as not to exceed 
200,000 tons gross per annum. 

The opinion prevails in certain circles in Germany 
that the Allies will not incessantly demand the 
delivery of the ships provided for under the Treaty 
of Peace.*, This optimism is based, not upon any ques- 
tion of change of opinion on the part of the Allies, but 
solely upon the assumption that the reaction taking 
place in freights is causing, or has already caused, a 
decline in the number of new orders received for ships 





both in Great Britain and the United States, and that 
with less work in prospect in the future Allied ship- 
builders would not look on quietly while the\German 
yards were busy on the production of ships for the 
Allies. We reproduce this view of the problem for 
what it is worth. At the same time there is no doubt 
that the German yards are constructing, and are 
being permitted to construct, ships other than 
those for the Allied account, consistently with the 
quantities of raw materials available. This view is 
supported by the fact that the shipowners and ship- 
builders are demanding the delivery of twice as much 
shipbuilding material as they received in pre-war 
times, and are making representations to the Ministry 
for Economic Affairs, complaining that the steel 
makers are exporting three times the monthly ton- 
nage of ship plates, &c., supplied to the national 
shipyards—a complaint which the iron and _ steel 
interests afirm is without foundation, 8000 tons 
monthly being delivered in each case. It is not easy 
to reconcile zeal of this character with work for Allied 
account and at prices per ton to be determined and 
accounted for by the Reparation Commission. It 
thus seems as if some relaxation of the conditions 
relating to the delivery of ships has already been 
made. As bearing on this matter, the following 
passage may be quoted from a German new spaper :--- 

‘If we were entirely free in shipbuilding, and if we 
had sufficient constructional materials a a body of 
workmen again glad to work efficiently, it would 
probably be possible for our shipowners, with the 
large-hearted assistance of the Reich, within a few 
years to fill up in some measure their stock of ships 
by means of new construction in our own country.” 
The total production of the shipyards in Ger- 
many in 1913 amounted to 510,000 gross tons, 
including warships, and included 34,000 tons for 
foreign account. It is calculated that with the 
new shipyards built during the war or approaching 
completion, and the extensions now in progress, the 
productive capacity of the country has been advanced 
or will soon be increased to 1,000,000 tons per annum. 
But there is a vast difference between output capacity 
and actual output, and a long time will necessarily 
elapse before the production reaches the level of that 
which prevailed in 1913 unless a very substantial 
improvement takes place in the supplies of raw 
materials to the iron and steel works, and conse- 
quently of semi-finished and finished materials and 
of machinery for the shipyards. The country has 
adequate coal resources, but it is desired to keep 
deliveries for home consumption; the production 
of pit coal was 10,000,000 tons greater in the first 
half of this year than in the corresponding half of 
1919. In the case of iron ore there has been a con- 
siderable increase in the imports from Sweden this 
year. Iron ore resources have been obtained .in 
Brazil ; and German emissaries scoured Spain, South 
America and the Dutch Indies during the war in 
order to secure ore concessions, and have succeeded 
in some cases, while hopes are entertained of again 
receiving ore from South Russia at no distant date. 
Of course, most of these problems relate to possible 
future developments, thus showing the foresight 
exercised by the iron and steel interests during the 
years of hostilities. 

For the present, German hopes are concentrated 
on the possibility of reconstructing the merchant 
fleets. Builders have been complaining that they are 
hampered not only by the scarcity of shipbuilding 
materials, but also by the high prices charged for 
them. They, however, now have the satisfaction 
of knowing that the price reduction of two months 
ago was followed by a further decrease last week, so 
that the costs of construction should further decline. 
The policy oi steel makers taking up financial interests 
in shipyards, which was begun before and continued 
during the war, is now being extended so that the 
yards are gradually becoming assured of constant 
deliveries of plates, sections, &c. But the limits 
imposed by the iron ore problem upon the production 
of these materials will retard the revival of the ship- 
building industry on a large scale for some years. 


The Industrial League. 


THERE are two ways of conducting a business. One, 
for convenience, may be described as the feudal 
system, the other as the co- operative system. Under 
the former the manager was complete master; he 
bought his labour in the labour market as he pleased, 
and what he ordered it to do had to be done. That 
was a system which came by natural processes into 
existence in the early days of factories. ult i is usual to 
condemn it in unmeasured terms, but in spite of all 
that may be said against it, it served the nation well 
in a period of enormous stress. Labour was then in 
an extremely low position; it suffered terribly, 
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but by its suffering a great industrial nation was 
born. It is not fair to condemn the past for what 
it did. It assuredly could no more completely control 
its action than we of to-day can completely control 
ours. Everything we de is in some degree ruled by 
all that has preceded. All our actions are subject to 
the laws of evolution and our power over them is 
limited. The feudal labour system did not appear as 
horrible to the millowners of a hundred years ago as it 
appears to us now, and it is extremely doubtful if 
any other system was then possible, or that if some 
reformer, before his time, had succeeded in introducing 
a more humane plan it would have attained the same 
success. The system sprang out of the times, and the 
need of the times, and fitted the times. Some elements 
of Labour are very prone to draw upon this dark page 
of our industrial history to illustrate what they wish 
their hearers to believe is the natural tendency of 
employers and capitalists. Nothing can be further 
from the truth. The employers of to-day have very 
different feelings from those of a century ago. There 
is not one of them—save here and there a few in a 
small way of business, who themselves have risen 
from the ranks—who has any desire but to see labour 
comfortable, content, and ever progressing towards 
a better condition. We could, were this the place, 
indicate a dozen directions in which the employer 
has been the real initiator of improvements and where 
opposition has come from labour itself. 

The alternative to the feudal labour system is the 
co-operative labour system. The idea lying behind 
it is that, since the interest of capital and labour are 
one and the same, united action is best for both. We 
would like here to make a little suggestion. Capital 
is a word that stinks in the nostrils of labour. Many 
of the agitations that are directed against employers 
as a whole are grounded on their idea of the empleyer 
as a capitalist. Now, though it be true enough that 
the employer owns some part of the capital invested 
in factories, just as the workmen themselves may 
and do, he is in these days of great public companies 
a relatively small holder. But he performs another 
function which more properly indicates his real 
vocation. Buckle, long ago, spoke of him as the 
Contriver, a very apt word and one that might be 
with advantage adopted to effect a distinction between 
the active employer and those who hold capital with- 
out taking any important part in the management of 
concerns. We shall employ it in what follows. 
Through all the turmoil of the day we can see the 
Contrivers and the soberer elements of labour 
endeavouring to come together. For many years, 
when works were relatively small, frequent personal 
contact occurred. The Contrivers were always out 
and about amongst their men, knew them personally 
by their nicknames, and were, in some industries at 
least, known to the men and even addressed by 
familiar names. This personal touch had a very great 
influence on the work, and it is one of the deplorable 
issues of great amalgamations and huge factories that 
ithasinagreatmeasuredisappeared. Sir Alfred Yarrow 
pleaded eloquently before the Institution of Naval Archi- 
tects for its restoration, and at the recent meeting of 
the Institution of Mechanical Engineers at Lincoln Mr. 
Allan Ramsay made the same plea. We fear it can 
never be fully attained again, and that we must look 
to a wider form of mutual understanding, based rather 
upon logic than upon friendship, for a just appre- 
ciation of each other's position. Towards this end 
we know of no institution that is working with more 
ability and more success than the Industrial League. 
How the League came into existence has been too 
often told to bear repetition. From the small begin- 
nings at dinner parties at which labour leaders spoke 
their minds freely to employers, it has developed into 
a great organisation which entertains hundreds of 
guests twice a year and which arranges a conference 
between managers, contrivers, and labour once a year. 
Before us there lies as we write the July issue of the 
Journal of the League, a number which is almost 
wholly devoted to the Convention held at Manchester 
in June last. It is a great convenience to have a full 
and collected report of the proceedings. Here we see 
the views of labour put fearlessly, but in, we venture 
to believe, a friendly spirit, before management, and 
the views of management put before labour. Can any- 
one doubt that such free and open discussion serves 
a good end? If there is any one thing that impresses 
us most forcibly in reading the papers, and particu- 
larly the discussions, it is the real earnestness with 
which employers are endeavouring to understand the 
desires of labour. We do not wish to make an invidious 
comparison, but we cannot help noticing that labour, 
as represented at least by its speakers, shows less 
inclination to see the problems of the day from the 
employers’ aspect. To this statement we must make 
an exception in the case of a few labour leaders, who, 
having risen to high positions, are able to take a larger 
view. If labour could indeed be led by them we should 





soon be through our troubles, and the class hatred 
which is fostered by lesser men would disappear. 
Of the papers presented, that by Mr. Button, a mem- 
ber of the Amalgamated Society and of the Industrial 
Court, led to the most useful discussion. It dealt with 
the question of Payment by Results, and we 
earnestly commend it to the attention of our readers. 
There they may see nearly all the issues fairly put from 
both sides. 

At a period of our industrial history when the old 
feudal labour system is dead, when the later and better 
personal contact system is dying, and when a new 
system, consonant with the needs of the ever- 
increasing size of industries and factories is coming 
into being, it is of the highest importance that every 
step of pregress should be built on a sound foundation. 
It is only, as we all recognise, by putting side by side 
the needs of labour and the needs of the country that 
we can hope to find a workable plan. It is with that 
object that the Industrial League is working. It is 
doing much to check the irresponsible machinations 
of the agitator, to bring into a clear light the real aims 
of labour, and to show labour how far those aims are 
compatible with a greater issue—the welfare of the 
whole community. 








Engineering Conditions in France. 
No. IL. 


NINE engineers appointed by the American Societies 
of Civil, Mechanical, Electrical, and Mining Engineers 
went over to France in December, 1918, in acceptance 
of the invitation extended by the Congrés General du 
Génie Civil. The Congrés had discussed a considerable 
number of papers in the preceding March, and the 
American engineers arranged to read these papers 
on the way over. The object of the visit was to discuss 
with the French engineers the colossal engineering 
and reconstruction problems confronting the French 
nation, the French associates desiring to learn from 
the experience of the American delegation. The 
programmes of readjustment and rehabilitation were 
not discussed at all, the attention of the engineers 
being exclusively devoted to reconstruction, the 
adaptation of the industries, customs, and practices 
to the new economic conditions, and the preparation 
for the coming period of strenuous commercial 
struggle. The American engineers were strongly 
impressed on their visit to France with the necessity 
and desirability of the development of three great 
factors in national prosperity, that is, the ports, the 
railroads, and the water powers. Their report ap- 
peared in this country several months ago, but there 
is so much in it of perpetual interest that it cannot 
be regarded as out of date, and we do not hesitate 
to give a précis of it now. 


Ports AND NAVIGABLE WATERWAYS. 


All harbour and river works are carried on and 
financed by the State, a iact which resulted in a lack of 
continuity and a failure as regards concentration, 
and final and proper completion of engineering works. 
The Americans suggested that private initiative in 
each port should be more encouraged. 

The great French banks have taken no part in 
financing the execution of public works. The Cham- 
bers of Commerce are, however, authorised by 
law to guarantee funds for such purposes, on the 
security of the charges on the commerce of the ports. 

Many of the French ports are some distance from 
the mouth of the rivers. Havre is at the mouth of the 
Seine, but Rouen is 70 miles inland. St. Nazaire is 
at the mouth of the Loire, but Nantes is 37 miles 
up the river. Bordeaux is 60 miles from the mouth 
of the Gironde. Several of these ports have a rise of 
tide of 16ft. to 18ft., and in consequence, interior 
basins have been provided, which are entered through 
lock gates. 

Schemes have been made for canals to be cut 
for access to the inland ports and to avoid difficult 
places in the rivers. It is also necessary to equip these 
ports iin a manner that will enable them to meet 
future requirements. The American engineers recom- 
mended that lock gates ure not necessary, but that 
with proper equipment for lcading and unloading 
vessels can lie directly alongside the wharves in the 
rivers. It was resolved that the sizes of vessels 
to be accommodated should be assumed to be 1000ft. 
long, 100ft. wide, and 40ft. deep. 

The French ports are in many cases not sufficiently 
well connected with the railways, chiefly because the 
French have not wholly appreciated the benefits 
of co-operation between the two methods of transport. 

The river Loire appears to offer a favourable and 
shorter line of transit to Central Europe than the 
present line vid Hamburg or Bremen through Ger- 
many, and the gradients of the river Loire are easy. 
Under these conditions the ports of St. Nazaire and 
Nantes should have a great future if they are well 
developed. 

At Marseilles very extensive works are projected, 
including the provision of a tunnel to the Etang de 
Berre, a deep-water inlet and a port,having a,capacity 
of the entire present port of Marseilles. The tunnel 





to be of a length of 7000 m., width 22 m., height 14 m., 
and cross section about 360 square yards, with a depth 
of water for barges of 34 m. 

@ France had in use in 1913 4025 miles of canalised 
rivers, and 3050 miles of canals, the greater part of 
which was operated by the State, and on which was 
free navigation. The State pays the interest on the 
first. cost and undertakes the maintenance. The 
American engineers feared there might be some wasie 
of resources in this respect, and recommended that 
of every new project a thorough study should be mace 
from the economic point of view, to prevent the people 
being burdened with expenditure for public works 
that are economically unsound. 

Great quantities of coal are brought up to Paris 
in barges from abroad, but the South of France has 
different physical characteristics, and it does wot 
follow that the improvement of rivers and canals in 
that part of the country would be economical. 
Railways can transport al! kinds of material, such as 
perishable goods that require speedy transit, whereas 
canal navigation cannot be so employed. Railway 
trucks can run over any portion of the country where 
the lines have the same gauge, and this without 
transhipment. Canals are only useful where large 
quantities of heavy materials are to be carried, and 
it might easily happen that an equal sum spent in 
improved railway facilities would be preferable to 
expenditure on canals. 

The rapid handling of freight, permitting quick 
departure of vessels, is a most important factor in the 
economy of ocean transport. If the docks are 
equipped with proper mechanical appliances for 
loading and unloading it makes little difference 
whether the vessel is lying high or low above tli 
wharf. This fact meets the question of the effect ot 
tides and the provision of lock gates. There is also 
nothing more important than the close connection 
between railway lines and the wharves. Prope 
facilities for the repair of vessels should be provided 
at every large port. 

It was. recommended that the financial and other 
statistics should be kept separately for each port. 


WateR POWER. 


The region of the Alps in the south-east, the 
northern slopes of the Pyrenees in the south-west, 
and the south central mountain region drained by 
tributaries of the Loire and the Garonne, are the thre: 
chief water-power districts of France, the region ot 
the Alps drained by the Rhone being the most 
important. These water-power possibilities ar 
probably sufficient, if developed and utilised, to 
obviate the necessity now existing of importing coal 
for power purposes. 

Under the stress of war conditions the amount 
of power developed in the district of the Rhone was 
largely increased. It is intended to push the utilisa- 
tion of electric power very much further. and, in 
particular, to use it for the electrification of railways. 

Among the installations visited by the American 
engineers was a paper mill at Lancey, where turbines 
are working under a head of 500m. In the valley of 
the Romanche a power plant was being installed to 
utilise in one step a fall of 1100 m., the diameter ot 
the pipe being 50 cm. 

The coal obtainable in the vicinity of Grenoble is 
far from being rich in volatile matter, but during 
the war the problem of utilising it for metallurgical 
purposes was solved by a nethod of enriching the 
flame produced by the coal with a spray of heavy 
oil. 

Before the war the total consumption of coal in 
France amounted to over 60,000,000 tons per year, of 
which one-third was imported. France is thus paying 
annually very large sums for imported coal, and it is 
of the utmost importance that the development of 
hydraulic power, wherever economically practicable, 
should be promoted as rapidly as possible. 

A discussion took place on the standardisation of 
frequency and voltage, and it was suggested that 
50 cycles per second be adopted as the standard, 
with the use of 25 cycles per second permitted in 
special cases. If the great undeveloped power 
resources of France are to be utilised to the best 
advantage it will be necessary to connect, by circuits 
operating at very high potential, sources of power 
separated by great distances, and for transmission 
over such distances, the frequency of 25 cycles per 
second affords material advantages, particularly as 
regards regulation of potential. At the same time a 
frequency of 50 periods per second should be pre- 
scribed generally for local distribution of electricity 
in France. 

The importance of considering the development 
of auxiliary steam-driven electric plants in mining 
districts was also suggested, together with their 
connection by electric transmission to the water- 
power districts, for the purpose of converting into 
power, available throughout the year, the large 
amount of hydraulic energy now available at certain 
periods of the year. , 

Attention was called to the fact that if partial 
development of the power of a stream is made before 
an exhaustive study of the entire possibilities had 
been completed, it may, be found later that such 
parcial development has led to a situation preventing 
the most economical utilisation of the stream as a 
whole. Another principle is that no project should 
be undertaken unless it can be demonstrated 
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with reasonable certainty, to be economically jus- 
tified and self-sustaining, all elements of the case 
being considered. 

lt was emphasised‘ that the*-Governméent should 
encourage the manufacture} within the country of all 
machinery required for hydro-electric development, 
but that if such development would be retarded by 
waiting for home production, purchases should be 
made abroad, pending the time when French factories 
can supply what is required. The exclusive use of 
French material might in such a case result in Joss 
to the country instead of a gain. 

It was pointed out that it is of the greatest im- 
portance that standard characteristics for current 
from all plants should be promptly established and 
rigidly é@riforeéd, ‘since France possibly be 
ultimately covered by a unified system of power 
distribution, fed from many different sources. This 
would have the result of equalising non-synachronous 
seasonal variations of stream flow in different locali- 
ties, and would permit the most effective and econo- 
mical co-operation of steam and water power in the 
supply of electric power for all purposes throughout 
the country. The ultimate aim should be a unified 
and inter-conneeted system, in which the various 
groups of plants in the several regions of power 
development would become-elements of a national 
system. 

’'The low-water flows in the several regions do not 
occur simultaneously. This being the case, combinéd 
operations would make it possible to utilise a greater 
quantity of continuous power than could be utilised 
it the various¥ groups of plants were operated inde- 
pendently. 


Electric energy can be transmitted for much less 
cost than the cost of transporting the coal required 
to produce the same amount of energy. 








The Problem of the World’s Supply 
of Energy. 


SVANTE AUGUST ARRHENIUS, Ph.D., M.D., D.Se., 
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Since the days of Watt, the physical well-being of 
mankind has become more and more dependent on fossil 
fuels. The life of to-day would be impossible without the 
enormous’ supply of coal necessary to industrial establish- 
ments, for railways and steamships, in the metallurgical 
arts and for the heating and lighting of our houses. The 
demand for fossil coal has inereased very rapidly, about 
doubling every ten years during the last century, and is 
now some 1200 millions of metric tons per year. It is 
clear to those who have studied the matter that our coal- 
tields will be exhausted after a certain time. When this 
calamity will happen, and the probability of the discovery 
of substitute sources of energy, are questions of vital 
importance, - 

One of these questions was answered by the Geological 
Congress in Canada in 1913. The quantity of fossil coal 
down to a depth of 1800 m. would suffice for 6000 years, 
at the present rate of consumption, if it were all recover- 
able, but a very great deal of this coal occurs in beds too 
thin for profitable working, a considerable part is lost as 
dust, or left in the mines as pillars, and, further, the use 
of coal will probably increase in the future just as it has 
done in the past. It is, therefore, necessary to reduce 
the indicated time considerably, probably to one-fourth, 
or about 1500 years. 

Of the different countries the United States, in the 
matter of coal, has the best position, as it has in the 
matter of other natural resources. The coal treasures 
there will probably suffice for about 2000 years. The 
worst situation among the great coal-producing countries 
is that of England, where the coals will be exhausted within 
little less than 200 years. Germany will be able to meet its 
demands during a little more than 1000 years. 

_ This time of some few hundreds or thousands of years 
is very short compared with the time estimate made at 
the Geological Congress referred to, and only about 1 per 
cent. of the-period of man’s existence, which probably 
lies between the thousandth and ten-thousandth part of 
the time during which life has-existed on our earth. 1t 
is quite clear that we must soon ration our coal, and 
substitute as far as possible for fossil fuel other sources of 
energy. 

_ It is often suggested that we might use mineral oils‘as 
fuel instead of coals. This advice rather reminds one of 
the words of Marie Antoinette: “If the people complain 
that they have no bread to eat, why do they not eat 
cakes ?”’ Petroleum is a far more valuable fuel than coal, 
because it is much easier to transport and to use effectively, 
The world’s yearly production of mineral oils represents 
not quite-3.per cent,-of the energy contained in the yearly 
production of coal. Petroleum ought, ore, to be 
resérved for better purposes, ¢.g., production of light and 
lubricants. Further, the recent failure of many oilfields 
indicates that we must economise this valuable material. 
According to David T. Day, U.S. Geologieal Survey, the 
production per well in the Appalachian oilfield decreased 
from 207 barrels in 1861 to 1.73 barrels in 1907. The 
production ef West Virginia had, in 1910, declined 56 per 
cent. from its tiiaxitium output. The oil obtained from 
the New York and Pennsylvania oilfields fell to 50 per 
cent. from the year 1891 to 1898. If we suppose the 
present fields of the United States and the present rate of 
exploitation should continue, petroleum would be ex- 
hausted by about 1935, and if the present production goes 
on with no increase, the product would be exhausted in 
about ninety years, said Charles R. van Hise in 1910, who 
has done so much to warn against waste in the expendi- 
ture of our natural resources. The output of mineral oil 
has been kept up through an enormous increase in the 
number of oil Vell in each field, and by opening up new 
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fields, ¢.g., in Oklahoma and California, There are very 
rich new oilfields in the world which are still not used, or 
only in a small degree, e.g., in Mexico and Mesopotamia 
and Turkestan, but certainly they will not last as long as 
the coalfields, even if the production of this fuel is restrained 
to but 3 per cent. of the simultaneous production of the 
latter. 

Still much less is the hope that sources of natural gas 
may deliver more than a small fraction of the fuel value 
of the oilfields. Even peat, although an important fuel, 
can by no means compete with coal. Thus, for instance, 
in the United States the available peat is less than one- 
half of 1 per cent. of the estimated coal. Probably the 
relative value of the European péat bogs is about the same 
as compared with the European elds. For heating 
purposes petroleum and peat ¢annot play an important 
réle as compared with fossil coal. 

It is very often said that for coal should be substituted 
the water power of our rivers, often called the ‘ white 
coal.” According to an estimate of Engler, the energy 
which might be economically taken out from»these water- 
falls amounts to about 60 per cent. of the energy of the 

resent output of coal. But even this seems too 

igh, for many of the waterfalls are located in rather 
inaccessible parts of the world, wheremo industry is likely 
to be developed for a long time. So it seems wise to reduce 
the figure of Engler about 50 per cent. If this is done, it 
is evident that there is little hope that white coal will 
be able to substitute for black, except in a small degree. 
For heating purposes water power will probably not be 
used in a noteworthy degree, because used directly for 
the production of mechanical or electrical energy it is 
at least three times as valuable as the equivalent quantity 
of heat. Further, the well-situated waterfalls are already 
developed in test part, at least, in Europe. Thus, for 
instance, in accion nearly all the waterfalls which 
have a commercial value are developed, and in a little less 
degree the same is true in all the other industrial countries 
of Europe. 

During the unhapp.’ situation created by the world 
war, when there wes a great scarcity of fuel, and even now, 
when fuel is extremely expensive, waterfalls were and 
rapidly are being put to use. Within a short time, there- 
fore, this source of energy will be taken into the service of 
man, not sensibly diminishing the demand for coal. An 
estimate of the power of the waterfalls has been made by 
Koehn and by Keplan, and is of much interest. Although 
the figures are only approximate, I give them below, with 
some later corrections. The power is given in millions of 
horse-power and horse-power per inhabitant :— 

Horse-power Horse-power 


Country. in millions. _ per inhabitant. 
Asia arr: ae 
Africa ae 160 ;..' SeRaeS 
North America gee ee SE © 
South America 94 5.25 
Europe 65 0.13 
Australia 30 3.75 

Total 745 .. .. 0.45 faverage) 
Horse-power Horse-power 
Country. in millions. per inhabitant. 
Camada .. .. a Me ew 
United States 100 1 
Iceland’... .. .. . 22 
Norway % .. .- iw... 5.2 
Sweden . .. .. 6.7. 1.2 
2 Fae 38. 0.8 
Balkan Countries .. 10 0.6 
Switzerland 1.5 0.4 
Spain 5.2 0.26 
Italy “t 5.5. 0.15 
Pee ss" 6s. 2s 6.0. 0.15 
Austria-Hungary .. 6.2. 0.12 
Germany 1.43. 0.02 
Great Britain eo. 0.02 
Russia 3.0 0.02 


These figures are not altogether reliable. Thus, for 
instance, Leighton gives for the United States 200 millions, 
and van Hise says: ‘‘ Others regard this estimate as too 
high, and say 100 million horse-power is nearer to truth.” 
I think this latter figure is more to be depended on. Van 
Hise is of the opinion that even it will meet the needs of a 
population of 250 millions. Since his estimate, made in 
1910, the demands for power have greatly increased, and 
probably only about one-half of the energy given in the 
table above is available at present without excessive 
initial expenditures. We may, therefore, assume 0.5 
horse-power per inhabitant as adequate to present needs. 
We find then that Europe and Asia are the only parts of 
the world where water power is really scanty—in Asia 
the demand is still so small that even this power per 
inhabitant is more than sufficient. Especially fortunate 
are those countries, such as South American republics 
and Australia, where water power per unit of population 
is well beyond this figure, and may be developed at a 
moderate cost. The United States is among the great 
powers very well endowed in this regard, as in most other 
natural sources of wealth, such as metal, ores and coal. 
In Europe, Iceland ranks first, because of its small popula- 
tion, and the old Saga Island may yet know a new and 
flourishing era. Then come the Scandinavian countries, 
the first being Norway, which has already greatly profited 
through its cheap power, and is destined to be one of the 
leading industrial countries of the future. Sweden and 
Finland possess enough power for their needs. Their 
waterfalls are not high, and in general are far from esta- 
blished lines of communication, especially from those of 
the ocean. Denmark has scarcely any water power, as 
also Holland. Among the other countries of Europe, 
the Balkan States have more power than their industrial 
needs require. Switzerland may also be regarded as having 
a nearly sufficient supply of water power, which is the 
more fortunate, as this highly industrial country does not 
own any coal deposits. The same is true of the new 
Austria, which has lost its old coal districts, but has 
retained by far the greater part of the waterfalls of the 
old Austria, so that it now probably ranks with Switzer- 
land in this respect. Spain is also a relatively well-situated 
state, but which up to the present has not made much use 
of its resources. In general, the waterfalls in the Alps, 
Spain, Italy and the Balkans are high and of great value. 
For the industries of France and Italy, water power is of 
the greatest importance, although it must be regarded 
as insufficient for nations so highly developed. At the 
end of the list come the three great Powers of Great 


Britain, Germany and Russia, with only a fiftieth horse- 
power per inhabitant. Russia is an agricultural country, 
with a. very small demand for power, and agriculture will 
probably remain its chief industry because of its small 
power resources, both in coal and water. England and 
Germany, now the most highly developed industrial 
countries in the world, will undoubtedly also in the future 
have agriculture for their chief industry. Probably a great 
part of these countries will again be covered by, forests 
as they were in the time of Tacitus, 

It is often asserted that the power of tidal waves should 
be utilised. Of course, this is possible, but doing so on a 
large scale would involve an initial investment not justified 
by prices likely ever to be obtained for power. The energy 
of the tidal wave is so widely distributed along the shores 
of the oceans that it is impossible commercially to collect 
a sensible part of it. 

All available energy on the earth has its origin in solar 
radiation. Of this energy, a small part, 0.12 per cent., is 
accumulated in vegetation, which, however, is great as 
compared with the energy of the coal burned in the 
industries. A detailed calculation, made by Professor 
Schroeder, of Kiel, shows that about twenty-two times 
as much energy is yearly accumulated in plants as is 
represented by the coal consumed in the same time. 
Of this energy in vegetation, 67 per cent. is taken up by 
the forests, 24 per cent. in cultivated plants, 7 per cent. 
in the grass of the steppes and 2 per cent. on desert lands. 
The energy collected by forests may be used for heating 
purposes, and exceeds every year that of the coals burnt 
by about fourteen times. But, unhappily, the greater 
part of this energy is collected in tropical areas, and the 
highly cultivated countries are so nearly deforested that 
their production of wood is not nearly sufficient as fuel 
for their industries. Further, the wood produced in 
civilised countries is needed for the production of paper, 
pulp and lumber. In forest lands the refuse from the 
woods may be sufficient for domestic purposes, and during 
the war even the industrial needs of certain countries for 
combustibles were met by wood, where the importation 
of coal was hindered by the blockade. The costs, however, 
were very high, due to the expensive transport from the 
forests to the industrial centres. The transport of wood 
from the immense forests in the tropics to industrial 
countries seems impossible on economic grounds. The 
forest lands possess, therefore, an advantageous position 
inthisregard. Before other industrialised countries will 
be able to substitute wood for coal, an economic solution 
of the transportation problem is necessary, which at present 
seems fraught with exceedingly great difficulties. 

Two other sources of energy, greatly dispersed in form, 
remain to be considered, namely, those of the winds and 
of sunshine. They are extremely great, and exceed that 
of simultaneously burnt coal from 5000 to 70,000 times 
respectively. “The energy of the winds is taken up by 
windmills, which have been in use in Europe since the 
eleventh century. The great objection to wind as a source 
of power is its.variability, and the high installation costs 
per unit of power continuously deliverable. It has been 
proposed to store the energy of the wind by means of 
accumulators, charged from windmills, and to use these 
accumulators during times of calm. But even in windy 
countries, e.g., Denmark, this method is extremely un- 
economical, as compared with coal or wood at their 
present price. 

The radiation of thesun may be concentrated by means 
of mirrors on @ boiler, and this connected to a steam engine. 
The best known of these solar engines was constructed by 
John Ericsson, and described in Nature in 1888, It was 
an improvement of an earlier machine constructed in 

1860. In his experiments in New York, John Ericsson 
obtained an effect of 1 horse-power with a mirror of 10 
square metres’ opening. Later, his experiments were 
taken up on a commercial scale by Mr. Shuman, of Phila- 
delphia, who installed a solar engine, with mirror of 1200 
square metres in all, at Meads, 10 kiloms. south of Cairo, in 
Egypt. The machine was of the Ericsson type, with some 
small modifications and auxiliary apparatus. Shuman 
did not obtain more than. half the effect of that obtained 
by Ericsson, namely, 1 horse-power per 20 square metres, 
mirror opening. After an inspection of Mr. Shuman’s 
plant, Mr. Ackerman thought it possible to introduce 
improvements which would give as good results as those 
obtained by Ericsson. 

After improvements, the solar engine seems likely to 
play an important réle in the opening up for cultivation of 
great arid districts in tropical countries, as Ericsson 
maintained with great energy it would do. In these parts 
of the world are great deserts, such as Sahara, the Arabian 
desert, the Syrian desert, and those in Mesopotamia, 
which have in historical times been the seat of flourishing 
culture, but are now the home of wandering tribes. The 
decay of these regions resulted from the destruction of 
their aqueducts and irrigation plants, which the present 
wandering population is unable to restore. With the aid 
of the solar machine, it would be possible to re-establish 
the old agriculture and horticulture of these districts, 
and industrial works founded on its use might also be 
looked forward to. It is not only in the deserts that the 
sun is shining nearly continuously during the greatest 
part of the year, but extensive provinces in Spain, Greece 
and North America possess such a climate that they would 
profit by the introduction of the solar engine. 

It seems very probable that when fossil fuel has been 
consumed, civilisation and culture will return to its birth- 
place about the Mediterranean and in Mesopotamia in the 
Old World and to Central America and the land of the 
Incas in the New. 

According to some calculations made by me an increase 
of the carbonic acid in the atmosphere will give the whole 
earth a more uniform and warmer climate. Therefore, we 
may suppose that the burning of coal will cause our 
climate to approach to that of the tertiary age. Further- 
more, vegetation is highly stimulated through absorption 
of carbonic acid in the soil, augmented through an increase 
of the carbonic acid in the air. It is, therefore, probable, 
as I have tried to show in my book, ‘* Worlds in the 
Making,’’ that the total consumption of the available coal 
by the industries will, in a high degree, favour agriculture 
and the growing of forests in the temporate regions now 
the chief seat of culture. These regions will then know 
not only harmful, but some useful consequences as the 





result of the present waste of our fuel resources, 
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SOME LINCOLNSHIRE OIL ENGINES 
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Fic. 9.—1912 Type ‘‘ R.” 


R. Hornsby and Sons, Grantham. 







CIRCULATING 





VAPORISER 
WATER JACKET 


CIRCULATING 
WATER INLET ~ 


THe ENGINEER 


FUEL PUMP 






WATER OUTLET 











ATOMISER 











EXHAUST VALVE 





Fic. 11.—Pilot Oit Pump and Atomiser. 


Ruston and Hornsby. 
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Fia. 10.—1915 Type. 
Ruston, Proctor and Co., Lincoln. 
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Fic. 12.—Two-stroke Hot Bulb Type. 
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Some Lincolnshire Oil Engines.* 
By F. H. LIVENS, of Lincoln, Member. 
No. II.t¢ 


On the’expiry of the two Stuart patents in 1904 and the 
earlier Diesel patent in 1906 the way was open to designers 
to develop engines on the lines of either ; possibly weak 





* The Institution of Mechanical Engineers. 
t No. I. appeared July 30th, 1920. 
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points in these patents could have been tound, if bold 
action had been taken earlier ; anyway, after these dates 
many new engines appeared. One of the most successful 
was developed by Ruston, Proctor and Co. in 1909—Fig. 7 
—having a compression of 280]b. per square inch, in 
which the fuel was injected directly into the air compressed 
in a hot bulb combustion chamber at about the end of the 
compression stroke. This bulb was not water-jacketed, 
but its temperature was regulated by water injection, the 
amount of water required being about 0.2 1b. per brake 





CIRCULATING 
WATER OUTLET 


Marshall, Sons and Co., 
Gainsborough. 








CIRCULATING 
WATER INLET 


horse-power hour which, witha smalllamount of air, entered 
into it as vapour. A choke or neck was placed between the 
combustion chamber and the cylinder head, and the fuel 
charge was injected into the compressed air charge by the 
direct action of a fuel pump driving the oil through an 
atomiser. This atomiser was essential to the engine, as on 
its action depended the efficiency obtained. It was copied 
in various directions. The fuel consumption obtained with 
this engine showed a marked improvement, as eviden¢ ed 
by the tests made by Professor Robinson in 1910. 
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Extract of a. Robinson's Report on Test made on a 050 | showed a consumption of 0.58 lb. per brake horse-power 
“C0.” Class, “O” Engine, which was in every respect a | hour, when using Texas crude, which is equal to a thermal | 





Standard Hnyine. | efficiency of about 24 per cent. 
Oil used .. - Russian.. Italian refuse | Although the engines just described showed a marked 
crude —~——-~---———__ | advance upon their predecessors, the thermal efficiency 
Load - Full = .. Full .. | was still lower than the best, as exemplified by the Diesel 


Duration of trial . : x ie 2hours .. 2hours .. 1 hour . : F x. 
Mean revolutions per minute 205.7 .. 205.5 .. 208.8 | engine with a brake efficiency of about 35 eer cent ; 
| further, they required a lamp for starting, or adjustments 


Net load on break (mean), lb. 350 -. 346 +s 264..9 7 . Y 
Brake horse-power Si.8... G8... BE were necessary to maintain the heat balance of the engine 


appear to be better distributed and more manageable. 

As regards increase in compression, this obviously 
depends on the ignition point of the fuel which is to be 
used, and in the Diesel engine it is from 450 lb. to 500 lb. 
per square inch. Supino, in his book of 1913, mentions 
29 atmospheres, and Sabathé in 1912 states 28 metric 
atmospheres—398 lb. per square inch—as sufficient to 
get the required combustion, whilst experiments on a small 
Diesel engine at the Birmingham University, in which 


Oil used per hour, lb. weight 23.25... 24.9 .. 18 
Oil used per B.H.P. hour, Ib. 0.45 .. 0.49 .. 0.47 
Thermal efficiency— 
Calorific value of 1 Ib. ail, | 
per 6eN6 <3. OO .. 100 -- 100 
Heat equivalent of work 
done in cylinder, per cent. 
on I.H.P. ye 
Effective thermal efficiency, 
BaP... «< sci sais. 348 


40:4... 37.6. 1s G48 
31.4 ., 20.6 .. 20.8 


During the test samples of oils were taken, which gave 
the following values :— 
Russian crude. Italian refuse. 
Specific gravity at 60 deg. F, 0.875.. 0.947 
Higher calorific value B.th.U. 

POP Trike 0c Suse ae: 68 
Latent heat of steam formed 

by hydrogen .. .. .. 1,100 os 1,020 
Lower or effective heatin 

value of 1 lb. weight oil in 

B.Th.U, ae See ewes 18,000 ee 17,600 


This particular engine had been run for some time, but 
an average figure for engines of 50 brake horse-power and 
upwards is about 0.5 Ib. per brake horse-power hour, with 
fuel of 18,000 B.Th.U. per pound, giving a thermal effi- 
ciency of about 28 per cent. The M.E.P.{ at working load 
was about 56 Ib. per square inch, an improvement of about 
4 lb. over the engine of 1906. Fig. 4 shows the comparative 
diagrams. 

In 1908 the Grantham firm introduced an engine having 
a compression of 180 lb. and a sealing valve which shut off 
the vaporiser from the air and exhaust passages during 
the compression and explosion strokes ; otherwise it was 
of the hot bulb type with the fuel sprayed into the com- 
pressed charge. Particulars of a test are given in the table 
at the end. 

This was followed in 1912 by the same firm’s two-valve 
“R” type engine—Figs. 8 and 9 —in which the compression 
pressure was increased to 250 1b. per square inch. This 
again was a reversion to the first Stuart patent as regards | 
compressing the air charge without the admixture of the 
fuel until the compression was complete, but there was 
added the partially cooled vaporiser and an inclined | 
passage to the cylinder into and against the wall of which | 
the fuel was injected by the pump through a carefully | 
proportioned nozzle. The liquid was thus finely sprayed and | 
intimately mixed with the already compressed air charge 
in a chamber which could be regulated as to its tempera- | 
ture by the partial water jacket. Ignition commences in | 
the unjacketed portion, which is heated by a lamp before | 
starting the engine. 

An official test made upon a 320 brake horse-power two- 
cylinder engine using Texas liquid fuel of 0.9 specific | 
gravity and 18,875 B.Th.U. gave a consumption of 0.47 Ib. 


19,100 «+ 18,620 





obtained by higher compression and more perfectly atomis- 
ing the fuel a further step was taken by Ruston, Proctor half-time shaft, have fewer parts as well as the advantage 
and Co., and in 1912 experiments were begun and data 
obtained by which an engine was designed in 1913, which 
per brake horse-power hour, equivalent to an efficiency of | gave remarkably good results and is still in regular service. 
29 per cent., and a mean brake effective pressure of 51.6 1b. ' 1t developed 25 brake horse-power with a consumption of | 


special arrangements were made to vary the compression, 
included compression pressures as low as 300 lb. per 
square inch for petrol. 

When oil fuel is pulverised by compressed air in the 
| usual way there is a cooling effect, as the air expands from 
| the receiver pressure down to the pressure of the com- 

pressed charge in the cylinder. Thirty atmospheres has 
been adopted in the new engine as a sufficient compression 
| pressure for any fuel oil. The atomising is effected by 
| forcibly compelling the liquid to lift its own spring-loaded 
| needle valve which closes the opening to the injection 

nozzle, by the motion of a steep cam actuating the fuel 
| pump plunger, as in the 1909 engine. 
| With pilot ignition the pilot oil is discharged by a needle 
valve inside the main needle valve, which is tubular. The 
pilot oil pump is actuated by the impulse of the fluid on a 
stepped plunger in the main fuel pump, so that perfect 
precedence is secu for the igniting jet. The con- 
struction is shown in Fig. 11. 
| These engines are made up to a horse-power of 170 in a 
| single cylinder, and the consumption of fuel oil ranges 
| from 0.48 Ib. for 20 brake horse-power down to 0.4 lb. per 
brake horse-power per hour for the largest size, this being 
obtained with a fuel oil of 0.92 specific gravity, and not 
jess than 18,000 B.Th.U. per pound, and is equivalent to 
a thermal efficiency of 30 to 35 per cent. 

Finally, it can be claimed for this engine that it works 
with the same brake economy as the Diesel engine, with- 
out the complication of the two-stage air compressor for 
injecting the fuel ; further, itis not possible for the kind 
of accident to happen to it which has on certain occasions 
wrecked Diesel engines, namely, the leakage or sticking 
up of the fuel valve, causing compression to commence 
above atmospheric pressure and pre-ignition, thereby pro- 
ducing an explosive pressure of twice or more the proper 
maximum. 

Before closing there is another type of oil engine which is 
a class to itself, namely, the two-stroke hot bulb. Of these, 
illustrations of two examples are given, by courtesy of the 
makers. 

Fig. 12 illustrates a section of a horizontal engine by 
Marshall, Sons and Co., of Gainsborough, in which the fuel 
iz injected into a partially water-jacketed hot bulb heated 
by a lamp to start. A similar type of engine is also con- 
structed by Clayton and Shuttleworth, of Lincoln. 

Fig. 13 is a section of a vertical engine alsc of the same 

vaaeert ial ae evar r type, made by Robey and Co., of Lincoln, in which the 
2 ee ee ey et ea usual difficulty of the automatic adaptation of the hot bulb 

With the knowledge of the efficiency which could be temperature, the author is informed, has been overcome. 

Two-cycle engines, being without an exhaust valve and 


Fic. 13.—Two-stroke Hot Bulb Type. 
Robey and Co., Lincoln. 
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of an impulse each revolution ; on the other hand, it is 
impossible to geton the piston the same mean effective 
pressure—as in the four-cycle—seeing that on the return 
stroke not only have the spent gases to be exhausted, but 


Table showing the Development of the Oil Engine in Lincolnshire. 





| Consump- Effective | 


Year | tion, thermal | pression | 

of |B.H.P. Ib. per | efficiency, thority. pressure, | 
trial. B.H.P. per Ib. per 

hour. ™ cent. sq. inch. 

189] 7.6 1.0 13.5 Prof. Robinson 

1893 5 0.99 14 Prof. Robinson 40 
1898 8 0.73 19 Makers 40 
1899 25 0.74 18 Prof. Robinson 60 

3 
1901 12 0.73 19 Cardiff trial 40 
1906 85 0.78 18 f Makers 45 
oe Ps) 
1908 77 0.6 22.4 Makers 180 
uss ia 
1910 5l 0.45 31 Robinson 280 
1913 | 309 0.47 28.7 Kr. Calvert, 265 
Finchley U.D.C. 

1914 25 0.48 30 Makers 420 
1920 120 0.4 35 Makers 430 
*1920 6 86} (0.58 22.9 Makers ao 
*1919 51 O.5l 27.7 | @ritish engine, F. 


¢ Flee, Insee. Co. 


Vig. 3 shows @ tvpical in iicator diagram from one of these 
engines and how it compares with the diagrams from pre- 
vious engines of the same makers. This type is now built sm 
sizes up to 179 brake horse-power per cylinder, making an 
engine of 340 brake horse-power working load when coupled. 

Another design of engine was developed at about this 
time at Stamford, having a compression pressure of 150 lb. 
per square inch for the main charge and a more highly 
compressed air injection for the fuel, for which purpose a 
horizontal air pump attached to the engine bed was driven 
from the crank shaft. A small hot bulb started automatic- 
ally the ignition of a supplementary spray which ignited 
in turn the spray of the main charge, and a lamp was 
required for starting. Trials made at Gloucester in 1909 








} Corresponding to the brake horse-power. 


Com- | M.E.P., | | | 


| j 





Ib. per | Vaporiser | Heat of Method 
sq. in. | connection Method of injection. Method of ignition.) vaporiser | of Fuels used. | Manufacturer. 
indi- | to cylinder. | | controlled by! starting. 
cated. | | 
By open neck |At end of compression’ By hot vaporiser | None Lamp Refined ; Akroyd Stuart 
31.8 | By open neck | During suction stroke) By hot vaporiser None Lamp Russoline Hornsby, 
1891 type 
43 By passage = During suction stroke By hot “ U ” tube None Lamp Refined Ruston, Proctor, 
1897 type 


and valve 


40.75 | By open neck | During suction stroke By hot cap Partial water’) Lamp Russoline Hornsby, 
jacket 1896 type 
42 By passage During suction stroke By hot tube Water drip Lamp Refined Ruston, Proctor 


and valve 


Ruston, Proctor, 
1906 type 


49 By passage | During suction stroke By hot tube Water drip Lamp Crude oil 


and valve 


Borneo liquid fuel Hornsby, 


60 3y open neck |At end of compression By hot cap | Partial water) Lamp 
} stroke jacket 1908 type 
78 | By open neck |At end of compression By hot vaporiser | Water drip Lamp Russian crude Ruston, Proctor, 
| © troke 1909 type 
| 
61.5 | By open neck |At end of compression By hot cap Partial water, Lamp | Texas liquid fuel Hornsby, 
} 1912 type 


stroke jacket 


80 None At endofcompression| Heat ofcom- | None From cold Fuel oils of not | Ruston, Proctor 
| stroke pressed charge less than 18,000 

| B.Th.U. 

85 | None |At end of compression Heat of com- None From cold Fuel oils of not | Ruston, Proctor, 
| stroke pressed charge less than 18,000 1915 type 
B.Th.U. 

— | By open neck |At end of compression By hot cap Partial water, Lamp Gasoleum Marshall, Sons 
| | stroke | jacket and Co. 

— | By open neck |At end of compression By hot cap Partial water) Lamp Anglo-American | Robey and Co. 
jacket Fuel Oil 


stroke 


* These engines are of the two-stroke cycle type. 


the fresh charge of air has to be taken in and compressed, 
which is delivered at a pressure of a few pounds from the 
asection. It starts from cold, without the use of a lamp, crank case. The increasing use of this type indicates a 
hy compressed air of from 200 1b. to 300 1b. per square growing appreciation of its value. A table is appended 
inch, stored in a receiver, with a drop usually of about showing the progressive efficiencies obtained by the engines 
69 lb. per sauare inch; no adjustment is required of the | described. ; 
t-mperature of the hot bulb or vaporiser, for there is none, | | Summing up, the author has endeavoured, in describing 
and it is practically indifferent as to the grade of fuel oil | the types put before you, to trace the steps by which the 
which it has to nse. | present-day designs have been reached, to show the con- 
For tar oils a pilot ignition is fitted, which can then be | nection of these with each other, and the influence of one 
used as readily as an ordinary fuel oil ; the consumption | invention on its successor, sometimes helping, at other 
of pilot oil is about 5 per cent. of the tar oil used at the | times compelling a departure in another direction. 
rated working load. | An immense amount of hard thought has been brought 
Although the working pressure has been increased, the | to bear on the problems involved, which, although they 
wear of the major moving parts promises to be lessened, | seem simple, are so complex that it can be said truly that 
for as the thermal efficiency improves, temperatures | without this thought had been accompanied continually 


0.48 Ib. of average fuel oil per brake horse-power per hour. | 
This was the forerunner of a series of which Fig. 10 shows 
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by patient testing and comparison of results, progress 
world not have been effected. 

His description has been limited to some only of the 
engines made in this county, and mainly to those of which 
he has the fuller knowledge ; but simultaneously develop- 
ments of the four-cycle engine have taken place elsewhere 
in this country, on the Continent and in America. whilst 
the two-cycle type has been made very extensively abroad. 

The tendency to-day is to save time and labour, so that 
starting devices will be demanded increasingly. For 
instance, the 1906 pattern engine described has heen fitted 
successfully with an electrically heated vaporiser and 
electric ignition, and could in a few minutes he started by 
moving 2 switch only. 

Even this interval, however, may he eliminated. There 
are paraffin engines which can be started on petro! like a 
motor car; the larger engines of the 1915 type start from 
cold by compressed air, as already described, and another 
device consists of a spray electrically ignited, and com- 
pressed air. 

Whiist the oil engine has increased in thermal efficiency 
during the period under review, it has gained in reliability 
and convenience to the user, and mechanically its advance 
has been still more important. 








Recent New Zealand Locomotives. 


THE two locomotives which are illustrated above 
were recently built in the workshops of the New Zealand 
Government Railways. 

The first, which belongs to what is known as Class 
“ Ab,” is a simple superheated 4-6-2 “ Pacific”’ type 
tender engine. Its cylinders are 17in. in diameter by 26in. 
stroke, and the working steam pressure is 180 1b. per 
square inch. The diameter of the coupled wheels is 
4ft. 6in., and the tractive effort is given as being 20,000 Ib. 
The weight of the locomotive in working order is 79 tons. 

The second engine is a 4-6-4 tank engine, with 
wheels and cylinders having the same dimensions as the 
foregoing. It belongs to the ‘‘ Wab”’ class, and is also a 
simple stperheated engine. It works at the higher steam 
pressure of 200lb, per square inch, and has a tractive 


chomp 
te 











4-6-4 TYPE TANK LOCOMOTIVE 


CLASS “Wab’’ 


22,250 lb., the weight being 71 tons in working 


effort of 


trim. It is intended for hauling heavy suburban trains 
and for operating on heavy gradients on the North 


[sland Main Trunk Line. 








The Havre-Paris Oil. Pipe Line. 


THE Ministry of Public Works has now officially adopted 
the proposal providing for the construction of a pipe line 
from Havre to Paris, to ensure the capital a supply of 
crude petroleum, which will go far towards making up for 
the present coal shortage. Last January the Compagnie 
Francaise de Transport des Mazouts et Petroles, repre- 
sented by M. Maxime Purland, made an application for 
a concession to construct and exploit pipe lines for crude 
petroleum and for petrol between Havre and Paris, but 
in June of this year it provisionally withdrew the request 
as far as a pipe for petrol was concerned. The announce 
ment in the Journal Officiel last week, recognising the 
public utility of such a line, approves the convention passed 
between the Ministry of Public Works and the Compaynie 
Frangaise de Transport des Mazouts et Petroles for the 
concession, construction and working of a pipe line. In 
the convention entered into between the Ministry of Public 
Works and the company in question, it is laid down that 
the company during the period of the concession shall 
only carry out the following operations :— 

The transport of petroleum and all liquid combustibles 
by pipe line and also by carts, barges or lorries; the 
obtaining of all concessions relating to methods of trans- 
port; the construction of all conduits and pipes, and the 
construction of all works, lines and factories, the purchase 
of all buildings and building rights necessary for such 
transport. 

The convention also provides that, supposing the State 
is ready to authorise the construction of a pipe for the 
transport of petrol over the same route, new constructions 
concerning such transport shall be considered as exten- 
sions of existing installations and the concessions shall 
be granted to the Compagnie Francaise de Transport des 
Mazouts et Petroles. 

The conditions under which the contract is to be carried 
out lay down that the line shall run through or near to 





Bolbec, Yvetot, Barentin, Rouen and Pontoise, and may 
follow national, departmental and rural roads along thi 
route. ‘The concessionaires are bound to arrange tor 
minimum transport of 2400 tons of crude petroleum pet 
day from the port of Havre to a point in the neighbourhood 
of Paris. <A certain number of reservoirs representing 2 
minimum total capacity of 60,000 tons must be constructed 
at either end of the line. 

Very strict time limits are laid down Plans for the 
canalisation must be submitted not later than two months 
after the granting of the concession, and the construction 
must be begun within a fortnight after the plans have 
been approved and continued without interruption, so 
that the whole scheme may be completed within a year. 

The State reserves the right to substitute itself for the 
concessionaires in case of re-purchase or failure to carry 
out the conditions or. at the expiration of the concession. 
which will occur in fifty years from January Ist. 
following the year when the system began working. 

The company is bound to carry out orders in the rotation 
in which they are given, but it may accord priority of 
transport to importers who have concluded contracts for 
regular fixed deliveries. The company is to raise no 
objections to the construction of pipe lines between its 
reservoirs and the establishments of importers, but will 
have the right to refuse delivery of quantities less than 
6000 tons. It will have the right to demand for transport 
between the points of departure and arrival a rate which 
under present conditions cannot exceed 46f. per ton of 
petroleum. The public services will be granted a reduction 
of 5 per cent. on this rate. 

With regard to the cost of construction, 3 centimes per 
metre will be payable to the State for the right to carry 
the pipe line along public roads, and If. per square meire 
for constructions other than the actual canalisation. On 
the gross product, a sum of 1 centime per ton will be pay- 
able to the State. 








Work has 
steel works at Seattle, U.S 


been begun on the construction of a 
A., which is to have an ultimate 
capacity of from 300 to 500 tons per day. Electric fur- 
naces are to be adopted. The ore for the furnaces will be 
drawn from Bellingham, Washington, and from British 
Columbia, 
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Electrically Deposited Thermo- 
Couples. 


which some interesting examples were exhibited at the 
National Scientific Products Exhibition last year, is 
described in @ paper which was recently presented to the 
Physical Society by Mr,.W. Hamilton Wilson and Miss 
T. D. Epps. The following account of the process consists 
of excerpts from the paper, which is entitled ‘‘ The Con- 
struction of Thermo-couples by Electro-deposition.” In 
order to put such a method into practice it is necessary 


| ments which were carried out in order to determine the 


most effective relationship between the cross sections of 


| the two metals, the most efficient distance between the 
| hot and cold junetions and the best relative lengths for 


| 


coated and uncoated portions of the core. The method 


A NOVEL method of constructing thermo-couples, oi | of construction is applicable to junctions of large as well 


| as small crosssections. For aline of junctions the arrange- 
| ment shown in Fig. 6 was found satisfactory. In this the 


‘about 0.008in. by 0.00075in. 


core was of ebonite, hollowed out to facilitate cooling, and 
the conductor consisted of silver-plated constantan strip 
Sixty junctions had a 


| resistance of 85 ohms. 


first to prepare some form of conducting core or base upon | 
which the metals to be used for the completed couples | 
| structed in series by this method, and in very varied forms, 


may be deposited electrolytically. Consideration: of the 


effect of relative conductivities of the core and the metals | 


employed for coating it will show that with suitable pre- 
cautions the core itself may be used to form one of the 
elements of the couple. In this connection it is noted in 
the paper that a method giving similar results formed the 
subject of a patent in 1904. In order to carry the idea into 
effect due regard must be paid to the cross-sectional area 
of the core where it is coated, relatively to that of the 
coating metal, taking into account their relative con- 
ductivities, in order that the presence of the core may not 
he prejudicial. After a good deal of experiment con- 
stantan wires with either copper or silver sheaths were 
found to be suitable for most purposes. Single junctions 
constructed by this method being found quite satisfactory, 
the next stage was to construct a pile consisting of lines 
of junctions in series. A number of turns of constantan 
wire were wound upon an ebonite rod and immersed in a 
copper plating bath, so that half the circumferential sur- 
face of the rod was above the level of the liquid. The wire 
was t*en plated, as indicated in Fig. 1, thus forming a 
sheathing of copper on each turn for approximately half 
its length, the copper sheathings on all the turns ending 
more or less abruptly along lines diametrically opposite. 


In order to deal with higher temperatures than could 
safely be used with silver and constantan, junctions were 
constructed by nickel-plating wires of nickel-chrome alloy. 

Owing to the ease with which junctions may be con- 


a large number of arrangements has been devised, each with 
a special end in view. One arrangement, which has been 


| previously described in connection with the ordinary 


types of thermo-couple, is shown in Fig. 4. It is a Wheat- 
stone bridge arrangement, the arms of which are balanced 
for resistance. The thermo-junctions are so arranged that 
the thermo-E.M.F.s cancel in the external circuit, but 
assist one another in sending current through the measur- 
ing instrument in the branch circuit. This arrangement 
utilises the high resistance portion of each junction as a 
heater, and is particularly useful in measuring high- 
frequency alternating currents. 

For dealing with large currents it is convenient to have 
a series of thermo-junctions in each arm of the bridge. 
These may be constructed as shown in Fig. 7 ; the junctions 
here are made with much larger cross sections and radiating 
surfaces at the cold junetions, so that the heat generated 
by the passage of the current results in a higher tempera- 
ture at the constricted sections, and thus a series of pre- 
ponderating E.M.F.s are set up along the strips in one 
direction. 

Another useful arrangement consists of two lines of 
junctions connected in opposition and arranged close 
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ELFCTROLYTICALLY DEPOSITED THERMO-COUPLES 


When the junctions along one side of the cylinder were 


heated above the temperature of those on the opposite | 
side the contrivance behaved as a thermopile having a | 


large number of junctions in series. 

The path of the current in this composite conductor, 
at the positions corresponding to the hot and cold junctions, 
would be from the constantan wire to the copper sheath 
at the heated junction, and from the copper sheath to the 
constantan wire forming the next turn, at the subsequent 
cold junction, as shown in Fig. 2, in which the wire is repre- 
sented as straightened out for clearness. In addition to 
this main current which flows to the external circuit, there 
will be in each couple a circulating current, the path of 
which is diagrammatically indicated. In o-der to deter- 
mine under a given set of conditions the effect of this 
circulating current, the following experiment was made :— 
A strip of flattened 36 S.W.G. constantan wire had a piece 
of strip made from a 40 S.W.G. copper wire similarly 
flattened, soldered to its mid-point. The copper strip and 
one-half of the constantan strip were stretched tightly 
round a drum and a heater was placed in a groove in the 
drum immediately beneath the soldered junction between 
the copper and constantan strips. The other half of the 
constantan strip was stretched round the drum over the 
copper strip, but with a thin piece of tissue paper separating 
the two, as seen in Fig. 3, this arrangement representing 
an ordinary end-to-end junction. A current was passed 
through the heater and the resulting E.M.F. between the 
ends of the copper and constantan strips A and B was noted, 
The paper insulation between the copper and constantan 
strips A and C was then removed, so that these two strips 
were in contact throughout their length, thus roughly 
representing a junction formed by copper plating one side 
of a constantan strip. With the same current through the 
heater the E.M.F. between A and B was again noted and 
was found to be 6.2 per cent. lower thé in the first case. 
This result can only be regarded as approximate, since the 
contact between the strips could not have been so perfect 
as if they had been formed by plating the copper upon the 
constantan. 

The paper contains particulars of a number of experi- 





together as shown in Fig. 5. If radiant heat be arranged 
to fall in a line 1 mm. in width symmetrically about the 
axis A-B, the thermo-E.M.F.s generated in the two halves 
will be equal and opposite, but a movement of the heat line 
of 4 mm. to either side will cause it to cover entirely one 
set of junctions or the other, resulting in a deflection of the 
galvanometer from one side of zero to the other side of 
zero. Since the number of junctions in each line may be 
made large by these methods, the deflection of the galvano- 
meter G may be made substantially proportional to the 
movement of the band of radiant heat. 

For such work as spectrum analysis the method enables 
lines of junctions in series to be constructed with ease and 
accuracy, which present a very small! width to the radia- 
tion to be analysed and should prove valuable for such 
purposes, 

For some purposes it is convenient to have a very large 
number of junctions connected in series and occupying the 
smallest possible space. This may be readily done by 
forming lines of junctions on slips of mica and assembling 
them with mica or paper between. In this way a pile has 
been constructed having 4000 couples in series with a 
resistance of about 8000 ohms, the hot junctions presenting 
an area of ljin. by jin. Such junctions, owing to their 
very small mass, respond with great rapidity to changes of 
temperature. 








Ar a conference held recently at the Ministry of Trans- 
ort between representatives of the London County 
Council and of the Underground Group of Companies, 
the difficulties which have long existed between the tram- 
ways on the one hand and the omnibuses on the other were 
fully discussed. As was stated at a recent meeting of the 
Council, the London County Council tramways have for 
some time been running at a loss, partly owing, it is stated, 
to the increased competition of the omnibuses. Much is 
hoped from the committee that has been set up, which 
represents the two chief interests concerned, and is under 
the chairmanship of Sir Alexander Gibb. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Trade Prospects. 


Tse Staffordshire and Worcestershire colliers 
and ironworkers and the skilled and unskilled labour of the 
Staffordshire and Warwickshire engineering industries, 
including Birmingham and Coventry, have nearly finished 
their August week’s holidays. Everyone is now concerned 
respecting trade prospects over the next two months. 
Tron trade business seems to have settled down on the 
quiet basis usnal during August and sometimes continued 
into September, which are, of course, two of the slackest 
months of the year. The home trade is losing its resilience, 
and merchants do not in present conditions want to carry 
any bigger stocks than they are obliged. There are no 
very serious signs of instability, but what is uncertain at 
the moment is whether the falling off of business is the 
evidence of a concentrated effort to bring down prices or 
is only a temporary phase due to the summer season. 
The general inclination of the Midland iron market is to go 
quietly until the end of this month or beyond. There isno 
doubt about the shrinkage of demand, and we shall have to 
wait until the autumn before we can measure the extent and 
probable duration of the decline. It must be candidly 
recognised that the tone of trade is no lorger so confident. 
The necessity of the consumer has been exploited to the 
utmost by the reign of high prices. Nobody looks for any 
reinvigoration of the Birmingham market before autumn 
or October, and it is a matter of speculation whether there 
will be such a return of buying then as will avert the dangers 
of a pronounced slump. Whatever the ideas of iron mer- 
chants and consumers, the Staffordshire and Midland 
manufactured ironmasters hold to the conviction that the 
time for substantial reductions in prices, to encourage 
buying, has not yet arrived. And they point to certain 
current outstanding market conditions in support of this 
contention. There is the high cost of fuel and prospects of 
a miners’ strike, the famine in pig iron, and dearness of 
supplies, the new 35 per cent. increase in ironworkers’ 
wages, only announced this week, and the advances m 
railway and canal traffic rates in three and five weeks’ 
time respectively. Buyers on their part declare that if 
prices do not come down trade expansion is hardly to be 
looked for. “* Abnormal prices cannot continue for ever, 
and if there is no other hope cf relief it must be found in 
foreign competition.” This last condition as my letters for 
some time past have evidenced, is already commencing 
to show itself very determinedly in the common bar iron 
and some of the stee! branches. In the midst of the exist- 
ing uncertainty dear pig iron and the threatened national 
strike in the coal trade are the keys to the position. 


Iron-workers’ Wages Again Advanced. 


The new exemination of the ironmasters’ books 
under the Midland Iron Trade Wages Board for the two 
months of May and June last is announced as giving the 
ironworkers a further advance of 35 per cent., to come into 
force next Monday. Particulars are at present lacking, but 
the advance has taken the trade greatly by surprise, and 
everyone is asking where these advances are to stop. 
Simultaneously it is made known that the men engayed 
at the blast-furnaces in the Northampton and Lancashire 
areas are to have their wages increased by 353 and 55} per 
cent. respectively. 


Manchester's Engineers’ Action and the Future: 


The threat of the Manchester members of the 
Federation of Engineers, in their extreme vexation at 
losing their case in the recent national application for a 
further rise in wages before the Industrial Court, to pro- 
hibit all overtime and piecework, has aroused much remark 
here, and the seriousness of the whole engineering labour 
position as newly created by the men’s attitude pretty 
much the country over, .onsequent upon the award having 
gone against them, cannot ke yainsaid. To say that the 
men are “‘ no sports ” and bad losers does not adequately 
express the new situation. The conditions are much more 
grave than this merely. The desire of the extremists in 
the Federation to try a fall with the engineering employers 
is becoming disastrously conspicuous. Mr. Tom Mann’s 
remarks on the North-East Coast at the commencement of 
the holidays are sufficient confirmation of my statement. 
The system of conciliation now existing in the industry 
will come to an end next month. ‘Then, as I intimated 
last week, whether the same system be given a new lease 
of life—which since the recent award has hecome very 
unlikely—or another method be established, or a plan of 
direct negotiation between the employers and the opera- 
tives be adopted, some new standard will have to be found 
by which wages in the future shall be adjusted. If the 
struggle which Mr. Tom Mann asserted the Federation is 
** preparing for,” commences at once it will be well to 
remember that it would not really be about the Man- 
chester threat of no overtime or no piecework. It would 
be an attempt by engineering labour, because one decision 
has gone against them, to get rid of a Court of Arbitration 
which has for a long time satisfactorily discharged its 
duties, having the goodwill of the workmen up till now. 
The men cannot fail to understand that in a conflict such 
as this they would not carry with them the public sym- 
pathy which ordinarily does so much to sustain the spirit 
of one side or the other in a conflict between Labour and 
Capital. Output has already suffered very seriously from 
the reduction of working hours. The promise held out 
that the balance would be redressed by the greater strenu- 
ousness with which both would exert themselves has proved 
vain, Yet the heavy engineering trades are now threatened 
with a new agitation which, if conceded, would be wholly 
fatal to the recovery of the trade position. ‘That prices have 
already fallen is easily proved by figures which the employers 
are able to produce, however widely the experts may differ 
in their forecast of future prices. The mischief which is 
brooding arises mainly, ot course, out of payment by 
results. This matter the Midland masters, Birmingham and 
Coventry included, are, in common with the rest of the 
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country, more and more persuaded is so essential to labour 
efficiency as to consitute nothing less than the corner-stone 
upon which post-war industry must be built. Labour is 
defeating its own ends if it does not play its part in 
rescuing trade from the critical position in which it is 
to-day placed. 


Shipbuilding Slump and Cheaper Steel. 


Midland steel buyers out for cheaper steel note 
with exceeding care this week that there are indications 
that steel material is not being swallowed up by the ship- 
building yards as it was a few months ago. Thick plates 
are now coming forward from mills which were formerly 
almost entirely given over to the extension of the mercan- 
tile marine. These supplies are very welcome for bridge 
and constructional work, which has been hampered for 
lack of material ever since the reconstruction period 
started. Mills want straightforward specifications, how- 
ever, rolling programmes being regulated largely by the 
requirements of labour that the output shall be of a char- 
acter to vield the highest wages with the least trouble 
Big channels of consumption other than the shipyards are 
moderating their purchases. Notwithstanding the fore- 
going ominous signs, there are stil! to be found steel makers 
who profess to boast that “ by October the steel market 
will have recovered its strength, especially as foreign com- 
petition tends to recede.” It is true that America yust now 
appears to be out of the running, but even so consumers 
are not prepared to accept makers’ forecasis. Steel sec- 
tions are steady at late rates. Half products are neglected 
and prices droop. Billets and sheet bars from South Wales 
can be bought down to £23. American billets have been 
offered at £2], but this is said to be below the real level of 
the market, and is attributed to the operations of second- 
hands. Re-rolled finished bars are about £34. Steel 
hoops are £36 10s. Re-rolled steel bars of Lancashire 
make are quoted at £35, and producers claim that business 
is done at this figure. Ordinary bars rolled straightway 
at the furnaces without undergoing the process of re- 
rolling can still be had at £28, which, however, seems the 
minimum. 


Finished Iron Trade. 


There has again been some talk of Belgian com- 
petition in the bar iron trade, but certainly in one instance 
a Birmingham test inquiry this week from Belgian iron- 
works yielded quotations for iron bars at £20 10s. Antwerp, 
a figure which makes successful competition with this 
district quite out of the question. In some other cheap 
classes of bars the Belgian product is, however, still coming 
in. The scarcity of gas tube strip is very pronounced, 
some sales having taken place recently at from £54 to £55 
per ton. The Black Country wrought iron tube works are 
greatly hampered by the lack of this material and are not 
able in ail cases to make full production. The works are 
entirely dependent upon the local ironworks. Formerly 
they were able to import either slabs or gas strip from 
America or Germany, and the large steel works in South 
Wales sent into this district vory useful tonnages of steel 
slab for rolling into gas strips. All these outside supplies 
have now ceased, without any prospect of replacement for 
some time. Galvanised corrugated sheets are on a level 
of about £50 per ton, and even this figure is said to have 
been shaded. It is hoped the easier rates will result in a 
revival of overseas trade, which has slackened recently. 
Makers have the advantage of being able to get their steel 
bars and spelters at reasonable figures. 


Pig Iron. 


Pig iron values are firm, but the upward move- 
ment is definitely arrested. Forge sorts are freely offered, 
except where local circumstances tend to stringency. 
Smelters are limiting their assignments, so much of the 
output being already committed that the margin is insig- 
nificant. The scarcity of foundry pigs is very noticeable. 
Frices are :—Northampton No. 3, ranging up to £12 and 
even £12 fs.; and Derbyshire, up to £13 10s. and £14, with 
deliveries on a restricted scale. 





Reduction in Wire Nail Prices. 


Wire nail manufacturers have reduced their price 
hy the substantial amount of 19s. per hundredweight, the 
basis now becoming 49s. ‘This is, no doubt, due to a deter- 
mination to keep this industry for England. In pre-war 
days it was largely in the hands of American, Belgian, and 
German manufacturers. Recently foreign quotations have 
once more heen considerably below the English. Even 
with the reduction the foreigners will siill have an advan- 
tage, but it is hoped the greater security of delivery will 
keep the trade at home. . 


Scrap. 


Scrap is rather a weak item, with practically no 
business. Buyers demand a reduction of something like 
£1 per ton below present quotations, and contracts are 
therefore in suspense for the present. 


Threatened Black Country Strike. 


There appears a likelihood of a strike in the Bir- 
mingham and Black Country galvanised hollow-ware 
trade over overtime and piece rates. Wages matters have 
been governed this year by the awards of the Industrial 
Councils dealing with the engineering and allied trades. 
Recently, however, the decisions have been against the 
men, and an attempt to revise the price list in the hollow. 
ware trade only concerning time and piece rates has taken 
place. Several conferences have been held, but so far 
without success) The employers have refused to proceed 
in the revision of the list unless the men agree to give 
freedom of action to use the dual system of changing a 
man from piecework to day work or vice verséd. This the 


men have declined and a deadlock has occurred. A ballot 
is now to be taken whether the men are propared to adopt 
strike measures to enforce payment of the revised prices, 
a demand for which has been sent to the employers. 





Increased Canal Charges Pending. 


Tronmasters look forward to considerable addi- 
tions to their costs of production when the new railway and 
canal rates take effect. Everybody realises that the control 
of the canals must involve, as the result of the withdrawal of 
the subsidies, some increase in canal rates from about the 
middle of September next. This last is a matter of import- 
ance to the Staffordshire ironworks. ‘They are so largely 
served by the local network of canals that some iron- 
masters have declined to book further business until they 
are better informed as to prospective costs. 





LANCASHIRE. 
From our own Correspondent. 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue markets here, with one exception, are not 
very active, but there is considerable difference of opinion 
as to the cause of this lesser activity. It is pointed out 
by a good many people that the time of year is that during 
which there is always a slackening in the iron and metal 
trades, and that we may fully expect a return to brisk 
trade as soon as the holiday season is over. All that can 
be said in reference to this theory is that if the state of 
trade had been such as it was three or four months ago, 
no seasonal influence could have affected it; and hence 
there is more than a seasonal influence now interfering 
with the trade of the district. There are others who point 
to the uncertainty of the labour prospects in coal and in 
engineering, and believe that the possible coming of 
another great strike is what induces buyers to keep out 
of the market. There is more in this than in the other 
theory ; but so far as iron and steel are concerned, the 
more probable reason of the slackening is that more people 
now believe that the prices are too high. 


Metals. 


The demand for the non-ferrous metals in this 
district is not so very active, although so far as copper is 
concerned people cannot say that the price is too high, 
It is only a little higher now than it was during the period 
of depression at the end of June, and it is very much lower 
than might be reasonably expected during this time of 
high costs of production. The market is partly affected 
by the knowledge that America has yet a very large 
quantity of copper to put on the market ; but it is also 
affected by that general feeling as to the extravagance of 
all prices which leads people to believe in the coming of 
@ universal slump. While the world is engaged in read- 
justing its whole range of values one cannot expect to see 
business very active, for confidence in the undertaking and 
carrying out of any large business schemes depends a 
good deal upon the idea of stability in values. There is 
not much change in the prices quoted for manufactured 
copper. Sheets were advanced to £164 per ton, but the 
prices for engineers’ tubes, both brass and copper, are 
already so high that moderate movements in raw cotton 
do not affect them as they used to do. The market 
for tin has been fairly firm for some time, and there are 
many who believe that the London price may yet reach 
£300. Silver has been dearer for some little time, and of 
course it is not without its effect on tin. The prices 
demanded, and in some cases obtained, in the East are 
still much above the market here. It is possible that the 
fall in semi-steel may affect the tin market by enabling 
manufacturers of tin-plates to obtain their steel sheets on 
more reasonable terms and in greater quantities, and thus 
increase the consumption of tin in that branch of industry. 
The engineering industry, however, does not seem to be 
taking so much tin as usual. One feels that lead is being 
forced up beyond the point of safety, for compared with 
all the other non-ferrous metals it is now remarkably 
dear. English lead has been quoted at about £40 per ton, 
and whereas there should be a difference of fully £10 per 
ton in favour of spelter, this difference is now reduced 
to about £2. So far as can be ascertained there is quite a 
sufficient supply of lead to meet any probable demand 
during the coming winter, quite apart from the possibility 
of increase in the Australian contribution. One would be 
inclined to buy as sparingly as possible while the price 
remains above £35 per ton. Spelter has been rather a 
weak market for some time, and it is noticeable that while 
during the last three weeks lead has been advancing, the 
other white metal has lost ground. The downward move- 
ment is only slow, but one might have expected that the 
improvements which have taken place in copper, tin and 
lead would have had at least some sympathetic bearing on 
the spelter market. 


Foundry Iron. 


The market here for foundry iron is still very 
strong, and prices do not show any sign of moving down- 
wards. On the contrary, the price of Derbyshire No. 3— 
which is now the principal pig used here—is quoted this 
week at 2s. 6d. per ton more, viz., at £13 15s. to £13 17s. 6d. 
delivered. The new railway charges are supposed to come 
into force in September, and at a guess they will probably 
add from 5s. to 10s. to the costs of the blast-furnaces. In 
the case of foundry iron it is possible that the consumer 
will have to pay this extra cost; but it does not follow 
that the burden can be put on the shoulders of consumers 
of steel-making pig. In this case there is, of course, plenty 
of margin in the present profits, and market conditions 
may compel the producers of this class of iron to pay. 
It is noticeable that imported hematite ores are moving 
down with the fall in the freights. Any fall in basic pig 
iron would be welcomed if it led to a larger production of 
foundry iron, and this does not seem to be altogether 
impossible. 


Steel. 


The demand here for finished steel is certainly 
much quieter than it was; but, of course, one cannot 
judge of the market so well this week because many people 
are away on holiday. Nevertheless, it seems probable 





that the downward movement in steel has begun, and it ig 
no doubt connected with the falling off of activity in ship. 
building. As soon as the demand for ship plates, &,, 
slackens the steel mills can deal with other sections of the 
trade, 


Scrap. 


There was considerable dulness in the scrap 
market this week, partly because a good many people are 
now away ; but the buying interest seems to be subsiding, 
and the reason seems to be that consumers believe that 
there is plenty of scrap to be had whenever they want it. 
Founders are said to have a fair reserve stock of cast scrap, 
and although dealers are still trying for the old prices the 
belief is that they will take less when pressed. Heavy 
wrought scrap is fairly firm, and there is not any super. 
fluity of this kind ; but steel scrap is depressed, and one 
cannot say what the price may be. 


Barrow-1n-Forness, Thursday. 
Hematites. 


The activity in the hematite pig iron trade of 
North Lancashire and Cumberland is well maintained. 
Locally there has not been such a heavy consumption of 
iron during the last three weeks, on account of the fact 
that most of the steel departments have been standing 
idle ; but it is expected that by next Monday the con- 
verters will again be at work, and iron which has been sent 
away will again go into local consumption. Orders are 
well held for both ordinary and special brands of iron, and 
the output is sold for some weeks to come. Business at 
holiday times is always easy, but next week there will 
again be a brisk market. For some time past little trade 
has been done on export account, but it may be that with 
the turn of the present year it will be possible to give more 
attention to this branch of the business. Recently small 
tonnages have been sent to France and Italy. Prices are 
steady, with parcels of mixed numbers of Bessemer iron 
at £14 15s., and special brands at £16 to £16 10s. per ton. 


Iron Ore. 

The demand for iron ore is brisk and likely to 
remain so. A good output is being maintained at all the 
mines in the district. The foreign ore supply is good. 
Prices are steady, with native qualities at 52s. 6d. to 5ts. 
per ton net at mines, and Spanish ores are at 57s. 6d. per 
ton delivered. 


Steel. 


In the steel trade this week the holidays are being 
observed. Owing to a breakdown in machinery some of 
the chief departments at Barrow have been standing for 
a while, but it is expected that all will be going again by 
Monday next, including the Siemens department, rail and 
merchant mills, steel foundries and hoop departments. 
The general demand for steel is active. Heavy rails are at 
£26 to £27, light rails £28 10s. to £29 10s., billets £27, 
ship plates £25 10s., and boiler plates £31 per ton. 


Fuel. 


The demand for coal is brisk, with steam sorts 
at 43s. per ton delivered, and house coal runs from 42s. 6d. 
to 57s. 6d. per ton delivered. East Coast coke is quoted 
at 72s. 6d. per ton delivered, and is in good, steady 
demand. 








SHEFFIELD. 


\ 


(From our own Correspondent.) 


Sheffield Trade Report. 


THE period of the present holiday in Sheffield in 
the aggregate is greater than for many years, not so much 
because there is less work to be done, as to concentrate 
within narrow limits the disturbance to production by 
men and staff taking leave. The number of firms which 
have stopped for ten days, which means two weeks, is 
probably the largest on record. In some departments of 
steel making, however, the cessation of buying has affected 
adversely the position at the works, although the majority 
can continue at full speed for a long period on orders 
previously booked. So far as new business is concerned, a 
slump undoubtedly exists, as for two months past no 
orders of any consequence have been booked from either 
the foreign or home markets. But the reaction does not 
go very much deeper than that, nor is it caused by the 
requirements of the world having been filled up. At the 
end of the war there was a state of exhaustion as regards 
products of iron and steel throughout the world, and 
production since then has not kept pace with consumption, 
so that no progress has been made towards the building 
up of necessary stocks. People are abstaining from buying 
not because they do not want the goods, but owing to 
inflated prices and the possibility of these falling. The 
period of slump will, therefore, probably be determined 
by the length of time users of steel commodities can do 
without fresh supplies. Foreign competition does not 
count for much, as production in European countries is 
on an extremely limited scale, and with the exception of 
Belgium the rate of progress towards recovery is slow in 
the extreme. It is the opinion of experienced traders 
here that for some years to come the world will want 
everything that can be produced in Sheffield, even if her 
former rivals should be in a position to compete again. 


An Autumn Recovery. 


Taking into account the above-mentioned cir- 
cumstances, level-headed people are anticipating a revival 
of buying in the autumn. The expectations of reduced 
prices have syn? pend of materialising except in a few 
instances. So fafs steel is concerned the trend of costs 
of production continues to be in an upward direction. 
Workmen continue to press for still higher wages on 
account of the increasing cost of living, and the revision 
of railway rates will add appreciably to the price of 
materials of all kinds. Selling prices, therefore, can only 
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be eased by sacrificing profit, and manufacturers assert 
that there is insufficient margin to allow of any concession 
from that source With the cost of commodities at such a 
prohibitive level it follows that users will have to cut down 
their requirements to extreme limits At the same time, 
many things which Sheffield produces are indispensable 
to the carrying on of the crafts and industries of every 
land, even those where civilisation is still in a very primi- 
tive stage. 


Where Work is Falling Off. 


As intimated ahove, some instances can be found 
of work in hand having fallen off lately. This is particu- 
larly true of the fine and expensive steels for which Sheffield 
is chiefly famous, The ending of the war brought no boon 
to this important department, and as regards high-speed 
steel, the Government surp‘us stores contained ~several 
thousands of tons, which were bought at something like 
4s, 6d. per pound, and their distribution necessarily 
lessened purchases from the makers. With the object of 
preventing any undue disturbance of the markets the 
makers took back a good deal of the surplus steel which 
they had themselves supplied. Conditions in the crucible 
steel trade have steadily declined since Easter, and at 
the present time the makers are working almost entirely 
on old contracts, which do not employ the furnaces more 
than three full days a week on the average. Matters would 
be still worse Lut for the preference of American 
engineers for Sheffield high-speed steel resulting in the 
placing of substantial orders at regular intervals in this 
city. The department is also suffering from reduced 
activity in some of the engineering branches, and especially 
of the quietude of numerous motor car works. Activity 
has also diminished in the heavy steel branches. The 
departments producing railway springs, axles and tires 
are fairly well employed, but not many considerable 
contracts are being placed for rolling stock in this country, 
railway companies being discouraged from undertaking 
extensive new construction by the inflated prices. Rail- 
way steel and wagons cost about four times as much as 
before the war. The South American railways have been 
in the past England’s best overseas customers. Owing to 
the prices these companies have been buying only from 
hand to mouth, and it is quite possible that if transport 
and labour become more settled in the United States 
better terms will be offered by the latter country, and 
Sheffield would then lose valuable trade. The railways of 
the world in general, however, are working with inadequate 
rolling stock. 


The State of Employment. 


Some sensational stories as to the paying off 
of large blocks of men at the local armament works prove 
to be exaggerated, although it is true that employment 
in the city, which has been good for a long time, is gradually 
falling off. There are now a good many engineers and 
labourers out of work. Manufacturers report the can- 
cellation of a lot of overseas business because of their 
inability to give fixed quotations. As an example of this 
handicap, a Sheffield manufacturer stated that in January 
he booked a contract from Belgium running into hundreds 
of thousands of pounds. In the following March the firm 
intimated that they could not continue execution on the 
January quotation, but would be compelled to increase 
the charges to cover two wage advances, each of 3s. per 
week. Immediately the FPelgian firm replied that they 
regretted that this condition made it impossible for them 
to complete the contract, and they would have to send it 
to America. ‘The contract was eventually cancelled. 
Employers describe as the last straw a demand last week 
from the steelworkers of a further wage increase of 35 per 
cent., and predict that if it be forced it will cause many 
works to shut down. They contend that unless the whole 
system of production is changed the steel industry cannot 
bear any further wages strain. It is certain that the 
organisation of the employers will resist the demand, and 
they doubt whether at a time of declining trade the trade 
unions will seriously attempt to force it. 


Ferro-Alloys. 


The position of the industry which is concerned 
with the production of steel-making alloys has lapsed 
lately into a very unsatisfactory condition owing to a 
number of causes. The establishment of works in this 
country for making the tungsten used in high-speed steel, 
which had previously been obtained from German sources, 
is & familiar story The British product is being turned 
out equal to and probably better than the German article, 
and its recognition as a “key” industry met with no 
opposition. It is to be feared, however, that the public- 
spirited people who came forward to finance the new enter- 
prise are not finding it a profitable investment. The pro- 
ductive capacity of the tungsten works is in excess of the 
requirements of the steel trade, and the factories are 
not making money. One of them is being wound up, 
another firm has discontinued the manufacture of tungsten 
altogether, and a good deal of money has been lost in the 
industry. The situation has been relieved somewhat by 
American purchases. 


High Speed Steel in U.S.A. 


Best brands of high-speed steel are being quoted 
by American makers at one dollar twenty-five cents per 
pound, a figure which indicates that prices have been 
reduced during the present year. As the Sheffield quota- 
tion for similar material is 4s. 3d. per pound here, there 
is no price advantoge to be gained by importing it into 
America, as it is subject to freight charges and 15 per cent. 
ad valorem Customs duty. ‘The exchange, of course, 
favours the American buyer. The continued importation 
of Sheffield tool steel to America must therefore be 
regarded as a tribute to its superior quality. A number 
of firms are being compelled to make their high-speed steel 
without ferro-vanadium, as none of this alloy has been 
obtained from the American monopoly this year, with the 
exception of parcels under old contracts. Some firms 
having large stocks have unloaded portions of them at 
from 65s. to 70s. per pound, whereas it cost them only 
14s. per pound. Several substitutes for vanadium as an 
ingredient for high-speed steel are being tried with 





varying success. No further imports of the alloy are 
expected this year. Supplies of ferro-silicon have been 
increasing steadily lately, and no scarcity exists now, 
while prices are easier. The large production of stainless 
steel maintains a considerable demand for ferro-chrome, 


Uses for Stainless Stcel. 


Mr. Graco, the United States Consul at Sheffield, 
in a report to his Government, expresses the opinion that 
the use of stainless steel will become absolutely necessary 
in many articles and machinery exported from the United 
States. While he was stationed at Aden captains of ships, 
users of automobiles, and others complained that iron and 
steel parts rusted very quickly. The climate seemed to 
“eat ’’ into those metals, the life of an automobile being 
considerably shortened by corrosion of its metal parts. 
The automobile manufacturer who first produced and 
placed on the Eastern and tropical markets an auto- 
mobile the metals parts of which were stainless ought 
easily to capture the trade there. This was also true of 
cutlery and cooking utensils. There was no question that 
the golf enthusiast would prefer stainless club ends to 
those which require to be cleaned. Even clocks and 
watches having parts of stainless steel would be in 
great demand in the East and in tropical countries 
generally, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Recovering Foreign Markets. 


A most gratifying position is revealed by an 
examination of the export returns relating to the manu- 
factured iron and steel trade in the Cleveland district. 
There is every evidence that our steel manufacturers are 
gradually recovering their overseas trade, which had 
perforce to be sacrificed owing to the exigencies of the war, 
and the July export figures are in this respect wholly 
satisfactory. The total of 46,279 tons of manufactured 
iron and steel shipped from the Cleveland district during 
the past month is the biggest monthly aggregate since 
October, 1915, when 47,560 tons were shipped, but if the 
coastwise shipments—-which represent a purely home 
trade—be deducted, the figures are even more encourag- 
ing, for during the past month 41,623 tons of manufactured 
iron and steel went abroad, and in October, 1915, the 
foreign exports were only 39,926 tons. No less gratifying 
than the volume of our overseas trade is the manner in 
which it is distributed. Although India and Ceylon 
continue to be our chief markets, all the world is buying 
British steel. Thirty-seven countries overseas figure in 
the July list, and a shipment of 2234 tons to the Argentine 
marks the reopening of a trade connection long lost to us. 
The pig iron exports last month totalled 25,312 tons, 
compared with 23,369 tons in June. These shipments, 
however, were made in discharge of old contracts, which 
must be fulfilled, and not until this has been accomplished 
will the full effect of the embargo now in operation become 
apparent. The aggregate shipments of all classes of iron 
and steel from the Cleveland district during July totalled 
89,909 tons, the highest monthly total since July, 1917, 
when 92,243 tons were shipped. 


Cleveland Iron Trade. 


A strong inquiry for foundry iron for home con- 
sumption, inadequate supplies and a steadily diminishing 
volume of exports are the chief characteristics of the 
Cleveland iron trade at present. Market conditions show 
practically no change, for although prospects of an increase 
in the output are now improving, nothing has yet occurred 
in this direction substantially to diminish the existing 
stringency. Thus, any expansion and development of 
business still remains an aspiration. It should be specially 
noted, however, that the output of Cleveland pig is 
being more and more encroached upon by the demands 
of the steel works themselves for the manufacture of 
finished material. This was a noticeable and very healthy 
development in the years preceding the war, but whereas 
during and since the war there has been an immense 
inerease in the steel-making capacity of this district, the 
expansion of pig iron manufacture has by no means kept 
pace with it. The general inadequacy of the output 
seems likely to remain the dominant feature of the position 
for a long time to come. The home demand for Cleveland 
iron is very heavy, and while consumers are more recon- 
ciled than they were to the use of forge qualities to mix 
with the standard kinds, the call for foundry is quite un- 
abated. Large quantities of American iron at a price 
greater than that of Cleveland are reported to be arriving 
in Scotland, and some consumers are placing this iron in 
stock as a reserve, in order to keep their foundries going, 
should the supplies of Cleveland show a further falling off. 
The allocations of Cleveland iron to Scotland for the 
current month are larger than those for July, in addition 
to considerable parcels of forge iron, which are not subject 
to allocation, but, even so, the aggregate melting require- 
ments of the Scottish foundries will be barely half met. In 
the circumstances, it is not surprising that the Cleveland 
makers do not yet see their way to remove the embargo 
upon export trade. There has apparently been no similar 
embargo in Scotland, and the point arises as to whether 
the disadvantage ought to be borne by one district. For 
a long period now Cleveland exporters have had to ‘turn 
down all export inquiry, and this at a time of keen demand 
and very high prices is a misfortune, both from the local 
and the national point of view. It is obvious, however, 
that only a substantial expansion of the output will 
provide a really effective remedy. Home prices are 
unchanged at 230s. for No. 1 and 217s. 6d. for No. 3 
G.M.B., No. 4 foundry and No. 4 forge. The contingency 
of an advance in prices owing to the forthcoming increase 
in railway rates on raw material is covered by an advance 
clause in all contracts. 


Hematite Pig Iron. 


The position of the East Coast hematite pig iron 
trade is extremely strong, but unchanged. The home 


demand is very keen, but makers are so fully booked that 
iron for any early delivery is all but unprocurable. Mixed 
numbers for home consumption are unaltered at 260s., 
with 2s. 6d. per ton more for No. | quality. The maximum 
premium of 5s. per ton on home prices for export to the 
European Allies is still adhered to, but there is a free 
market for neutrals. At the moment, export business is 
quiet, but small lots to neutrals are being sold at 300s. 
per ton f.o.b. 


Iron-making Materials. 


Conditions in foreign ore trade continue quiet 
and uneventful, and there is hardly any business of any 
magnitude under discussion. Consumers are pretty well 
stocked, and in view of the falling freights are holding 
off the market. Best Bilbao Rubio ore of 50 per cent. 
quality is now quoted at round about 52s. per ton c.i.f. 
ex ship Tees. There is now a fair supply of coke, and the 
demand is good. Good medium furnace kinds are quoted 
at 62s. 9d. at the ovens. 


Manufactured Iron and Steel. 


The position in the manufactured iron and steel 
trade is exceedingly strong. All the works are actively 
employed, and new specifications are coming forward in a 
steady volume. Prices are firm but unchanged. 


Wages 215 Per Cent. Above Standard. 


The report of the accountants to the Board of 
Conciliation and Arbitration for the Manufactured Iron 
and Steel Trade of the North of England for the two 
months ending June 30th, shows an average net selling 
price of £28 8s., as compared with £25 8s. for the previous 
two months. The sliding scale arrangement gives an 
advance of 30 per cent. on puddling and other forge and 
mill wages, which are now 215 per cent. above the standard. 
The sales for the two months totalled 7722 tons, as 
against 7952 tons. During the past six months advances 
in wages totalling 60 per cent. have been conceded under 
the sliding scale. The average net selling price has 
advanced during the same period from £23 lls. 3d. to 
£28 8s. 


The Coal Trade. 


There are no new developments or material 
alterations in the position of the Northern coal trade. The 
August allocations are now being dealt with by the 
collieries, and in view of the microscopic quantities allo- 
cated for shipment as compared with the gigantic quantities 
called for by shippers to Europe, the position of colliery 
fitters is by no means to be envied. The general position 
is not in any sense improved, for, as a matter of fact, 
there is next to no free coal on sale. Most of the output 
is earmarked for the home market, and from what is left 
the demands by merchants on account of contracts are 
so large that new business is often relegated to a secondary 
place. There is no change in the quotations for shipment 
overseas, but in the absence of supplies they remain 
nominal so far as the collieries are concerned, though for 
any chance lots full values are easily attainable. The home 
trade is very heavy, dispatches by rail inland are being 
moved away with greater regularity, but the empty 
wagon trouble occasions anxiety and dislocation in a 
number of instances. The coke position remains very 
strong, with an eager eclamour for supplies which are not 
fortheoming, causing prices to move upwards without 
intermission. ‘The following are the principal market 
quotations :—Northumberlands: Best Blyth steams, 
150s. to 160s.; second Blyth steams, 140s. to 150s.; un- 
sereened, 130s. to 140s.; best smalls, 125s. to 130s.; 
second steam smalls, 120s. Durhams: Best gas, 125s. 
to 130s.; second gas, 120s. to 125s.; Wear special gas, 
130s. to 140s.; coking, 125s. to 130s.; bunkers, 75s. to 80s.; 
foundry and gas coke, 230s. to 240s. 








SCOTLAND. 
(From our own Correspondent.) 


Extended Holidays. 


InsTEAD of the customary ten days’ stoppage, 
the holiday season, in the West of Scotland at least, has 
extended to sixteen and seventeen days on this occasion. 
In some instances the lengthening of the holiday was by 
arrangement, while in other cases, though works were re- 
opened, the attendance of men was very meagre. Money 
has apparently been plentiful, and doubtless many indulged 
in a second week in the hope of being favoured with some- 
thing like summer weather. Whatever the reason, the 
fact remains that the industrial community generally has 
enjoyed a much larger vacation than usual. It is hoped 
that the result will be an improvement in cutputs. 


Easier Markets. 


While quotations have not been made, it is 
said that there is little doubt that the trend of prices is 
in a downward direction. There is no hint at a slump, 
but nevertheless fairly substantial decreases are rumoured. 
Producers are reported more amenable to reason with 
regard to new business. All this probably with an eye on 
the future. War work is a thing of the past, and the old- 
time competition, but on more severe lines, must be faced. 
In the various trades work is at present fairly plentiful, 
but the time is nearer when canvassing for orders will 
again be the rule of the day. While makers will probably 
have to reduce quotations to capture home orders, they 
will likely have to do so to a greater degree to re-establish 
themselves in overseas markets when in competition with 
continental and American producers. If the average 
worker could only realise that his output means the life 
or death of his industry, there would be little cause for 
anxiety, and the adjustment of prices to meet the needs 
of the case would be simplified. Lower prices with present 
outputs must mean loss somewhere, unless, as has been 
eontended by the workers all along, in almost every 
instance the prices realised have been much higher than 





was necessary to give a reasonable margin of profit. Raw 
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materials are not yet cheaper, wages are higher than 
ever, and therefore unless the output was to show a decided 
increase it is difficult to see how prices can recede to thé 
slightest degree at present. 


Shipbuilding. 


The output on the Clyde during the month of 
July was very satisfactory, more especially when it is 
remembered that many of the yards have been closed down 
for a fortnight and that there was a continued shortage of 
materials. The Clyde output of twenty-two vessels of 
65,316 tons aggregate is the second highest for the year 
to date, being only exceeded in April, when 85,000 tons 
were launched. For the seven months to date 115 vessels 
of 352,262 tons have been launched, compared with 155 
vessels of 295,398 tons in the same period of 1919. Chief 
amongst the launches were the Montcalm, geared turbines, 
16,200 tons, for the Canadian Pacific Ocean Services ; 
No. 504, twin-screw motor ship, 9500 tons, for the Glen 
Line; and the Mashobra, T.S.S., 8500 tons, for the 
British India Steam Navigation Company. Three other 
steamers over 6000 tons were included. Among the smaller 
craft an item of interest was perhaps the Cutty Sark, a 
geared turbine yacht of 884 tons, built by Yarrows for 
Major Keswick, Dumfries. July was also a busy 
month on the Firth of Forth, the returns being the highest 
for the year. The chief launch was the Montauban, S.S., 
4750 tons and 1600 indicated horse-power, for French 
owners. 


Pig Iron. 

Despite the fact that the smelters continued at 
work during the holidays, the supply of pig iron is still 
considerably below the demand, and with works once again 
in full swing the shortage will be as pronounced as ever. 
It is said that No. 1 foundry iron is particularly scarce, 
while No. 3 is none too plentiful. Hematite also is in 
restricted supply. 


Finished Iron and Steel. 


Works generally are just getting into action again 
after the holidays, and so far as can be ascertained at 
present matters are pretty much as they were prior to the 
stoppage. In most trades home orders predominate, and 
the necessity to look for business has not yet been expe- 
rienced by many. The scarcity of materials and the low 
rate of output tends to make more remote the day when 
business will have to be “‘ looked for,”” and many producers 
have still sufficient orders on their books to last for months. 
There appears, however, to be an absence of new business 
in certain lines, and it is said that the continuance of high 
prices and protracted deliveries is causing more and more 
business to pass this country for continental and American 
works. That may be true to a certain extent, but it is also 
apparent that consumers everywhere are hanging off to 
the last possible moment in the hope of cheaper prices, 
and merchants are cutting down their orders to the very 
lowest, being afraid of a sudden slump in quotations. 
However, the time has not yet arrived when this lack of 
new business will be felt to any great extent, though the 
trend of affairs is foreshadowed in one or two isolated cases. 


Coal. 


The influence of the holidays was again apparent 
in the Scotch coal trade during the past week, business in 
all departments being lighter than usual. Many industrial 
users were still on holiday, which was fortunate considering 
the reduced output. The effort to resume shipments of 
duff material has met with a certain measure of success. 
In a number of cases brigs have been examined and ship- 
ments authorised. It is said, however, that buyers are 
not too eager, being somewhat dubious as to quality, 
some very inferior material having been shipped within 
recent months. Shipments were almost entirely coastwise 
and amounted to 77,438 tons, against 74,345 in the pre- 
ceding week and 90,089 tons in the same week last year. 
Out of the total for the week only some 4250 tons went 
overseas. Owing to the lack of business export prices are 
fairly nominal. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Patched up Settlements. 


THis has been a holiday week practically 
throughout South Wales, and labour troubles have in 
one or two instances received a temporary patching-up, 
thus affording the community some slight respite from 
the interminable disputes to which this part of the country 
is so much accustomed. Apart from the miners’ demands 
and the-course which the leaders propose adopting, which 
will take place towards the middle of the month, the 
most important question which has to be dealt with 
is the unemployment caused at the docks by the restriction 
placed by the Government on coal exports because the 
miners do not produce sufficient coal. On account of 
this falling off in work the local railway and dock com- 
panies gave notice to a number of coal-tippers, which 
immediately caused the local branches of the National 
Union of Railwaymen to rise in arms. The members of 
the Cardiff City Council took up the question of unem- 
ployment on account of the seriousness of its extent, and 
a deputation waited on the Coal Controller to see what 
could be done, but from all accounts the Coal Controller 
made it clear that the Government is not prepared to 
change its policy in regard to coal exports. The deputa- 
tion duly presented its report of the interview to the 
City Council, and the sum total of the Council’s efforts 
so far is a resolution urging the Government to hold an 
inquiry into the cause of the decreased production of coal 
and to take whatever steps may be necessary to improve 
it. It seems rather strange that the Government should 
be asked to hold an inquiry into the cause of decreased 
production, when it is so well known that on the average 
the miners have not worked five days a week—and only 
seven hours a day—since their wages have been advanced, 





Notices Postponed. 

The notices which were served upon a number 
of coal-tippers were to mature on Saturday, but were 
postponed for a week to permit of further negotiations. A 
deputation representing the National Union of Railway- 
men and the Transport Workers’ Federation had a busy 
day last week interviewing first the Coal Controller, then 
the Ministry of Transport, and subsequently representa- 
tives of the South Wales dock owners, as the result of 
which the notices referred to were postponed, but the Coal 
Controller, when he met the men’s deputation, told them 
that if the men out of work numbered thousands instead 
of tens there could be no alteration so far as coal exports 
were concerned. Coal could not be taken from industry, 
as that would entail increased unemployment, and a very 
considerable increase too, in the large industrial centres, 
and that would be more serious than anything happening 
now. South Wales railwaymen’s delegates met at Cardiff 
on Sunday to consider the position, when their resolution 
was adopted at a subsequent mass meeting of the men. 
This resolution protested in the first place against the 
action of the Government in accumulating large stocks 
of coal above the immediate requirements of industry 
in order, in their opinion, to use these stocks in the future 
as a weapon against the workers, and secondly, against the 
decision of the railway companies to dismiss large numbers 
of their members in consequence of that action. In the 
event of the notices to their members that their services 
will not be required after August 7th becoming operative, 
it was decided that the matter be immediately dealt with 
by the sub-councils on August 7th, and that a special 
conference of the full district councils should be held on 
August 15th, with a view to withdrawing their labour 
immediately. The protest of the railwaymen against the 
Government accumulating stocks of coal for the benefit of 
home industries, which action is interpreted as for the 
purpose of using them in future as a weapon against the 
workers, is in marked contrast to the clamour of labour 
leaders during the past winter or two that sufficient coals 
were not reserved for home consumption, and that exports 
should be stopped. The fact is that circumstances alter 
eases. The restriction of exports is adversely affecting 
the interests and employment of some of their members, 
and railwaymen as a body are loath or afraid to place the 
responsibility on another section of labour, viz., the 
miners. They prefer now to attribute to the Government 
militant motives, so far as the workers are concerned, in 
their action in safeguarding the coal supplies required 
by industry and the community in general, 


The Will to Work. 


Mr. J. C. Meggitt, who is well known in South 
Wales commercial circles, has raised the question whether 
there is no way of bringing home to our workers the fact 
that much of the present unemployment is caused by their 
own action. Mr. Meggitt has just returned from a visit to 
several commercial centres in Belgium and France, and 
he has been struck with the difference between the attitude 
of the workers in those countries and the attitude of the 
men in South Wales. The contrast is apparently very 
pronounced. The activity of the workers abroad is won- 
derful. Almost invariably he was informed that the men 
are working splendidly, and are determined to make up 
as far as they can for the terrible ravages and waste and 
destruction of the past five years. Particularly at Antwerp 
was this the case. The immense docks there, larger than 
any on the Continent, are crowded with shipping and 
giving full employment at very high rates of wages to 
many thousands of men. Antwerp has already more than 
recovered its pre-war volume of imports, and exports are 
also rapidly increasing. Six dry docks and the large ship- 
repairing firms at Antwerp have as much work as they can 
handle. The men are working with “ a will to work,”’ and 
he was informed that there is no difficulty as regards 
overtime at the usual overtime rates of wages. The men 
are glad to have overtime. The result is that vessels are 
discharged as quickly now with an eight-hour day as in 
@ pre-war day of ten hours. Repairs are executed with 
promptitude, and thus the port is gaining further traffic. 
Antwerp is quickly gaining supremacy at the expense of 
Cardiff and other British interests. Mr. Meggitt suggests 
it would be a good thing if some of the rank and file of our 
workers would go and see for themselves what is being 
done at Antwerp and other places. He has knowledge of 
cases in Cardiff where men have deliberately refused to 
work overtime, even for a very short time, so that neces- 
sary work for the dispatch of vessels might be completed, 
thereby saving twenty-four hours or more. Is there any 
wonder, he asks, that owners of vessels send their boats, 
their repairs,and other business elsewhere ? 


Municipal Workers’ Strikes. 

The hold up of a large section of industrial 
Newport terminated on Friday after a three days’ stoppage. 
The men at the Corporation electric power station decided 
on @ ballot to resume work conditionally on the demands 
of the permanent way men, with whom they sympa- 
thetically struck work, being dealt with within a fort- 
night. Neath has also been suffering since Thursday of 
last week as the result of the gasworkers coming out on 
strike against a recent national award. 


Ebbw Vale Men's Claim. 


Application has been made by the skilled trades- 
men at the Ebbw Vale works for an increase of 32s. per 
week, making their rate £6 10s. Two conferences have 
been held, and the employers have made an offer of 7s. 
over the present rate, but this has been declined. The 
subject has been brought before the Ebbw Vale Joint 
Industrial Council, but no settlement has been arrived 
at so far. 


Current Business. 


rations on the coal market have practically 
been at a standstill since Thursday of last week. The 
Exchange was closed for the first two days of this week, 
and on Wednesday was only open for half a day. Nothing 
could be done in the way of business because, as there 
was to be no work either in the coalfield or on the docks 


until Thursday, no colliery salesmen would entertain an 
fresh inquiries for coals for early shipment. As a matter 
of fact, the output of coal all this week will be seriously 
curtailed. Many miners have gone on holiday, their 
destinations being in many instances far away, and 
colliery salesmen, who already have pretty full ordey 
books, recognise the futility of accepting more orders than 
they can possibly discharge. Furthermore, the authorities 
are not likely to release much coal for export until they 
see that supplies are back pretty well to normal level. {j 
will be next week before business settles down. Valucs 
are purely nominal, and are where they left off prior to 
the vacation, viz., 115s. to 117s. 6d. for superior large, 
105s. to 107s. 6d, for through, and 92s. 6d. to 95s. for 
smalls. Patent fuel works are on holiday all this week 
at Cardiff, but at Swansea the men were due to resume 
on Thursday morning. Patent fuel is quoted at 135s. to 
145s. for September/October delivery. Coke is round 
about 2003., and pitwood 60s. to 65s. 


Newport. 
Business is at a standstill owing to the holidays, 
and also to the fact that salesmen have no free coal to 
offer. 


Swansea. 


The anthracite coal market is firm. Supplies are 
scarcer owing to the holiday effect upon output. The 
tone of the market keeps firm. 








Latest News from the Provinces. 





WALES AND ADJOINING COUNTIES. 
Swansea Metal Exchange. 


VERY quiet conditions prevail in the tin-plate 
trade and business is practically at a standstill, as the 
workmen are now taking their annual holiday, and the 
works will not re-start until the 9th inst. Prices are on 
the basis of 61s. per standard box of 20 x 14, other quota- 
tions being :—Block tin, cash £273, three months £278 ; 
copper, cash £92 10s., three months £94 15s.; Spanish 
lead, cash £37 15s., three months £38; spelter, cash 
£41 10s., three months £43. 


Idle Spelter Works. 


The third Swansea spelter works to close down 
temporarily as the result of the depressed conditions of the 
industry is that of Messrs. Dillwyn and Co., of Llansamlet. 
Altogether there are now about 1000 men in the spelter 
trade who are idle. 





CATALOGUES. 


A. B. Carntianp, 3, Creechurch-lane, Leadenhall-street, E.C. 3. 
—Pamphlet — @ patented baffle bridge for steam 
boilers which has pecifically designed with a view to 
facilitating the use of coke breeze and other low-grade fuels for 
steam raising. Much labour, it is claimed, is saved in cleaning 
fires when this bridge is used. The bridge is made by Messrs. 
Gallagher and Crompton, Romiley, near Stockport. We have 
also received from Mr. Cartland a leafiet dealing with a boiler 
efficiency calculator which is made by Messrs. Gallagher and 
Crompton. 

Sunzer Broruers, 31, Bedford-square, W.C. 1.—(a) Illus- 
trated catalogue of marine Diesel engines showing views of 
installations on board ship. Many pictures of engines under 
construction in the works are also given. (b) A pamphlet dealing 
with ‘‘ Engine Types for Motor Ships, Two-cycle v. Four-cycle.” 
Many illustrations and diagrams are given in the text. (c) 
“** Notes on eae eg This is a small pamphlet which deals 
thoroughly with the proble tered in making exhaustive 
tests on fans. (d) Two pamphlets entitled ‘‘ Technical Review 
Sulzer.” One pamphlet deals with the Sulzer two-cycle Diese! 
engine and the propulsion of cargo boats. Comparisons are made 
with four-cycle engines, steam engines, and steam turbines. The 
second pamphlet contains a description of the power station 
constructed at Viverone, in Italy, for the Societa Anonima 
Elettricita Alta Italia, of Turin. The pumping set is one of 
Messrs. Sulzer’s 4500 horse-power centrifugal pumps with motor 
generator and turbine. 











Dominions Touring Exursition.—A pamphlet is being 
issued by the ent of Overseas Trade to advertise the 
touring exhibition which it is. proposed to send abroad next 
year. The iti 'y will include all the principal towns of South 
Africa, New Zealand, Australia and Canada, at each of which 
a stay of some weeks will be made. Arrangements have been 
made for the use of imposing permanent buildings in most of 
the towns to my er and the agpacern ret ote myer ae 
offering all ible facilities. It is sugges in the pamphlet 
ak, daakae dabee things, the Dominions uire high-grade 
British agricultural machinery and farm requisites, industrial 
and mining machinery, electrical machinery, motor cars, and 

ientific instr ts. It is expected that the cost of the tour 
will amount to about £210 per exhibitor. It is pro to 
send a travelling cinematograph apparatus with the exhibition. 
The address of the Secretary is 35, Old Queen-street, West - 
minster, 

Om-sBurNING Stramsuip.—The Pacific Steam Navigation 
Company’s liner Orita has resumed service after being completely 
reconditioned by Cammell Laird and Co., Limited, Birkenhead. 
In addition to restoring her very elegant accommodation for 
passengers and carrying out extensive repairs and alterations. 
the firm has fitted the vessel with oil fuel apparatus. The system 
used is the Smith Dock Company’s well-known pressure “ jet 
system, and the whole of the work of converting the three 
double-ended and three single-ended boilers for oil burning under 
natural draught has been carried out at Birkenhead by Cammell 
Laird and Co. An extensive system of steam heating has 
heen fitted in the fuel storage tanks. Pneumercator gauges for 
registering the amount of oil in the storage tanks have been pro- 
vided and the installation otherwise embodies all the latest 
improvements. The provisions for fire extinction throughout 
the machinery spaces are elaborate and comply with the latest 
requirements of the Board of Trade. On completion of her re- 
conditioning the Orita carried out a very satisfactory trial] trip 
in Liverpool Bay, the oil-burning installation giving complete 
satisfaction. It may be added that Cammell Laird and Co. now 











have in hand over a dozen vessels for conversion to oil burning. 
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French and Belgian Engineering 
Notes. 


Reconstruction. 


In the devastated northern departments of France 
little has been done in the way of permanent recon- 
struction work, apart from the roads and bridges and 
railways, Which are all now practically in good order ; 
put in the metallurgical and constructive engineering 
industries satisfactory prugress is being made in the 
re-equipment of dismantled works and factories. Those 
firms which have installed new plants have had to rely 
upon their own initiative, for the funds distributed on 
account of the war indemnity are very small, and without 
private aid the situation would be very unsatisfactory. The 
big firms have enough capital at their disposal to purchase 
what they require, with the result that the large factories 
are rapidly getting back to their pre-war productive 
capacity, although it will be some time yet before they 
are in full working order. In the case of the innumerable 
smaller concerns the situation is much more difficult. 
Their only hope lies in the aid promised by the group of 
Chambers of Commerce in the Lille district, which proposes 
to raise &@ loan which is to be guaranteed by the Govern- 
ment, and will presumably be repaid out of the war 
indemnity. A great deal of machinery has already been 
bought for the devastated regions, but it represents only 
a small part of what is required, and for a long time to 
come there will be an active demand for machinery of all 
kinds. In view of these requirements an ex’ -ibition has 
been organised at Lille, and although it has been opened 
some time it is not yet complete. It is rather disappointing 
that the British industry should not be more thoroughly 
represented. In machine tools the Americans predominate, 
and a number of Swiss firms are exhibiting metal and 
wood-working machinery, while the French are showing 
a more varied class of machines than they turned out 
before the war. Dospite the comparatively small partici- 
pation of the British in the Lille exhibition, it is satis- 
factory to find that they are doing quite a large share of 
business in the devastated regions. 


Trade Recovery. 


The most active incentive to the reconstruction of 
the engineering shops is the considerable amount of trade 
being done in the Lille district. All who are capable of 
taking work are fully employed, and the only complaint 
is the difficulty of procuring raw material, especially 
crude metal, with the result that the foundries are much 
behindhand with deliveries. Nevertheless, the starting of 
new blast-furnaces in Lorraine and other districts leads to 
the hope that supplies will be more abundant in the early 
future. Prices of all kinds of raw material are, however, 
very high, and in view of the increasing demand, as works 
are put in running order, there is not likely to be a fall in 
prices for a long while to come. 


Situation in Belgium. 


It had been hoped that the industrial reconstitu- 
tion in France would be greatly facilitated by the supplies 
of raw material from Belgium, but an investigation into 
the state of things existing in that country shows that 
Belgian producers are barely able even to supply home 
needs. The production of pig iron is only about 40 per 
cent. of what it was before the war, and the demand has 
about doubled. There is scarcely an engineering works 
which is as yet fully equipped. The majority of the 
shops have not more than half of their plants. In some 
cases the machines returned from Germany are in fairly 
good condition, but in others they cannot be utilised at 
all, one firm even declaring that every one of the machines 
was broken or deteriorated and had to be scrapped. The 
result of this state of things is that the production of the 
engineering shops is limited, and the situation could 
scarcely be regarded as satisfactory if it were not for the 
manifest determination of the Belgians to leave nothing 
undone to recover their old prosperity and secure an 
industrial victory over the Germans, who believed that 
they had completely suppressed Belgian competition. 
The general feeling is one of entire confidence in the future. 
The work of reconstruction is entailing a heavy burden 
upen the country, but there is no doubt that in a com- 
paratively short time the works and fac tories will be fully 
equipped and Belgium will be developing her resources to 
the utmost. Pending the reconstruction she offers an 
excellent market for plant and machinery, which is taken 
full advantage of by foreign firms, whose representatives 
are particularly active at the present moment. 


Fuel Economies. 


Following upon a vote of the Paris Municipal 
Council in favour of instituting a prize of 100,000f., to be 
distributed amongst inventors of processes or bf “erm 
for economising coal, the Prefect of the Seine has an- 
nounced that a competition is now open in which everyone 
can take part. The apparatus or processes are divided 
into two classes; that is to say, those that can be em- 
ployed at the beginning of the coming winter, and those 
necessitating a much longer preparation which will, there - 
fore, only be practically available at a later date. In the 
former category all the apparatus that seems to possess 
some merit will be shown at an exhibition to be held in 
October, while the processes and appliances in the latter 
class will be publicly displayed in April or May of next 
year. The object of the Municipal Council in opening this 
competition is to discover some methods of fuel economy 
that can be applied to the municipal gas, electrical and 
other services, and at the same time provide apparatus to 
enable domestic consumers to burn coal, wood and. other 
fuels under better conditions. This competition is inde- 
pendent of the efforts of the Société des Ingénieurs Civils 
to improve the methods of coal combustion so as to permit 
of steam users and others effecting economies and avoiding 
the present inevitable waste of heat units in steam boilers 
and heating furnaces. Meanwhile, the question of coal 
supplies has lost much of its acute gravity as the result of 
the undertaking of the German Government to supply 


2,000,000 tons of coal a month, but the additional financial 
burden imposed upon the country by this undertaking is 
causing considerable irritation, especially in view of the 
belief which is being fostered that it is being put on in 
the interests of British coal owners. The idea is unfor- 
tunately gaining ground that the putting up of German 
coal prices to the level of imported British coal is an 
organised attempt to exploit the industrial needs of the 
country. 








British Patent Specifications. 


When an 4 tion is ted from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
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STEAM GENERATORS. 
145,981. July 2nd, 1919. Steam Wacon Borers, J. Baron, 
Baron and Moss, Grimshaw Park, Blackburn. 
Tuts boiler has been so devised that no fire-box stays are 
necessary, and it is thus a comparatively simple matter to 
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Detail ofJoint 
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remove the fire-box if required. The joint between the inner ana 
outer fire-boxes is made as shown in the detail, while the fire- 
door is in the crown of the box.—July 8th, 1920. 


INTERNAL COMBUSTION ENGINES. 


145,980. June 30th, 1919.—An Exuavust Exrracror, A. J. E. 
Geairns, Albert-terrace, Pease’s West, Crook, Durham. 

The idea of the inventor is that the exhaust gases issuing from 

the port A will induce a draught of air through the annular open- 
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ings BB and that the inertia of this air will maintain the 
draught while the exhaust valve is closed, with the result that 
a partial vacuum will be produced in the exhaust port.—July 
8th, 1920. 


DYNAMOS AND MOTORS. 


145,375. January 3ist, 1920.—Wiypincs For Dynamo- 
ELECTRIC Macutnes, Siemens Brothers Dynamo Works, 
Limited, Palace-place Mansions, Kensington Court, London, 
W. 8, and J. Ww. Howard, 3, Rose-cottages, Doxey-road, 
Stafford. 

The conductors forming windings which carry alternating 
currents are often subdivided if the section of the required con- 
ductor is large, in order to reduce eddy currents set up in the 
conductor itself. The P t ductors forming the com- 
posite bars are connected in parallel and separately insulated. 
It is highly desirable that any arrangement involving the trans- 
position of conductors should ensure thatthe section of the 
composite conductor remains unvarying along its length—that 
is to say, no bulges should occur at the place of transposition, 
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otherwise damage to the insulation may occur in bringing the con- 
ductor into its position in the slot. The method adopted in the 





present invention is illustrated by the following example :-— 
A complete bar having nine insulated component conductors 


is arranged in two sets of five conductors and four conductors, 
and a packing piece is provided to occupy the tenth space in 
the rectangular cross section. The component conductor 
immediately above the packing piece starting at one end of the 
core traverses one-tenth the length of the core, and by a suitably 
sharp bend is brought down into the position previously occupied 
by the packing piece. After traversing another tenth of the core 
length, it steps sideways into the adjacent layer. It will be seen 
that there is always a space adjacent to each position where 
the bends take place, and the assembled bent portions can be 
so arranged as not to give rise to bulging.— July 2nd, 1920. 


TURBINE MACHINERY. 


146,065. March llth, 1920.—GoverNor GEAR FOR STEAM 
Tursres, A. Woodtli, 1, Brentwood-avenue, Urmston, 
Manchester. 

This is an arrangement of run-away control for turbines in 
which both the control and stop valves are closed in the event of 
the machine running away. The stop valve A is provided in the 
usual manner with a trip hanism consisting of two members 
B and C, of which B is angularly displacable but vertically 
stationary, whilst C is vertically movable but cogeety station- 
ary. C can slide into B when slots shown in the plan are brought 
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into register with projections on C. A small piston and cylinder E 
is provided to oscillate B. The spindles of the control valves D D 
are provided with pistons working in cylinders and acted on by 
springs, which tend to close the valves. Oil under pressure is 
supplied to the piston E and the pistons of the valves D D by a 
connection F and the piston valve G, which is operated by a run- 
away governor on the turbine shaft. When the valve G is 
released by the governor, oil is supplied to E to move B and thus 
permit a spring to close the valve, while the oil under the pistons 
D D is exhausted and these valves also close under the influence 
of their springs.—July 8th, 1920. 


SWITCHGEAR. 


145,134. March 22nd, 1919.—ConTacror Swircnes, W. 
Brooke, 128, Egerton-road, Whalley Range, Manchester, 
and E. McKinnon Kerr, Hillesley, Hale-road, Hale, Chester. 

The mounting of contactor switches in compact groups usually 

resents considerable difficulties. In order to take away the 
movable element—to replace a coil or for other reason—a 
sufficient lateral or free space must exist for the spindle on which 
the movable element is pivoted to be moved endwise to clear 
this element of the contactor. The result is that the contactors 
can only be pitched or spaced apart a distance exceeding the 
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over-all width of t he contactor or its movable element. In the 
present invention the contactors can be very closely grouped or 
8 a &@ minimum distance or arranged so that one just 
clears the other. The necessity for initially removing the pivotal 
stud laterally is avoided, and the pivotal stud itself is mounted 
in bearings formed in a readily attachable and detachable 
bracket, which is secured to the bottom magnetic yoke. The 
bracket also serves to hold the coil firmly in place. The drawing 
shows the contactor with the pivoted element and the bracket 
removed from the bottom magnetic yoke.—June 22nd, 1920. 


145,303. August 26th, 1919.—Execrric Swircnes, A. §. 
Cubitt, 13, Glazbury-road, West Kensington, London, 
W. 14, 

This specification describes a combined electric plug and 
switch in which the operation of inserting the plug to make the 
desired connection efiects the operation of the switch, so that 
the plug element cannot be used to make or break the circuit 
at its co-operating tact The engag t between the 
plug member A and the toggle mechanism is effected by pro- 
viding a notch or recess B at the end of the strip A forming the 
plug element, which notch is adapted to engage the pivot pin C 
connecting the two elements of the toggle mechanism, so that 
when the plug is pushed in, the two links D and E of the toggle 
are moved into line with one another. In order to provide for 
the switching-off operation of the movable blade under the 








control of the plug member, the notch B in the plug element is 
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bination the feat described and illustrated, namely, a trap 





provided with a lateral extension F, so as to provide a shoulder | winding illustrated is designed to have one terminal g 
directed oppositely to the face which engages the pin C to effect | As a consequence it is not necessary to have those coils adjacent 
the switching-on movement. Owing to the fixed pivot of the | the grounded terminal spaced as far from the core as those coils 
toggle links D the pin C moves in the are of a circle as it is pushed | adjacent the line terminal, Coil B is spaced from the core suffi 
forward by the plug element A, and its non-rectilinear path | ciently to be connected to the line toatl The other coils have a 
causes it to move into the lateral portion of the slot B. When | series of increasing lateral dimensions so that the last coils ©, the 
the plug is withdrawn, the additional shoulder F engages the | potential of whose end turns differs only slightly from ground 
potential, are relatively nearer the core at all points than the 
N°145308 coil. B. On account of the varying diameters of the winding 

; sections the insulating slabs A are given a stepped formation 
along their supporting edges.—July 8th, 1920. 


LIGHTING AND HEATING. 


138,102. January 20th, 1920.—Execrric LicutTine or Avro- 
MOBILE VEHICLES, R. Bosch Aktiengesellschaft, of 4, 
Militarstrasse, Stuttgart, Germany. 

This specification describes an arrangement for indicating the 
connections of the electric lighting, starting and ignition circuits 
on @ motor vehicle. The diagram shows an arrangement for 

















EF It lighting installations in which there is no starting motor or in 
és hy f which the circuit of the starting motor is independent of the 
— = automatic switch of the dynamo. The action of the device is as 





follows :—When on leaving the car the engine is stopped, the 
Yj signal lamp C is lighted if the ignition D is not cut out, for the 
signalling current can flow from battery B over armature A 
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pin C and pulls the two links D and E of the toggle mechanism 
out of their straight-line position. In so doing, the pin C returns : : 
to its original position out from the lateral portion of the slot | Of the automatic switch S, back contact M, the lamp C, the 
B in the plug element and releases the plug element so that it | CUt-out switch F to earth, and thence back to the battery. The 
can be completely withdrawn.—July 2nd, 1920. driver is thus made aware that the ignition has not been cut out. 
xo Tt h, 1919.—E — I lad He can then cut it out by changing over the switch F into the 
145,238, June at : -—BLECTRIC FUSE HOLDERS, Jronciad | position shown by the dotted lines, in which the interrupter D 
Switchgear Company, Limited, and E. W. Morgan, both of | is short circuited and both ends of the primary winding™are 
Eccles Mill, Monton-lane, Eccles, Manchester. connected to earth. This opens the signal circuit, and the lamp 
In the fuse holder described in this specification, the base A | ( jg extinguished. When the engine is stopped, therefore, the 
of the holder has on its rear side a recess for the bus-bar or live | extinction of the signal lamp is a visible sign that the ignition 
terminal B, which is connected to the usual spring terminals C | is cut out. This visible sign must disappear when the engine 
in the interior of the holder. There are two compartments D | js to be started. An arrangement is also described in the 
in the interior, one for each terminal C and between and extend. | specification for a combination of circuits which include those 
ing over the compartments is arranged the arcing chamber E | connections necessary for electric starting.—July 2nd, 1920. 
for the fuse wire F. The wire F passes across a bridge-like part 
G upon the fuse wire carrier H, which projects into the central part 


MISCELLANEOUS. 


145,277. July 12th, 1919.—Etecrric Betts, A. L. Davis, 
71, Portsdown-road, London, W. 9. 

This invention relates to improvements in electric bell appa- 
ratus, particularly suitable for use on aircraft or in situations 
where explosive vapour is likely to be present. The bell com- 
prises a concentrically corrugated resilient diaphragm extending 
across a chamber and enclosing a sealed gas-tight space, contacts 
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of the arcing chamber E, so that the arcing which occurs when (At LL Le AEG 77," 
the wire fuses is confined to the chamber E, for which suitable —~ 


ventilation apertures K are provided. It is claimed that all the : N= 


live parts are protected, and the bus-bar is protected by the base 6 a ae a a ee, 
of the holders when the latter are assembled upon a distribution Y 
board in the ordinary manner.—July 2nd, 1920. 4 
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TRANSFORMERS. 


145,972. June 23rd, 1919.—Etectric InpucTION APPARATUS, 
The British Thomson-Houston Company, Limited, 83, Cannon- 
street, London, E.C. 4. 

This invention relates to stationary induction apparatus such 4 i 7 , 
as transformers and reactance coils, Separate spacing elements | Tespectively carried by the diaphragm and the chamber within 
A of solid insulating material are inserted between the con- | the sealed space, a reciprocating armature attached to the 
centric windings of the apparatus, being symmetrically placed diaphragm, @ spring bell clapper adjustably mounted on the 

support and connected to the armature, and an electro-magnet 
and bell dome. The arrangement of the various parts is illus- 

trated in the drawing.—July 2nd, 1920. 

144,816. March 2lst, 1919.—ANn Arr Trap, A. Prentice, 199, 
Birmingham-road, Walsall. 

This air release valve works on the recognised principle of 
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with respect to each other, and arranged to bear tangentially 





against one winding and at the same time to furnish support at 
their respective edges for the other winding. It is claimed that 
the use of individual insulating slabs not only avoids the creepage 
difficulties inherent in the use of solid dielectric material between 
windings, but also affords a convenient means for assembling 
the coils rigidly in a desired spaced relation without the pro- | closing when the float is water-borne and opening when air 
vision of any other means such as wedges, since the final slab | displaces the water. The inventor claims for :—“ An air or gas 
of @ given group may be sprung into a The high-voltage | trap or release for liquid pressure systems, comprising in com- 
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body ; a float arranged vertically within said body; a down. 
wardly jecting spigot attached to said float ; a spider guide 
arranged within and at the base of the trap body to serve as 
guide for said spigot; a screwed pin at the top of the float 
and an upwardly projecting needle valve member adjustably 
attached to the float by said screwed pin having longitudinal 
grooves along its periphery, whereby communication is made 
between the trap body and an exhaust outlet.”’—June 21st, 1920, 
145,203. April 29th, 1919.—Granp Packina, J. A. Nuttall, 
2, Owen-street, Rosegrove, Burnley. 

In this packing the inventor employs alternate rings of 

metal and soft packing. The metal rings are of triangular section, 


and the soft packin, of U shape. There is also a backing rine 
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between the gland and the packing. Grooves are cut in the 
faces of the triangular rings to conduct water or steam to the 
interior of the U packing.- July 2nd, 1920. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Vickers Limited, Broadway, London, 8.W. 1, inform us that 
they haxe opened a depét for Wales and the South-Weat oi 
England at 43, Park-street, Bristol. 


BaxTeR AND CauUNTER, Limited, 219, Tottenham Court- 
road, London, W.1, inform us that Mr. L. G. Caunter has 
retired from the board of the company, owing to ill-health. Mr. 
G. W. Kettlewell has again taken up his duties as director of 
the company after an absence of three years, during which time 
he was engaged upon war work with the Ministry of Munitions. 


Tue directors of Richard Hill and Co. (1899), Limited, 
Middlesbrough, have elected Mr. James Rider as managing 
director in succession to the late Mr. Frederick Bowes. Mr. 
Rider was for several years manager of the Cleveland Wire Mills 
of Dorman, Long and Co., Limited, and afterwards for five 
years manager to Richard Johnson and Nephew, Limited, of 
Manchester. 

Tue Metropolitan-Vickers Electrical Company, Limited, of 
Trafford Park, Manchester, whose works were closed from 
Friday, July 23rd, till the following Tuesday week, opened a 
booking office in the works for the benefit of its employees 
That these facilities were much appreciated is proved by the 
fact that the takings were over £2000. Arrangements were 
made for two special trains from the Central Station, Man- 
chester, to Liverpoo!, one from Victoria Statiou, Manchester, 
to Fleetwood, and one from Victoria to Blackpool. The bookings 
to Douglas were 1050, and to Blackpool 600. 





LAUNCHES AND TRIAL TRIPS. 


Aurpore; built by Palmer’s Shipbuilding and Iron Com- 
y, Limited ; to the order of Peninsular and Oriental Steam 
Nave tion Company, Limited; dimensions, length 400ft., 
breadth 52ft., depth moulded 31ft.; to carry 6800 tons dead- 
weight. Engines, triple-expansion, 27in., 44in. and 73in. by 
48in. stroke, pressure 180 lb.; Howden’s forced draught fitted : 
constructed by the builders; trial in every respect successful : 
trial trip, Thursday, July 15th. 

Vewnpome, for coal-carrying traffic ; built by Tyne Tron Ship- 
building Conispany, Limited ; to the order of the Forth Ship- 
building and Engineering Company, Limited; dimensions, 
length 364ft., breadth 62ft. 6in., depth moulded 26ft.; to carry 
7000 tons deadweight. Engines, triple-expansion, 23}in., 
38in. and 64in. by 42in. stroke, pressure 180 lb. per square inch ; 
constructed by Sir W. G. Armstrong, Whitworth and Co., 
Limited ; launch, Saturday, July 17th. 

Crry or Pekin, geared turbine steamer; built by Palmer’s 

Shipbuilding and Irdn Company, Limited ; to the order of the 
Ellerman Lines, Limited ; dimensions, length 442ft. 6in., breadth 
56ft. 6in., depth moulded 34ft. 3in.; to carry 11,000 tons dead- 
weight. Engines, Parsons single-screw double-geared turbines 
of the impulse reaction type, pressure 220 lb.; Howden’s forced 
draught fitted ; constructed by the builders ; launch, Thursday, 
July 22nd, 
. Evancer; built by Irvine’s Shipbuilding and Dry Docks 
Company, Limited; to the order of Westfal Larsen and Co.; 
dimensions. length 377ft., breadth 52ft. %in., depth moulded 
26ft. 2in.; to carry 7200 tons. Engines, triple-expansion, 26in., 
42in., and 70in. by 48in. stroke, pressure 180 1b.; constructed 
by Richardsons, Westgarth and Co., Limited ; trial trip, Monday, 
July 26th 








Forthcoming Engagements. 


SATURDAY, AUGUST 7rz. 

Norra or ENGianp Instirure oF Mintnc AND MECHANICAL 

ENGINEERS.—Wood - Memorial Hall, Newcastle-on-Tyne. 

Annual general meeting. The following papers will be —— for 
R 





discussion :—‘‘ Stone-dusting in Collieries,” by Mr. L. Hill. 
“A Few Notes on Coal-dust Experiments,” by Mr. Ww. 
Anderson. ‘The following paper will be read or taken as read :-— 
“The Electric Welding of a Corroded Boiler Shell,” by Mr. 
A. K. Dawson. An electric are welding plant will be exhibited, 
described and demonstrated by the United Arc Welding Com- 
pany, Limited, South Shields. 2 p.~ 


MONDAY ‘ro FRIDAY,{SEPTEMBER 20TH To 24TH. 


Iron AnD Steet InstrTvuTE.—South Wales Institute of Engi- 
neers, Cardiff. Autumn Meeting. 
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. 
PUBLIC NOTICES PUBLIC NOTICES 
TO MAMCE Aaa OF THIN Benares Hindu University. 
Che Engineer APPLICATIONS are INVITED for. the POST of 


Vik Director-General, Ord- 


NANCE SURVEY, is 
.¢ receive Are ICATIONS from any Firm 
which is willing to DER for the 












TEN 
CHIN ZINC PRINTING PLATES 
POPPY ots for forms of Tender and specification 
Ape to the OFFICER IN CHARGE OF 


1 
pould 5 pransnes Survey Office, Southampton. 
ty Tenders must be submitted before Noon on the 
880 


ist August. _192 2) 


Assistant Director of 
ty. of PUBLIC WORKS REQUIRED by 
aa the Government of British Guiana for two 
years’ service with possible extension. 

; £700 per annum, No free passages or quarters 
Forided. Maximum age 40. Candidates must have 
+ assistants or have been in sole charge of 


rs 
Ny considerable magnitude and must possess 
must have passe 






















ministrative experience. They 

he AM. Inst. C .E, examination or an equivalent 

cempting examination and preterably be coporate 
Institution of Mechanical Engineers.— 


embers of the 
nembe in writing, giving age and brief details 


t one 
\pragoetlence and qualifications, to the CROWN 
. FOR THE COLONIES, 4, Millbank, 
s.W.1, quoting M/British Guiana, 9995. 


Applicants must have served in some branch of His 

ajesty’s forces during the late war unless satis- 

cory reasons for not having done so can be fur- 
893 


ni ished 
Assistant Engineer Re- 

QUIRED by the GOVERNMENT of 

AS for three years’ service in the 
PUBLIC WORKS DEPARTMENT. Salary 
3300-£20-£400 per annum, Free passages provided. 
2s, unmarried and not over 35 years of age 
.C.E. or holding Diploma by 
the Institution of Municipal and 
and who must have a good know- 
Building and Road Work, 
brief details of 






preferably 
Examination of 

County Engineers, 
ledge of Draughtsmansbip, 
should apply at once, giving age and 
























the CROWN AGENTS FOR THE 
4, Millbank, London, 8.W.1, quoting 
Applicants must have ‘served in 


W Cyprus io, 057 : 

some branch of His Majesty” s Forces during the late 

war, unless satisfactory reasons for not having done 
939 


wo can be furnished. 
ge Assistant Engineer, 2nd 


per annum Free quarters and first-class passages. 
Liberal leave in England on full salary after each tour 
of 8 to 12 months’ residential service.—Candidates, 
who are duly qualified Civil Engineers and have had 
experience on an Engineer's or Contractor’s Staff in 
the actual Construction of Harbout Works, should 





GRADE, REQUIRED for SERVICE 
on the GOLD COAST HARBOURS 
(ACCRA and SECCONDEE). Salary £600 


apply at once by letter, giving age and brief details of 
experience, to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, S.W.1, quoting 
M/Gold Coast 9603, Candidates must have served 


in some branch of His Majesty's Forces during the 
late war, unless satisfactory reasons for not doing so 
can be furnished. 9% 





ssistant Engineers for 
the PUBLIC WORKS DEPART- 
MENT REQUIRED by the GOVERNMENT 


of NIGERLA, for two tours, each of twelve 
months’ service, with prospect of permanency. Salary 
£480 per annum, rising by annual increments of £30 
to £720 per annum, and thereafter by annual incre- 
ments of £49 to £920 per annum. Free first-class 
passages and single quarters provided. Liberal leave 
in England on full salary after each tour.—Candidates, 
aged 22-40, who must have had good practical experi- 


Buildings and other 
in writing, giving 
to the CROWN 


ence as Civil Engineers on Roads, 
public works, should apply at once, 
age and brief details of experienc 





AGENTS FOR THE COLONIES, 4, Millbank, 
london, S.W. 1, quoting M/Niceria 9934. Applicants 
must have served in some branch of His Majesty’s 


Fores during the late war, unless satisfactory reasons 
fornot having done so can be furnished. 943 


Assistant Engineers Re- 


QUTRED for the GOVERNMENT 









RAILW: AYS in the GOLD COAST and 

SIERRA LEONE, for two tours, each of 

twelve n hs’ service, with prospect of permanency. 
Salary £ a year, rising by annual increments of 
£30 to £720 a year, and thence by annual increments 
of £40 to £920 a year Free first-class passages and 


provided. Liberal leave in England 
fter each tour of service.—Candidates, 


single quarters 
on full salary 






age 22-40, who have had good experience as Civil 
Engineers on lway Maintenance, should apply at 
once, in writing. giving age and brief details of 
experience, to the CROWN AGENTS FOR ~ THE 
COLONIES, 4. Millbank, London, 8.W.1, quoting, 
1/9879. Applicants must have’ served in some 


branch of His Majesty’s Forces during the late war, 
unless satisfactory reasons for not having done so 
can be furnished 240 


3 MENT of the FEDERATED MALAY 
STATES, for service 7 the Railway 
Department, for three years, with possible perman- 
ency. Salary 400 dollars per month, rising by annual 
increments of 25 dollars to 500 dollars per month. 
(The sterling value of the dollar.is at present fixed 
by the Government at 2s, 4d.) A temporary war 
bonus of 20 per cent. of salary is at present payable 

Tee passages provided. 

Candidates, age 23-25, preferably single, who have 
a technical and working knowledge of Signalling and 
Interlocking of Double and Single-line Stations and 
Junctions, including Electric Signalling Apparatus, 
and who are able to prepare Draft Plans and Esti- 
justes for above work and Supervise Erection and 
faintenance, should apply at once in Writing, giving 





ssistant Signal Engi- 


NEER RE pet by the GOVERN- 





a 


PRINCIPAL CONTENTS OF THIS _ ISSUE. 





Feed Water Heating—No. III. 


Single-Sleeve Valve Petrol Engine. 


Engineering Conditions in France. 





Beardmore’s Locomotive Works 
(With a Two-page Supplement). 





Developments in Naval Design. 


Scarph-Milling Machine. 


Standards and Foreign Markets. 














PU BLIC NOTICES 


¢ ‘ivil Engineers Required 
by the ADMINISTRATION of 
TANGANYIKA TERRITORY 
German East frica). for 
months’ service in the PUBLIC WORKS 
MENT, with possible extension. Salary £400 per 
annum, rising by annual increments of £20 to £500, 
with prospect of advancement to £600 per annum. 
An outfit allowance of £30 is payable on first appoint- 
ment. Free quarters ard passages.—Candidates, aged 
25-40, preferably single, who have had good practical 
experience in Public Woks, Buildings and Road 
making, should apply at once, in writing, giving age. 
and brief details of experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, 
London, 8.W. 1, quoting M/Tang. 10,084. Applicants 
must have served in some branch of H.™M 
during the late war, unless satisfactory reasons se 
not_ having done so can be furnished. 941 


the (for- 


merly 





epee AND DESIGNS ACTS, 1907 AND 1919. 
PUMPS WITH CONTROLLABLE 
DELIVERY 


he Proprietorsof British Letters 
Patent No. 118,081 are PREPARED to SELL the 
PATENT or to LICENSE British manufacturers to 
work under it. It relates to oil fuel pumps for feeding 
internal combustion engines, and comprises srecial 
controllable yee y airangements to ensure against 


irregularity of feed. 
BOU LT, WADE and TENNANT, 





Address : 
111 and 112, Hatton-garden, 
_ 879 London, E.C. 1. 
he Proprietor of Patent No 
22,493 of 1912, for 


“IMPROVEMENTS IN BOILER 
TUBE CLEANER SYSTEMS,” 


is DESIROUS of DISPOSING of the PATENT 
RIGHTS or of negotiating for the GRANT _ of 
LICENCES to work thereunder. Communications 


should be addiessed to; 

F. W. GOLBY, Patent Agent, 
Patent Office, 3, John-street, 
Wie te 


late of His Majesty’s 
Bedford-row, London, 
860_ 





Reconstruction Reinforce- 


MENT. 
ENGINEE are INVITED to APPLY for PAR- 
TICULARS the WALKER-WESTON REIN 
FORCEMENT, which offers scientific and economic 
advantages over all existing types. The Walker 
Weston System is used by the Port of London 
Authority on its vast schemes of construction, with 
only ee results. Agents wanted in several! 
‘tri 
THE al ay tm ol co., Ltd. 


RS 
of 


wood-street, 
London, E.C. 2. 


° ’ 
[he National Foremen’s Assoc- 
CIATION of the 
ENGINEERING AND ALLIED TRADES. 
(Registered under the Trade Union Act.) 
An Association specifically formed to look after the 





age and brief details of experience, to the CROWN 

GE NTS. FOR THE COLONTES, 4, Millbank, | interests of Foremen in their Supervisory Capacity. 
ondon, 8.W. 1, quoting M/F.M.S. 9979. Applicants | All communications to ead Offices, 

must have served in some branch of H.M. Forces . WwW. 81, High Holborn; 

eating the late. war. unless satisfactory reasons for General Secretary. London, W.C. Se 
not having done so can be furnished. 942 





Tradesmen Re- 


~ UIRED for Electrical Services 

wee uupene. Power Station Engi- 

I eers, Shift Engineers, Engine Drivers, 
ynamo and Switchboard Attendants, also Clerks, 
Des 3s. to 5s. 6d. a day on joining. 

i eriod of service: 4 years Regular Air Force Ser- 
ice, no reserve service, 

Age: 18 to 28, and for ex-Service men 18 to 38. 
For conditions of service, separation allowance. &c., 
call or write to INSPECTOR OF RECRU: ITING, Rovai 

Air Force, 4, Henrietta-street, W.C. 2. 611 


Skilled 





For, § Sale. —For Immediate Dis- 

ONE VERTICAL COMPOUND CON- 
DENSING 1 ENGINE, by Allen’s ; cylinders 15}in. and 
25in., stroke 14in., surface condenser, air and circulat- 
ing pumps, condense storage tank, and filter tank, all 
accessories. Can be seen working. The whole in 
excellent condition. Applications to be made to the 
undersigned, HE. 


29, Peck ham-road, 
Can.berwell, S.E. 5. 


wm cierk to the Guardians. 
871 








PUBLIC NOTICES 


«= 


MINISTRY OF MUNITIONS. 
DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


FOR SALE BY PUBLIG TENDER, 


HYDROGEN PLANT 





BY 





co! mpetstng ; — 
120 HYDROGEN RETORTS 
ONE HY gg Ic L eT with 6ft. 6in. square plat- 


form, by E. G. Smith and’ Sons, Halifax 
Fg STEEL CHIMNEYS, 18in. dia. by 59ft. 
igh 

THREE WATER GAS EXHAUSTERS, each 
30.000 c. ft. hourly capacity (Bryan Donkin). 

he rg oo HYDROGEN EXHAUSTERS, each 10,000 


same, 
ON 6in. by 


hourly capacity (Bryan Donkin 

© TW oO LANC ASHIRE BOILERS, tt, dia. by 30ft., 
complete, and 

TWO SETS — ED DRAUGHT FURNACES for 

part finishec 
E LANC ASHIRE. oo 6ft. 20ft.. 
only partly finished, 

ONE SET FORCED. “DRAUGHT FURNACES for 
same. 

UNE HYDROGEN STATION METER, 27,000 c. ft. 
per hour, and 

TWELVE 15in. GAUGES. 

Detailed particulars, permit to view and Tender 
forms can be obtained upon application to the CON: 
TROLLER, D.B.1.3., Plant and Machinery Section, 
Charing Cross Huts, ‘Embankment, W.C. 2. plica- 
tions should be sent in not later than 10 a.m., 
September 7th, 1920 950 


°. BBB 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION) 


Fo Sale by Public Tender. 


GAS HOLDERS and 
MISCELLANEOUS PLANT, 


comprising :— 
TWO STESs GAS HOLDERS, 40,000 c. ft. 
capacity ach. 
ONE VERTICAL BOILER, 10ft. high by 4ft. dia., 
a with Be duplex steam water feed pump, 
NE GAS ENGINE and EXHAUSTER, with 6in., 


PR. Tagg I. CIRCULAR SCRUBBERS, for washing 


onia. 
TONE CAST IRON PIPE CONDENSE 
TWO 15ft. by 8ft.CAST IRON LUTED 1 PURIFIERS, 





ne wi 


sO 
TWO oft. 6in. by 6ft. 6in. DITTO, DITTO. 

ONE VERHEAD GANTRY, with cast iron 
pulleys, Ne 

ONE SMALL DERRICK 

FIVE SETTINGS of SIX RETORTS, with 


necessary 6in. cast iron pipe. 
FIVE STEEL HYDRAUL IC MAINS. 
ONE CAST IRON STATION GAS METER. 
ONE 4-Ton WEIGHBRIDGE, with still yard, by 


Pooley. 

50ft. 6in. S. and S. PIPE, and 

About nF Tons of CAST IRON CONNECTIONS 
—— 


Detailed. aietiaieiae. permits to view and Tender 
forms, which must be completed and returned not 
later than 10 a.m. on the 4th of September next, can 
be _ obtained upon application to the CONTROLLER, 

D.B.1,e, Plant and pchinery Section, Charing Cross 
Huts Embankment, W.C. 2 944 


PROFESSOR of MECHANICAL ENGINEERING. 

Candidates must possess good practical experience 
and a university degree or academic qualifications of 
approved standard in mechanical engineering. Salary 
Rs. 500-750 per month. 


Apply. PRINCIPAL, Engineering College, Benares 
Hindu University. Tel., ‘‘ Benco’’ Benares. 845 





(jounty Borough of West Ham. 


MUNICIPAL TECHNICAL gee 
ROMFORD-ROAD STRATFOR 
TWO full-time ASSISTANT PEeTU RERS and 
DEMONSTRATORS in MECHANICAL ENGINEER- 
ING WANTED for next. Session. 
Salary £300-£15-£525 per annum. 
Must be graduates of British University. 
Applications, with particulars of + agente and 
copies of recent testimonials, should be sent to the 
PRINCIPAL, Municipal Technical Institute, Romford- 
road, E. 15, not later than 5th September, 1920. 878 


Kent Education | Committee. 


SHEERNESS JUNIOR TECHNICAL 

SCHOOL AND TECHNICAL INSTITUTE. 
APPLICATIONS are INVITED for the POST of 

TEACHER of ENGINEERING in the Day and 

Evening Departments of the above Institute. 

Preference will be given to Graduates baving prec 

tical experience in Engineering and in Teaching. 
Initial salary from £200 to £335, according to 

aualifications and atpertenen. rising by £15 annually. 

Pending revision of the scale, an extra payment at the 

rate of £60 a year will be allowed. 

Extra payment is made for evening Ps when 

the total teaching hours exceed 24 per 

Forms of application can be obtained froma Mr. A. H. 

Bell, Technical Institute. Sheerness. to whom they 

should be — immediately. 

. SALTER DAVIES, 

Director of ee 


[ihe University of 
BELF 


AST. 
APPLICATIONS are INVITED for the JUNIOR 
ASSISTANTSHIP in the Department of Civil Engi- 
neering. Salary £200 per annum. 
Particulars may be obtained from Professor 
HUMMEL, to whom applications should be sent not 
later than August 21st, 1920. 
28th July, 1920. 767 


University of Leeds. 


DEMONSTRATOR REQUIRED in the Engi- 
neering Laboratory. Salary £300 per annum. Duties 
to commence in the middle of Sentember. sew ~ ws 
on application to the SECRETARY 


Metropolitan Water "hae 


=a FOR THE SUPPLY OF COAL AND 
COKE VG PERIOD FROM ist 
OCTOBER. 1920, TO 30th JU NE, 1921. 

The Metropolitan Water Board invite TENDERS 
for the SUPPLY of STEAM COAL and COKE to the 
various Pumping Staticns of the Board for a perod 
of nine months from ist October, 1920 

Forms of Tender and conditions of contract may be 
obtained on or after the 12th August, 1920, from the 
Engineer, Metropolitan Water Board, 173, Roseberr- 
C.1, by personal application (Room 165), 








10th August, 1920. 
Queen’s 








avenue, 
or upon forwarding a stamped addressed brief 
envelope. 

Tenders, which must be on the official form, 


enclosed in sealed envelope, addressed to the Clerk of 
the Board Metropolitan Water Board, 173, Rosebery- 
avenue, E.C. 1, and endorsed ‘‘ Tender for Coal and 
Coke,’” must be delivered at the offices of the Board 
not later than 10 a.m. on Monday, the 6th September, 
1920. 

The Board do not bind themselves to accept™ the 
lowest or any sph 

. B. PILLING 


Clerk "of the Board. 
Offices of the Board : 
173, Rosebery-avenue, E.C. 1, 
27th July, 1920 


Tre 3 Ministry of Public Works, 


yrtian sg are calling for TEN- 
DERS a Pu MPING MACHINERY for Tawila. 
Tenders are due in Egypt by 15th October, 1920. 
Specifications and conditions of Tender can be 
obtained from Sir A. WEBB, K.C.M.G., Gee 
Anne’s Chambers, Broadway, Westminster, S.W. 
bis 


845 
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SITUATIONS OPEN 
Pages II. and IV. 
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Page IV. 


MACHINERY, &c., WANTED 
Page CX. 


FOR SALE, 
Pages VIII., CX. and CXI. 


AUCTIONS, 
Pages VIII. and CXIV. 


PREMISES TO LET OR WANTED 
PAGE CXIV. 


WORK WANTED, Page CX. 
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PUBLIC NOTICES 
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SITUATIONS OPEN (continues, 








ity of Manchester. 


The Markets Committee invite TENDERS for the 


SUPPLY and ERECTION of ONE AMMONIA COM. 
PRESSOR, with MOTOR and FITTINGS, for the 
Smithtield Cold Stores; also for the SU PPLY and 


ERECTION of ONE 
COOLER and ONE 
with PUMPS, MOTORS, 
Elm-street Cold Stores. 

General conditions and 
obtained on application to 
tendent, Markets Department, 

Tenders, with full partioulars, 
er: Chairman of the Markets Committee, endorsed 
* Compressor ’’’ or Coolers ’’ respectively, and be 
delivered at the ieacteots one. Town Hall, Manchester, 
not later than 10 a.m., Thursday, 2nd September, 
1920. 

The Committee do not bind themselves to accept the 


lowest or any Tender. 
. THOMAS HUDSON, 
Town Clerk. 


AIR COOLER EVAPORATOR, 
specifications may 
the General Superin- 
Town Hall, Manchester. 


Town Hall, Manchester 
6th t Aumast, 1920, 


((orporation of Dublin. 
TUNNEL UNDER RIVER LIFFEY. 
The Electricity Committee of the Dublin Corpora- 


866 


tion invites PROPOSALS and TENDERS for the 
CONSTRUCTION of a TU — L under the River 
Liffey from Ringsend to East Wall. 





oo ‘obtained from the 
Dublin, on and 
on payment of 
will be 


Details and particulars ~ 
City Electrical Engineer, Fleet-street, 
after Friday, the 6th of August, 1920, 
a deposit of Three Guineas, which deposit 
returned on receipt of a bona fide proposal. 

Sealed Proposals and Tenders sbould be addressed 
to the Chairman of the Electricity Supply Com- 
mittee, Lord Edward-street, Dublin, and should be 
lodged not later than Noon on Tuesday, 3lst August, 


1920. 
FRED. J. ALLAN 
secretary. 
Tiectricity Supply Committe> 
Offices :_ Lord Edward- aa Dublin, 
4th August, 192 


876 





[ihe Great Indian Peninsula 
RAILWAY COMPANY. 
The Directors are prepared to receive TENDERS for 
the SUPPLY of the following STORES, namely : 








Ihce on 
Tee 
1. POINTS and CROSSINGS ............ 10s 
2. SPARE PARTS for CARR —— and 
WAGONS (Axle Guards, &c,)...... £1 
3. SPARE PARTS for CARRIAGES — 
WAGONS (Buffers) £ 
4. HELICAL and VOLUTE SF £1 
Specifications and forms of Tender may ‘be obtained 
at this oftice on payment of the fee for the specifica- 


which payment will not be returned 
accompany any application by post. 
Tenders must be delivered in separate envelopes, 
sealed and addressed to the undersigned, marked 
Tender for Points and Crossings,’’. or as the case 
may be, not later than Eleven o’clock a.m. on 
Tuesday, the 24th August, 19-0. 
The Directors do not bind themselves to accept the 


lewest or any Tender. 
R. H. WALPOLE, 


Secretary. 


tion. 
The fee should 


Company’s Office 
48, Cop sthall-s avenue, E. 


London, 12th p Pmt "592 20. 





TO MAKERS OF WEIGHBRIDGES. 


he Metropolitan Asylums Board 
invite SE fegii _TENDERS for PRO 

ING and FIXING a NEW 20-Ton WEIGHBINDGE 
at Caterham Mental Hospital Caterham, Surrey, in 
with drawing and specification prepared 

Cooper, M. Inst. C.E., . Mech. 
Reaineer-in Chief. The drawing, specification and 
form of Tender may be inspected at the Office of the 
Board, Embankment, E.C.4, on and after 10 a.m. 
on Monday, 16th August, aad the drawing, specifica- 
tion and form of Tender can then be obtained upon 
payment of a deposit of £1. The amount of the 
deposit will be returned only after the receipt of a 
bona fide Tender sent in accordance with the instruc- 
tions on the form of Tender and after the specification 
and the drawing have be2n returned. 
noted on the form, must be 








Tenders. addressed as 
delivered at the Office of the Board not later than 
2.30 p.m. on Wednesday, 1st September, 1920. 

y Order, 
DUNCOMBE MANN 
936 Clerk to he Board. 
he South Indian Railway 
COMPANY, Limited, are prepared to receive 

TENDERS for the SUPPLY of BRIDGEWORK 
(Ten Spans, 47ft. each, Deck Type Plate Girders, 


about 128 tons.) 

Specifications and forms of Tender may be obtained 
at the —s s Offices, 91, York-street, West 
minster, S.W. 

Tenders, chee to_ the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked ‘‘ Tenders for Bridgework,”” must be left 
with undersigned not later than 2 p.m. on Wednesday, 
the ist September, 1920. 

A charge, which will not be returned, will be made 
of 10s. for each copy of the specification. Copies of 
the drawings may be obtained at the office of Robert 
White, Esq., M.Inst.C.E., Consulting Engineer to 
the Company, 3, Victoria-street, Westminster, S.W. 

By Order, 
NEVILLE PRIESTLEY, 
Managing Director. 
91, York-street, 
Westminster, S.W. 1, 


13th August, 1920. 
(Joun 


S98 





ty Borough of ne 


BOROUGH g. NGINEER AND 


SURVEYOR 
e Corporation invite AP PLICATIONS for the 
POSITION of BOROUGH ENGINEER and SUR- 
VEYOR. 





Candidates must he 
branches of Engineering and Surveying, and 
Members of the Institution of Civil Engineers 
possess other like qualifications. 

The salary will be at the rate of £1200 per annum. 

Canvassing, either directly or indirectly, until after 
the first selection of candidates, will be deemed a dis- 
qualification. 

Applications, together with copies of three recent 
testimonials, which will not be returned, addressed to 
the undersigned, endorsed on cover ‘* Borough Engi- 
neer and Surveyor,’’ are to be delivered at my office, 
Town Hall, Sunderland, not later than Twelve o’clock 
at Noon on Tuesday, the 24th day of one next. 

H, CRAVEN 
Town Clerk. 


or 


Sunderland, 
July, 1920. 75 


Town Hall, . 
8 


28th 


ventions Pubic Ww adi a 


ASSISTANT DIRECTOR of WORKS RE 
QUIRED for the Main Drainage Department of the 
above Ministry, with qualifications as follows :— 

(1) Should have passed the examination of the 


Institution of Civil Engineers or hold an equivalent 
University Degree. 
2) Should have some practical experience and train 
ing in the preparation and carrying out of sewerage 
and sewage disposal schemes. 

Age should not exceed 30 years. 
will be £E30 per mensem plus the allowances 
allowed by rules, which amount at present to and 
extra ££22 per month, or a total of £E52 per month 
(£E1 equals £1 Os. 6d. sterling) 














The candidates will be eligible to all increases 
allowed under existing rules, 

Strict medical examination. 

Free passage provided. 

Applications should be addres s6q to Air ARTHUR 
WEBB, K.C.M.G., Q he 3road- 
way, Westminster, 8.W August, 
from whom eonditions of contrart sy itained 


‘ 
une 


ENCLOSED CIRCULAR BRINE 
and other FITTINGS. for the 


be 


must be addressed to 


re had a thorough training in all | 
be | 


routine of a large office preferred. Must be 
steel construction, preparation of speciticati 
mates, quantities, valuations, 

Salary £1000. 
plications, stating age, experience and 
tions, together with copies of three rec 
monials, to be forwarded to the undersigned, 


CONDITIONS. 

(1) Five years’ contract. 

(2) Salary £700, rising by annual increments of £40 
to £900. No local allowance is payable. 

(3) Candidates must be from 30 to 40 years of age. 

(4) junlaneien must have had a thorough practical 
mechanical engineering training and must have passed 
any examinations accepted by the Institute of Mech- 
anical Engineers as qualifying for associate member- 
ship. They must have had previous administrative 
experience and also previous experience in boring for 
vil, water, or minerals with percussion and rotary 








SECRETARY, 
. NORTH-EASTERN RAILWAY 
York, llth August, 1920, 


7 T 

(f° ernment of the Union of} North-Eastern Railway. 

SOUTH AFRICA. Dp TMEN'’ J v" 

: TRRIGATION DEPARTMENT. os ARC CHIT EC: Ce 
VACANCY ee ANT BORING Aeceons are INVITED for the above 

‘ ‘7 Al " 0 T D 

APPLIC gitar are INVITED for the above An architect conveisant with the planning and 
mentioned VACANCY. erection of buildings for railway purposes and tbe 


expert in 
ions. esti- 


supervision of accounts, 


qualifica 
ent testi. 
endorsed 


ae ——— Architect ’’ not later than September 13th, 


COMPANY. 


960 





drills, 

(5) The successful candidate 
produce an entirely satisfactory 
a form to be supplied for this purpose by the High 
Commissioner for the Union of South Africa. 

(6) If the successful candidate is resident outside 
the Union of South Africa he will be given a free 
first-class passage to the Union and return passage 


will be required to 
medical certificate on 
FOREMAN of WORKS REQUIRED 
neering Department of above railways, with 
tions as follows : 
Quantities, maintenance, 


levelling and 








udan Government Railways. 


in Engi- 
qualitica- 


measuring 


if not re-engaged at the end of his contract. up, setting out, experience in reinforced concrete 
Applications and copies of testimonials as to Permanent post if retained in the service after 
character, qualifiations and experience, all in dupli- | te™™ination of period covered by contract for 12 
cate, should be lodged with the SECRETARY, Office of months, which may be extended by six months at 
the High Commissioner for the Union of South Africa, | OPtion of Government, 
32, Victoria-street, S.W.1, not later than the 31st Age limit 32 years. 
August, 1920. Applications may be submitted in Salary £E300° per annum, plus” temporary war 
such form as candidates consider most suitable for the | Tatuity of £E120 per annum. No income tax in 
purpose. R51 charged or contemplated in the Sudan 
Strict medical examination. 
Free passage out and home again on completion of 
“4 service. 
London County Council. Applications, with copies of testimonials, to be 
HOUSING DEVELOPMENT | SCHEMES — marked ** S.G.R., Foreman of Works,’’ and addressed 
APPOINTMENT OF ASSISTANT TO ADMINIS-] to Sir A. L. WEBB, K.C.M.G., Queen Anne’s- 
TRATOR. chambers, Broadway, Westminster, S.W. 1. 892 
APPLICATIONS are INVITED for the POSITION | ——-—-—-—————— 
of an ASSISTANT to the ADMINISTRATOR of 
HOUSING DEVELOPMENT SCHEMES. The ap- he Chanendesionece for the 
pointment will be a temporary one. The person PORT OF I . 
selected will be required to act as the Principal ASSIST WP “ AUTTA. 
Assistant to the Administrator in the Control and ~ ag eter pre AS ENGINEERS. | — , 
Supervision of the large Contracts for Housing panier manent require the SERVICES of 
Development Schemes entered into by the Council. peer ane, CIVIL ENGINEERS, with experience in 
Candidates should be about forty years of age. must dock and Harbour Works. The salary offered is 
have been trained either as Civil Engineers or Archi- Rs. 700 per month, rising by increments of Rs. 50 
tects, and have had considerable experience in the | Pet month each year to a maximum of Rs. 800 per 
conduct of Large Construction Works. Experience as a | ™0Dth, without free quarters. A first-class passage 
Resident Engineer or as an Architect with outdoor | Wil! be paid by the Commissioners 
experience on large construction work is required, and Candidates should be about 30 years of age, and 
preference will be given to those who hold a Degree 


Commercial Knowledge gained on the staff of a large 


contractor would be a qualification, Preference will | 12 Engineering or belong to the 


Engineers 


Institution of Civi 











he Corporation 


De ensiyen co qeauaidates, bo, Hae, ove. oT | "Applications, stating age and experience, together 
Applications must be made upon a form to be agg En ds not less than two testimonials, should 
obtained from the Administrator of Housing Develop. | "© 4@¢Fess Mr. J. ANGUS. } 
ment Schemes, County Hall, Spring-gardens, S.W. 1. C iti Fe GUS, M. Inst. C.E 
Stamped addressed foolscap envelope necessary. 47, Vit onsulting Eugineer and pet Agent. 
Candidates will be required to state on the applica- Vic ant street, ee 
tion form the salary desired. All communications estminster. stated 
must be marked ‘* Assistant to Administrator,’’ and —_ 
application forms must be received at the County 

Hall not later than 11 a.m. on Friday, 20th August, SITUATIONS OPEN 
1920, 

JAMES BIRD, 

787 Clerk of the London County Council. | WVANTED for » Group of Collicrics in South Wales, 
and MECHANICAL ENGINEER. Applicant must 
be competent to Supervise High-tension Power 

Rawtenstall Station Overhead Lines, and Electrical Installations. 


—Address, with copies only of testimonials, a 











invite APPLICATIONS for a REPAIRS ENGI- 
NEER at their Electricity Works. The duties would salary required, $43, The Engineer Office. 348 
consist in taking charge and supervising all repairs to 
boilers, engines and turbines, and any other repair Wy TED for Large Reservoir Contract in the 
work which might arise. Applications, stating Midlands, competent ELECTRICAL - MECH 
whether married or single. age, with copies of two | ANICAL ENGINEER to Take Charge of the Installa- 
testimonials, and giving wages required, to be sent} tion, Running, and Maintenance of Hydro-electric 
in by Wednesday, the — August, 1920. Plant. Candidates must have theoretical knowledge 
L. E. STEWART, A.M.LE.E., and practical experience of D.C. and A.C. Motors and 
Borough Electrical Eugineer. their application to public works contractors’ plant 
Bacup-road, Rawtenstall, State experience, salary, and enclose copies of refer 
August 9th, 1920 894 ences.— Address, 852, The Engineer Office. 852 a 











MINISTRY OF MUNITIONS. 


(Ferrous Metal Section), 


Tenders are invited for approximately 3600 Tons of 


comprising Plates, Sheets, Sections, Rivets, Bolts & Nuts lying at H.M. Dockyard, 
as under— 


Weight (Approx.) 


ath Description. 


No 
Lot 1. 

2469 2065 
—60 to 10lbs. weight inclusive. 





most of them are over 20ft Oin by 5ft 6in.) 


BY DIRECTION OF THE DISPOSAL BOARD 


Unworked Steel Shipbuilding Material 


Malta, 


STEEL PLATES ORDINARY MILD STEEL QUALITY 
(These plates are of varying 
dimensions from 32ft Oin by 6ft 6in to 8ft Oin by 2ft 6in, but 


QUALITY, 


Oin. 


= | 384 85 STEEL PLATES AND SHEETS H.H.T. 
GALVANISED—10lbs to 3$lbs weight inclusive--in varying 
dimensions from 20tt Oin by 4ft9 in to 10ft 6in by 4ft 
| Lot 2. 

240, 870ft. 1346 MILD STEEL SECTIONS, including— 


(1) Angles (some galvanised) in sizes varying from 6in 
to 14 by 14, 
(2) Bulb Angles, 
(3) Channels, 
(4) Tees, 
(5) Joists and 
(6) Zeds, 
Lot 3. 
STEEL RIVETS — countersunk heads, 
necks and conical necks), 
Snapheads (conical necks), 
Boilermaking countersunk heads and high tensile 
panheads (straight necks), 
W.I, Bolts and Nuts, 


| 83 


30 


may be had on application to the 
SECTION DIRECTOR, Room 34, Block “C,” 
Earl’s Court Exhibition, London, 8.W. 5, 
quoting reference DD1/4126, 
Tenders will be opened at 10 a,m, on Tuesday, 31st August, 1920, 


by 6in 


Panheads (straight 


4 rib 


A detailed specification and form of Tender, together with further particulars, 


NOTE :—For particulars of other Government property for sale see ‘‘SURPLUS,’’ price 8d., 


at all bookstalls, or by quarterly sabsoription of 23., post free, in the United Kingdom, a, 


in advances to the Director of Pablicity, Ministry of Munitions, Whitshall Place, London, 


8.W,1, 
il? 

















JANTED (in Belfast), as 
W'itNacwR Pel General Engi eta ‘ANY 
about to enlarge its premises, an ener Ting need 
who has passed through drawing. nergetie wag ma 
rience of Electrical and Internal Commas tod ee 
work preferred. A good opening for “ IStion Eng, 
—Applications (which will be treated jp tbl man, 
giving | particulars and wages expecter COnfdenen’ 
WORTH, MOSLEY and Co” Charter (4. to asi 
16, » Donegall-square South, Belfast a Accountant, 
— —~-— - 684 4 
Thoroughly Experienced ¢ EMEW) = 
ER, to go out to India in the T ENG), 

Erect ‘and Start Up a complete Ce ent uty 
large Rotary Kiln, &¢.: two yeury Works ith 
Also an experienced ERECTOR to & “eager: 
Erection of a large Rotary Kiln in’! wititend th, 
France, and TWO skilled ERECTORS for ynorth of 
complete Cement Works to be built OF T two Othe 
Applicants in each case to state for wht Englang 
they are applying, whether married or ich DOB iy 
required, and when at liberty ERNEST Se: Wages 
and CO., Ltd., Engineers, Misterton vig py NEWEL| 

ONeaster 

ccnciietacaa 01 A 

SSISTANT ELECTRICAL ENGINEER 
Tay the Pp OSITON I 
y ake ¢ 

(under Chief Engineer) of Stecl miplete 

Plant. Candidates must have sound mech Heety 
electrical training. Previous | eS aliieal and 
not essential.-Apply, stating , try a Detlene 
and giving full particulars of od ition, Téquire), 
(practical and technical), and subs: training 
to Secretary, FRODINGHAM IRON sua Mt Deen, 
| Ltd., Scunthorpe, | Lines. EL (1, 








A STANT to GENERAL MANAGER 
f Tube Trade; energetic young » 
must have previous practical exy. 























Investment of small amount ar 

fullest particulars in confidence 

Engineer Office. 

A SEB EANT to MANAGER W 

é experience prefe tred. State aj : 

salary requited.—Address, 904, The | ugineer offee 

‘ 904 4 

IVIL ENGINEERING ASSISTANT 

6. for Railway Engineer's Office VW ANTE 

A.M.LC.E. prefer . with Structu : 

Work geo A stating a 

Address. VINE ‘ hinc. ’ Wm. P 

Advertising "aeutae Glasgow. 

| EMONSTRATORS, ESTIMATOR and MEY 
experienced in Operations, Lay-outs fi © Quantis 

Production of small and = mediui-siz tH 

WANTED IMMEDIATELY in lar 

Works in the Midlands.— Address, stating age erp 

ence and salary required, 952, The Ek: Vien 

BE ESCTRICEL ENGINEER REQUIL| 

4 Settlements; must have good 

ledge estimating, supervision, all « 

Work ; must be unmarried; four ye 

commencing 425 Straits dollars (fixed 

month.—Address, giving full particulars, 


ae, 


YLECTRICAL ENGINEER WANTED for Powe 
4 Plant in Southern Europe, M.1.} 
Experienced in Power Production and 
and used to control labour. Knowl: 
essential Write, with full particular 
stating iy asked, to ar 
Cornhill, 3. 
ne INEER ASSISTANT WANTED f 
in Assam, well educated, knov 
easines and Electricity, not over 2° 


full particulars, to Box “* H. 
Finch-lane, 


Co., 


LYNG INEER 
tenance of Boilers, 
engines and steam distribution system i: 
Liverpool. 


vy) 


testime 


experience 


desired, 
Offices, 


ING 
Er 
and Se 


passage 


years’ 


and salary 


ment, 
Works, 


4 
D.O. a 
Scotsm 


LAURIE 


Basing 


PNGINEER SURVEYOR 


Ir 
flea ate 
Comme: 


neer Offic ee. 








QNGINBER SALESMAN REQD. for 1: 
of High-speed Steel, Ashe 


















The Engineer Office 


. 881, 











A. ¢ 





E.C, 8. 


for Permanent — upervisior 
170,000 Ib. per hor 





Thorough similar expe rience al 


mials absolutely essential 


time convenient for intery 
to Box C. 525, Lee and Nighting 
Liverpoo! 


NEER REQUIRED to Supervise 
ake Charge of Running of Large Stone 
reening Plant in India; age not ove 
out and home and free apartments, 
contract Apply, stating age, q 
required, Manager, Engines 
ALLEN and CO., Ltd., I 





EDGAR 
Sheffield. 


‘vols 
nd Estimating Exp. read.; 
an pref.; comm sal. 
and CO., Employment 
thall-st., B.C ‘o preliminary fee 
REQUIRED 
of 


or 
single, ace 
£650/750 


“I 





Leading 

Ist Class B ti 
experience 
—Address, P17 


nsurance Company, 
essential, electrical 
neing salary £260. 





WANTED for Patternmaking Depart 























M: ANAGER > 
4 ment of large Gas Stove Works. Must have 
first-class technical and coanntving qualifications 
Write fully, age, experience, and salary requ 
Managing Director, JOHN WRIGHT and CO.., | 
Works, Aston, Birmingham. 863 A 
ac a= peg ENGINE ER with  Engineerin 
ree or equivalent technical «qualificatiow 
REQU RED. Applicants should have a knowleds 
of A.C. and D.C. Electrical Power, modern Btesn 
Practice. Factory Maintenance, Design 4) 
struction of Refining and Milling and Wrapping ¥ 
chines and be aceustomed to the control of staf 
Address, P1717, The Engineer Office. Banu a 
\ INING ASSISTANT REQUIRED for Northen 
4 Nigeria, used to Empire or Banka Drill 
Write, giving full particulars and stating 
required, N..”’ £.0. - W. Vickers : 
Ltd., 5, Nicholas- lane, E.C. % 
LANNING SUPERINTENDENT W §xTED 7 
P Motor Car Manufacturers to Develoy T’lannin 
Dept. from existing Progress Dept.; + 
most modern Planning Methods essential ; 


conversant with Stores Systems ; 


of scientific management a sixons reco 
must be keen, thorough, able to select 


and h 
salary 


Address, 968, The J Engineer Office. 


ROMINEN 
REQUIRE 
experienced in Heating, Power and Ventilatio n 
outs, in Installation of Plant and in Plant \ 


good j 
State 
when 







practic: 


initiative ; progressive post 


ave ‘ i 
full experience and when at 


required, 


T MOTOR CAR MANUF a oa RERS 
WORKS ENGINEER ; . 









vet 


and able to get t 


udge of men, energetic 

age, experience in detail, salary required, aud 

free.—Address, 969, The Engineer Office. ; 
069 





E , 


I 





Africa, Capable 


bets AT ONCE for Central 
Charge of UY 


INEERS competent to Take 











Mills, 7 of Erecting New Plant and taking Breil 
bility for maintenance and repairs of existing boilers 
engines, electric plant, and machinery.— Write, st aed 
expesienee a qualifications, sna and “ers 
expected, to sa R537, Lee and Nightinea A A 

tising Offices, Liverpool. igs 
YALESMAN.—TOOL STEELS, FILES MU 
TWIST A SALE 


Cc 


must 


position will be a lucrative one for a gentl 
the necessary qualifications 
Applications, 
technical, if any—age, and remuneration req 
to be stated, and which 
he 


MAN is REQUIRED by the Indian repre: 
old-established Sheffield 






UTTE RS, DRILLS, &« Pree yy 
sel ‘ 

li ants 
ve, 


abo 


manufacturers. 


have experience of selling the 






and sound col! 


in which full details of ex 
be treated 
899, The | ug! 


will 


confidence.-—-Address, 





For continuation of Situations 


Open see page Iv 
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Beardmore’s Locomotive Works. 


Amonc the firms which have already made really 


two lines of rails cut them at right angles—one at 
the north end, the other through the centre—while 
| a third line is under construction. Close by, too, is 
the fitting-out basin, whieh is said to be the largest 
basin owned by any private concern. Thus, when 


serious alterations to their factories with the object | arrangements are complete, it will be possible to lift 


oO 


f utilising the extensions built during the war, for 


ee locomotives, almost as they are boxed in the 


peaceful productions, one of the most noteworthy | packing shed, straight into the hold of a ship in the 
is William Beardmore and Co., Limited, of Parkhead | basin ; or, if they are for home railways or other 


Forge and the Dalmuir Naval Construction Works, 


Glasgow. 


During the war, the Dalmuir works, which stand | 


| ports, to lay them on trucks and dispatch them by 
| the Caledonian main line. 


The Travelling Cranes.—One of the heaviest tasks 


on the north bank of the Clyde and are capable of | involved in the conversion of the department was the 

















% 
By 





CYLINDER PLANING MACHINES 


almost indefinite extension, were added to by the 
building of a large gun-mounting department covering 
many Laid out, erected and equipped on the 
most modern lines, this department had a steady 
output of completed 6m. howitzers and 18-pounder 
field guns. The barrels and breech mechanism were 
supplied by Parkhead, while the gun-mounting shop 
was responsible for making every other part and 
turning out the gun ready for action. A further 
contract for 200 18-pounder field guns had just been 
accepted, with an entirely new design of gun carriage, 
when the Armistice was signed, and this, in addition 
to the work in progress, including 6in. howitzers, 
meant that some 400 gun carriages had to be com- 
pleted. 

It was decided that these works should be converted 
for manufacturing locomotives, and that the change 
should be carried out without, as far as possible, 
interfering with the completion of the orders for 
guns. The photographs reproduced in our Supple- 
ment show the shops as they appeared when guns 
were being made and, as a contrast, the same shops 
as they are now arranged. The scheme naturally 
involved very careful planning in order to obviate 
throwing the men out of employment; but it was 
successfully carried through, and never since the 
Armistice has the department worked Jess than two 
shifts for twenty-four hours. The guns have been 
finished in gradually diminishing quantities, each 
batch occupying less and space. The men 
released from gun work each Saturday have found 
new locomotive plant and material awaiting their 
arrival on Monday morning. To enable this pro- 
gramme to be carried out smoothly, an elaborate 
system of “* processing ** was organised, which checks 
the progress of each job on a chart. When the 
drawing of any unit is completed, it is passed on to 
the processing department, where the best method of 
manufacturing each item is carefully planned out. 
A list of the necessary operations and the machines 
on which they have to be carried out, together with 
exact instructions for the making of all tools, jigs 
and gauges, is issued to the shops. Thus, instead of 
being thrown a blue print, and told to “‘ get it done,” 
the machinist is given written instructions, the 
machine is waiting for him, and, on proceeding to 
the tool store, he finds the necessary tools, jigs and 
gauges ready, they having been made from another 
copy of the process sheet issued beforehand to the 
tool room. Further, as soon as each machining 


acres. 


less 


operation of any unit is commenced, the fact is noted | 
on &@ gigantic process chart in the office ef the pro- | 


duction engineer, so that it is possible to tell at a 
glance the status quo of any particular job upon which 
work has been begun, as also its position at any 
particular time. 

Transport.—The new locomotive department is 
surrounded by a branch of the standard gauge 
railway which is laid to every part of the works, and 
communicates with the Caledonian main line a 
quarter of a mile distant. The shops are laid out in 
parallel lines running north and south, and already 


structural alterations to the girders, and even the 
walls of the buildings, necessitated by the instalment 
of new and much heavier cranes. A comparison of 
the views given in our Supplement will show the 
extent to which these alterations had to be carried, 
specially in the case of the erecting shop. Every- 
where the original girders have had to be replaced 
by others of stronger sections and reinforcedj with 
cross-girder lattice work. Additional girders} have 
been added to the frame of the walls.* The lighting 
has been entirely re-arranged to conform with the 
new requirements, while there is scarcely,a square 











removed and replaced, a process which naturally 
involved considerable excavation for the heavy plant 
laid down. Compressed air connections and hydraulic 
pipe lines have been made to all the shops, especially 
to the pits, to supply power for the final riveting 
operations necessary in the process of erection. Com- 
pressed air power is also used in the shops for hand 
drilling, pneumatic riveting, grinding, &c. The 
hydraulic power is supplied at a pressure of 1500 Ib. 
per square inch, and is used for presses, hammers, 
| riveters, &c. 

New Buildings.—Among the new buildings which 
have had to be erected are the hydraulic pump 
station, the steaming shed, the packing shed, and a 
new store for finished parts. The hydraulic pumping 
station supplies hydraulic power to all parts of the 
locomotive department and its repair establishments. 
The steaming shed has been built opposite the south 
end of the erecting shop, and is provided with friction 
rollers, by means of which the finished locomotive 
may be subjected to a running test while still under 
cover. When this test is completed, the locomotive 
oan be backed out of the steaming shed, and the mul- 
tiple track willl ead it into the new packing shed 
on the east side of the erecting shop. The packing 
shop comprises three bays, each fitted with plant for 
dismantling and packing a locomotive for transit in 
the shortest possible time and with a minimum of 
labour. Standard gauge railway connections also 
run from this shop to the side of a iarge 150-ton crane, 
by means of which cases can be lifted straight into 
the hold of a vessel lying in the basin. A rough 
material store has been erected, with a railway con- 
nection leading into the centre of the machine shop. 
Cranes have been fitted to the outside of this building 
to discharge material, brought alongside in trucks, 
on the ground floor or to a gallery running along the 
whole interior of this building. A new railway 
line has been laid, in more or less elliptic form, at th« 
north efid of the shops to help in the transportation 
of frame plates right into the frame shop; or other 
material, such as heavy castings, to the marking-off 
tables, whence they can be distributed to their 
respective bays in the machine shop. A branch of 
this railway, which passes outside the main building, 
carries all plate and bar material to the stock-yard, 
where it is unloaded by travelling cranes, each of 
75ft. span, and stacked methodically for each con- 
tract. Railway connections are laid from the stock- 
yard direct into the plating department and machine 
shops generally. 

Repair Department.—Before proceeding to a more 
detailed description of the shops, reference should 

| be made to the repair department which has been 
| established in an adjacent building over 700ft. long, 
| and is served by the usual standard gauge railway 
| connections. This shop was taken over after the 
| Armistice, and entirely reconstructed from war work 
e its present occupation. There are always from 
thirty to forty locomotives in various stages of 








CYLINDER BORING MACHINE 


yard of the concrete floor which has not experienced 
the effects of the general upheaval. 

In the erecting shop three pits have been made 
running the entire length of the shop, with cast steel 
tracks. The centre track incorporates five gauges, 
viz.: 3ft. 33in.—metre—3ft. 6in.,: 4ft. 8}in.—stand- 
ard—5ft. 3in., and 5ft. 6in. Special valve-setting 
arrangements have been provided on the centre track 
so that the engines may pass on this track straight 
through to the steaming'shed. This bay and the one 
adjacent to it, which is now used as a frame shop, where 
all the main frames for locomotives are machined, were 
originally used for the manufacture of 6in. howitzers, 
and all the plant: used in this connection has had to be 


overhaul, belonging to some six British railways, in 
hand in this shop. The floor of this building had to 
be reconstructed, and pits extending the whole length 
of the shop were dug. Ultimately this department, 
when it has overtaken the immense amount of work 
necessary in setting in order the British locomotives 
which have suffered so much during the war, will 
serve as a second-—-auxiliary— erecting shop for new 
locomotives. 

Machine Shops.—The machine shops are so arranged 
that all the raw material comes in at the north end, 
and, travelling along continuously, is completed and 
passes into the finished work store at the south end. 
In the machine shops, in addition to the modern 
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| 
machinery used for gun work, there have been | of all small and special parts. It is equipped with | Parkhead and Dalmuir comprising as a whole 4 


installed special machine tools, including plano- 
millers, two-spindle drillers for connecting-rods, 


vertical and horizontal grinding machines, grinding | 


machines for motion work, heavy Bullards, and slot- 
drilling machines. For the rapid handling of the 
work, additional cranes have been installed in each 
bay. A somewhat novel feature has been installed 
in connection with the marking-off tables, which 


run along the whole shop at the north end, in the | 


form of a runway so arranged that raw material can 
be lifted from the railway wagons alongside the 


tables and finally passed into any bay in the shop, | 


thus reducing hand labour to a minimum. 


Frame Shop.—The machinery in the frame shop | 


is entirely new, all the plant originally installed here 
for 6in. howitzer recuperators and axles having been 
removed. Two heavy frame plate slotting and 
drilling machines have been installed. They have four 


heads, each head being independently motor-driven. | 
The slotting machines, one of which is plainly shown | 


in the illustrations, are capable of dealing with layers 
of twenty frame plates at a time. 
three heavy radial machines for drilling and tre- 


panning work, a high-speed triplex radial drilling | 
machine on a traverse bed, and a set of heavy | 


straightening rolls, by means of which the frame 
plates are flattened. This shop is served by two 
20-ton and one 5-ton overhead electric travelling 
cranes. 

Tender Erecting Shop.—The tender erecting shop 
is at the south end of the same bay as the frame shop, 
and is thus adjacent to the locomotive erecting shop, 
which facilitates the transfer of the tender to the 
centre track for coupling up with the engine. 

Cylinder Shop.—The cylinder shop occupies the 
bay opposite to the wheel and axle shop, and is served 

















There are also | 





| pneumatic hammers, an oil-burning furnace, &c. 
| Finishing Shop.—trThe finishing shop is adjacent 
| to the machine shops, and is very commodious and 
| well equipped with power and hand cranes for the 
| easy handling of component parts. These parts, on 
| being received from the machine shops, are com- 
| pletely finished and assembled, so that when passed 
| to the erecting shop they are ready to go into position, 
A modern case-hardening plant has been installed 
at the lower end of the finishing shop for handling this 
portion of the work. 

Inspection Department.—Carrying out the firm’s 
| practice on ordnance work, a central inspection 
department has been provided for all small parts. 
|The various items pass through this department 
after each operation, prior to being delivered to the 
finishing shop, thus ensuring the accuracy of com- 
ponent parts. The larger parts are inspected after 
each operation, in the various sections of the shop. 

Tool Room.—The tool room and template shop is 
| self-contained and equipped with the latest machine 
tools and grinding machines for making all tools 
and special appliances, gauges, jigs and fixtures. It 
will be readily understood that on the ordnance work 
which these shops were previously turning out, great 
| accuracy and interchangeability were necessary, and 
that this desideratum was only attained by the adop- 
tion of the most modern machine tool practice in 
conjunction with the supply of special jigs, tools and 
gauges. It is thus noteworthy that this practice is 
being adhered to for the locomotive work upon which 
the shops are now engaged, and that the firm intends 
to make this interchangeability a strong feature of 
the works’ production. Above the tool store, which 
runs along one side of the machine shops, a gallery 
has been equipped for storing all the jigs and gauges 











FRAME SLOTTING MACHINE 


with one 2-ton and one 5-ton crane. The equipment 
includes two cylinder barrel and valve chamber 
boring machines, which bore a twin-cylinder casting 
at one operation, three heavy planing machines 
driven by reversible electric motors, one high-speed 
horizontal drilling, tapping and milling machine, and 
high-speed radial drilling machines, turning lathes, 
&c. The equipment is such that the cylinders, with 
all their details, can be completely finished and fitted. 
After they have been tested by hydraulic pressure 
they pass as complete units into the erecting shop. 
Wheel and Azle Shop.—The wheels and axles are 
finished complete with tires and passed direct to the 
erecting shop. The equipment in the wheel shop 
comprises axle ending and centering machines, six 
wheel and axle lathes, an 8ft. vertical boring mill, 


a tire drilling and tapping machine, a quartering | 
machine, a keyseating machine, and a hydraulic | 


wheel press, all being motor-driven. This shop 
which, together with the cylinder shop, originally 
formed the gun inspection department, has been 
completely transformed and re-equipped with travel- 
ling cranes. 

Brass and Copper Shops.—The brass shop was for- 


merly utilised for the manufacture of gun sights, and | 


has been entirely reconstructed for the machining 
of locomotive parts. The installation consists of 
modern capstans, automatic machines for copper 
stays, horizontal and vertical milling machines, 
sensitive drilling machines, lathes, engraving 
machines, &e. The copper shop is adjacent to the 
brass shop, and is equipped with hydraulic pipe 
bending plant, shearing machines, and other plant 
necessary for dealing with copper and sheet work, 
including dome casings, clothing for boilers, &e. 
Smithy.—The forge at Parkhead supplies all the | 
heavy forgings, but a new smithy has been erected | 
at Dalmuir, with about twenty fires, for the forging | 


{required for any particular contract, when not 
| actually in use in the shops. 

| Tender, Cab and Splasher Shop.—This shop con- 
| sists of three bays, the centre one of which is served 
| by a 30-ton double crane and a 10-ton single crab 
| overhead electric crane. The machine shops are 
| served by one 10-ton and one 5-ton crane; and the 
| cab and splasher shop by one 5-ton overhead electric 
| crane. Jib cranes have also been fitted up at different 
| points for handling the portable hydraulic riveting 
machines, and to serve the large gap riveter used for 
| tank sides. Pits with multiple gauge track are pro- 
| vided for wheeling tenders, and others for testing 
|tanks. The angle iron smithy is responsible for all 
| pressed steel work, such as splashers, cabs, &c. It is 
equipped with modern hydraulic flanging presses, 
bending machines and the necessary furnaces. The 
machine shop is equipped with fixed and portable 
| hydraulic riveting machines, a plate edge planing 
/machine, plate bending and straightening rolls, 
punching and shearing machines, radial drills, plate 
| slotting machines, and plate edge milling machines. 
A grinding shop has also been laid out adjacent to this 
shop, and is equipped with Tasker’s grinders of 
various sizes. 

Erecting Shop—The erecting shop has_ been 
equipped with two 60-ton overhead cranes and one 
5-ton crane for the rapid handling of small parts. 
Hydraulic jib cranes will be provided, one for every 
two engines over the erecting pits. Ample hydraulic 
and air connections have been provided at numerous 
points throughout this shop for the use of riveters, 
hammers, grinding, &c. 

The ordnance machine shops at Parkhead, con- 
sisting of thirteen bays, each over 400ft. long, together 
with shell shops—two bays over 600ft. long—and the 
air vessel forge—one bay over 700ft. long—have also 
been converted for locomotive work; the works at 





department under one management. In addition 
to the large boiler shop at Parkhead, there has also 
been laid down a large shop where, for the time 
being, extensive repairs are being carried out to loco. 
motives for the different railway companies. 

It is noteworthy that every part for the Beardmore 
locomotives is manufactured by the firm itself op 
one of its associated concerns. In this connection, 
a new steel foundry is being laid down at the Moss 
End works, specially for locomotive castings, and 
particularly for cast steel wheel centres. 

Although it is such a short time since the works 
started on their new réle, some important orders 
are already being executed, and it is possible that 
another, involving the construction of 500 locomotives 
for Roumania, will be undertaken in conjunction 
with Vickers, Limited. The contracts passing through 
the shops include thirty-five engines for the East 
Indian Railways, twenty for the Great Eastern 
Railway, nineteen for the Nigerian State Railways, 
and ninety for the London and North-Western 
Railway. Of these engines, the locomotives for the 
East Indian Railway are the most massive, as they 
weigh, together with their tenders, 119.85 tons 
apiece. They are, of course, for the 5ft. 6in. gauge, 
and have eight-coupled driving wheels. The cylinders 
are 22in. in diameter by 26in. stroke, and steam is 
supplied to them, at 160 lb. per square inch pressure, 
by a boiler having 2159 square feet of heating surface. 








Feed Heating for Land Power 
Stations. 
No. III.* 
By K. BAUMANN. 


Section IV.—FUNDAMENTAL PRINCIPLES GOVERNING 
THE EconoMy OF PowER STATIONS. 


(a) The Law of Elliot.—It is often contended that 
the relatively low thermal efficiency of steam power 
stations is due to the extra heat required to evaporate 
water, i.e., to the relatively high latent heat. This 
contention, however, is quite erroneous, as will be 
shown below. 

It is true that the possible thermal efficiency of 
the cycle usually adopted in connection with steam 
turbines is not as high as that of the Carnot cycle. 
But in 1884, Professor Elliot proved that the usual 
steam cycle with saturated steam, when combined 
with multi-stage feed-water heating, is thermally 
as efficient as the Carnot cycle, and that, as a matter 
of fact, the thermal efficiency can be expressed by the 
same formula, namely :— 


Heat converted into mechanical 


setae, wieeg * work ’ 
ere a ae ~ Total heat entering the turbine 
Where 7, = thermal efficiency of turbine including 
feed heaters, 
T, = absolute temperature of steam enter- 
ing turbine (saturated steam), 
T, = absolute temperature of steam leaving 


turbine. 


The apparent disadvantage of steam used in a heat 
engine can, therefore, be eliminated by the use of 
multi-stage feed-water heating. 

From the formula given above, the conclusion to be 
derived is that in order to obtain the highest thermal 
efficiency of a heat engine it is necessary that in no 
part of the cycle should heat of high temperature 
be allowed to become heat of low temperature without 
producing the maximum possible mechanical work. 
The commercial value of heat in a station which is 
primarily intended to produce power must obviously 
be measured by the amount of mechanical work 
which can be produced by such heat. This commercial 
value is proportional to the thermodynamic value 
of heat, which is expressed by the quantity of heat 
multiplied by the difference of its temperature and 
the temperature at the coldest part of the cycle. 
Heat at its highest temperature has the highest 
thermodynamic value, and, therefore, also its highest 
commercial value. Heat at the lowest temperature 
obtained in the cycle is of no thermodynamic or 
commercial value at all. 

(b) The Commercial Value of Heat.—The com- 
mercial value of heat at the temperature T, rela- 
tively to that at the highest temperature T, may be 
expressed as follows :— 

paws Sia: T, 

7= T, — Ts 
which we may term the relative quality or grade of 
heat. Heat at the highest temperature T, would be 
of grade 1; and heat at the lowest temperature 
grade 0. The grade q is a measure of the capacity of 
heat to produce mechanical work. As in modern 
power stations superheated steam is generally used, 
the law of Elliot cannot be strictly applied, but it is 
obvious that for the purpose of this discussion on 
general principles it is permissible to use this law 
if for the temperatures T, and T, the highest and 
lowest saturation temperatures respectively are used. 

Wherever heat has to be transferred from one body 


*No. II. appeared August 6th. 
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to another it is essential that the transference should 
be carried out with the minimum possible: drop in 
temperature. It is wasteful, therefore, to heat cold 
water by means of hot steam or relatively hot gases. 
The value of the heat which may be available in a 
power station for use in the heat cycle must be judged, 
not by its quantity in B.Th.U.’s, but by its capacity 
for producing mechanical work; that is, by its 
quantity multiplied by the difference between its 
temperature and the temperature in the coldest 
part of its eycle. 

(c) Value of Heat in Air Used for Cooling Alter- 
nators.—The commercial value of the heat in the air 
used for cooling the alternator is much smaller than 
would appear at first sight. Taking an alternator 
efficiency, excluding bearing losses of 95 per cent., 
the heat in the air leaving the alternator would 
represent 5 per cent. of the heat transferred into 
mechanical work at the turbine coupling. With a 
thermal efficiency of 20 per cent., this heat would be 
1 per cent, of the total heat. 

The utilisation of this heat, it is often contended, 
would accordingly represent @ net gain of 1 per cent. 
According to the principles stated above, the thermo- 
dynamic value of this heat is very much smaller 


than that implied in this figure. Taking, for instanee. 


the lowest temperature of the cycle at 50 deg. Fahy, 
the temperature of the air from the alternator as 
120 deg. Fah., and the highest temperature of the 







“Tue Ewoweer” 





is heated by an air heater utilising the heat of the 
chimney gases. 

In the first case the use of the hot air from the 
alternator would have the effect of raising the furnace 
temperature by about 30 deg. Fah. Consequently, 
if the flue gas temperature is raised by the same 
amount, the rating of the boiler would be increased 
by not more that 5 per cent. due to the higher mean 

difference between the water and the 
combustion gases; but the economy would remain 
the same. Alternatively, if the rating be kept the 
same, the efficiency of the boiler would be increased 
by about 0.5 per cent., which is half that calculated 
in the usual manner, but is considerably more than 
one would expect from the principles stated above. 
This is due to the fact that the cycle without an air 
economiser is not efficient, {which is a condition for 
the lication of the Law of Elliot. 

In second case an air economiser is used. The 
advantage obtainable by the use of the hot air from 
the alternator eonsists simply in a small saving in 
the size of the air heater, as in such an installation 
it would not be possible to increase the furnace 
temperature, which is fixed from other considerations. 
Tt is obvious that this small saving in the size of the 
air heater would represent less than the additional 
cost of the air ducts between the alternator and the 
’ The conclusion arrived at, therefore, is that the 
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GENERAL ARRANGEMENT OF TURBO-ALTERNATORS SET AT STOKE-ON-TRENT 


cycle as 400 deg. Fah., the relative value of one/| utilisation of the heat in the air coming from the 
B.Th.U. at 120 deg. Fah. is only equal to :— | alternator is not a commerciolly economical proposi- 
120 — 50 70 | tion, a fact which is quite in accordance with the 
ao a 0.2B. Th. U. at 400 deg. Fah. | thermodynamic principles stated above. 
oa | (d) The Degradation of Heat in Steam-operated Air 
The improvement made possible by the utilisation | Hjectors, Feed Pumps, &c.—It is often contended that 
of 1 per cent. of heat at 120 deg. Fah. in an other- | the efficiency of a steam-operated air ejector is very 
wise efficient cycle is thus only 0.2 per cent. If in| high, as the exhaust steam is utilised for heating the 
utilising this heat it has to be transferred to another | feed water. That these air ejectors are very wasteful 
body, the temperature will be decreased, and, conse- | can, however, easily be proved by applying the prin- 
quently, the value of the heat will be lower than that | ciples above stated. 
stated. Assume an air ejector takes 2 per cent. of high- 
Let us examine the possible ways and means of | pressure steam and that 85 per cent. of the heat is 
using the heat in the air from the alternator. | recovered by heating the feed water from 60 deg. 
(1) The air may be utilised:to heat the feed water | Fah, to approximately 80 deg. Fah. The apparent 
from, say, 60 deg. Fah. to about 75 deg. Fah. On additional heat consumption of the plant due’ to the 
the other hand, the heating of the feed water | air ejector would only be 0.3 per cent., which, of 


through this range could be performed by 14 per cent. 
of steam at a temperature of 85 deg. Fah. bled from 
the main turbine. By bleeding this steam we lose 
work in the main turbine. Assuming the steam were 
bled before the last’ stage of.a 15-stage turbine, the 
work lost would be 

1.5 

15 
This loss would be avoided if the feed heating were 
done by the air fromthe alternator ; the improvement 
due to the utilisation of the heat in. the alternator air 
is, accordingly only 0.1 per cent. 

(2) The air from the alternator. may be utilised 
for combustion. There are two possible arrange- 
ments :—(a) The air used for combustion” is™ not 
heated in any way; (b) the air used for combustion 


= 0.1 per cent. . 





course, compares very favourably with other kinds 
of air pumps. The true basis of comparison, however, 
is quite different. The same amount of feed heating 
could be performed by bleeding the main turbine. 
As shown in the previous case, the loss in mechanical 
power due to this procedure would only be about 
0.13 per cent. Crediting this loss to the steam ejector, 
we find that the true additional heat consumption 
due to the air ejector is not. 0.3 per cent. but 1.87 per 
cent., which, of course, is much higher than that of an 
ordinary air pump driven by an electric motor. 
Exactly the same applies to inefficient turbine- 
driven feed pumps. | ‘The'steam consumption of these 
pumps may, be as much as 3 per cent. of the total 
consumption. If this steam had been used in the 
main turbine, before being used for feed heating, at 
least 2.4 per cent, more output in the main turbine 





would have been obtained. On the other hand, the 
electrically driven feed pump would: require power 
equal to 0.6 per cent. of the main set. The net saving 
by using motor-driven feed pumps would accordingly 
be 2.4 - 0.6 = 1.8 per cent. It would be more 
efficient to utilise the exhaust steam, which is gener- 
ally at atmospheric pressure, to heat water at a 
higher temperature (say, from 180 deg. to 200 deg. 
Fah.), as in this case the temperature drop in trans- 
ferring the heat in the feed-water heater would 
become smaller. This condition would be obtained 
if the feed water had been heated first of all by steam 
bled from the low-pressure end of the main turbine. 
If, in the case of the feed pump above referred to, the 
3 per cent. of steam had been utilised in the main 
turbine and bled from it at about atmospheric pres- 
sure, the additional output would be about 1.6 per 
cent. and the net saving by using an electrically 
driven feed pump would only be 1.0 per cent. as 
compared with 1.6 per cent. if the exhaust steam 
were used to heat the cold feed water. 

Tests were made in June, 1919, on the 3000-kilowatt 
turbo-alternator set supplied: by the Metropolitan- 
Vickers Electrical Company to Stoke Corporation in 
accordance with the specification prepared by Mr. 
C. H. Yeaman, electrical engineer to the Corporation, 
and installed at the Central. Power-house, Hanley, 
Stoke-on-Trent. The normal steam conditions at the 
station are :—Pressure, 170 lb. per square inch g.; 
superheat, 200 deg. Fah.; circulating water tempera- 
ture, 80 deg. Fah. 

The general arrangement of the plant is shown in 
the sketch. It provides for the admission of steam to 
a feed-water heater from an intermediate low-pressure 
stage of the turbine. Consumption tests were taken 
with the feed water in operation and also with the 
feed-water heater cut out. The result of these tests 
is given below : 





Full load Full load 
without heater. with heater. 

Duration of test, hours. . a 2 “a 
Steam temperature, deg. Fah. 553.0... 556.2 
Steam pressure (gauge), pounds 

persquareinch.. .. .. $7.3) i... 176.2 
Steam pressure (absolute), 

pounds per square inch .. 108.8". «.. 190.7 
Saturation temperature (Cal- 4 

lendar),deg. Fah. .. .. 377.9 377.8 
Superheat, deg. Fah. .. .. 175.1 178.4 
Circulating water inlet tem- 

perature, deg. Fah. ..  .. 79.4 78.8 
Total steam condensed, pounds 

r hour ws cater wor SO .. 40,098 


Load, kilowatts books, te 3,000 .. 3,015 
Consumption (actual) as run, 
pounds kilowatt-hour i 28.22 ©... 13.30 
Corrections : 
Defect in  superheat from 


200 deg. Fah., deg. Fah. .. = eee 21.6 
Correction (10.5 deg. Fah = 

1 per cent.), per cent. aie — 2.37 :.. — 2.05, 
Excess pressure above 170 lb. 

(194.7 abs.), pounds me 6.1 ur 6.0 


Correction (20 Ib. = 0.55 pe 
cent.), per cent. a 

Circulating water temperature 
below 80 deg. Fah., deg. 
MM at oe “std aaa 

Corresponding’ effect on 
vacuum, inches Hg... .. 0.035... 0.071 

Correction for vacuum, lin. = 

per cen ee 

Correction for vacuum neces- 

sary, percent. .. a. 

Correction for circulating 

water quantity, per cent. .. Negligible .. 

Total corrections, per cent. .. = 1.96 

Total corrections, pounds kilo- 

watt-hour .. /.j> 0. tL = 0526s... - 0.19 

Corrected consumption at 

actual san ace Tse 
Steam consumption corrected 
for excess airleakage.. .. Fa. 98° 3; 12.98 

It should be pointed out that although provision 
had been made for water sealing the glands on the 
heater valves, this was not done on test, in order 
to simplify test measurements. This accounts for the 
drop in vacuum when the heater was put into service. 
Making allowance for this drop, it was found that the 
difference in the steam consumption with and. without. 
heater was very small. 

The tests on the plant at Stoke-on-Trent were made 
by Mr. W. M. Selvey, consulting engineer, and the 
following is an extract from his report :— 

“* The feed heater referred to consists of an auxiliary 
condenser, the circulating water of which is the feed 
discharged by the condensate pump, which thus gets 
heated on its way back to the hot well. The steam 
condensed is steam taken off from a late stage of the 
turbine; the pressure of this’ is 8.34in. Hg. absolute, 
or 154.1deg. Fah. The feed was heated from 
86.2 deg. Fab. to 141.1 deg. Fah., a rise of 54.8 deg. 
Fah. The net result on the heat balance is a reduction 
in the heat to be extracted by the main condenser in 
the proportion of 972.1 to 917.3, 7.e., 5.64 per cent. 
This should have produced a corresponding reduction 
in the temperature difference in the main condenser 
of 5.64 per cent. of 13.65, i.e., 0.77 dep. Fah.’ In 
addition to this, the circulating water rise should have 
been reduced 5.64 per cent. of 13.1, 7.e., 0.74 deg. 
Fah. Hence the effective vacuum temperatures 
should have been reduced by 0.77 plus a half of 
0.74 deg. Fah = 1.14deg. Fah. This would have 
reduced the full load vacuum from 1.90 to 1.786, 
instead of which the vacuum actually rose to 1.93in. 
Hg. absolute ; hence the air leak introduced by putting 
on the heater spoilt the vacuum by 0.144. This, at 
7 per cent. per lin. Hg. is equivalent to 1 per cent. of 
the consumption which would have reduced the ascer- 
tained figure of 13.11 Ib, to 12.98 Ib., which is practic- 


” - 
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+. 0.24 + 0.50 


Negligible 
— 1.40 


12.96 .. 13.11 
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ally the same as when the heater is out of circuit. The 
differences in question are, of course, very fine, but 
these figures show that within the limits of accuracy 
of the experiment the effect on the efficiency of the 
whole set of by-passing out 5.6 per cent. of the steam 
at 8.34in. Hg. absolute pressure is exceedingly small. 
The gain in vacuum due to the introduction of the 
additional surface and circulating water very largely 
compensate for the loss of work which would have been 
recovered by expanding the 5.64 per cent. of the 
steam from 8.34in. Hg. through the latter stages 
of the turbine to the main condenser. The heater 
valves are provided with water-sealed glands, which 
could have been used during the test if arrangements 
had been made to furnish them with a measured 
supply of water. This additional complication, how- 
ever, was not thought. necessary, although had such 
a large leak been suspected the glands would, ‘of 
course, have been tightened up.”’ 

“The heat gained in the feed, 7.e., 54.8 deg. Fah., 
is therefore very largely net and represents an 
imprevement under the conditions of this test of 
about 4.4 per cent. on the total heat consumption.” 








Valves for Steam and Gas Engines. 
By CHARLES HURST. 

Ir is a curious faet in the development of the steam 
engine that since Watt’s time there has not been employed 
a valve which is perfectly steam tight under all conditions 
of working. The Corliss valve nearly approaches the ideal 
conditions when properly lubricated and operating with 
saturated steam of moderate pressure; but with high 
superheat and high pressure it is liable to distortion and 
rapid abrasion of the wearing surfaces. The double-beat 
valve is immune from abrasion troubles, but its tightness 
under varying loads is questionable, since it is imprac- 
ticable to grind the faces under working conditions. The 
valve is made tight when cold, and this is all that can be 
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SUGGESTED FORM OF STEAM VALVE 


done. Use it on the internal combustion engine, where 
absolute tightness is essential, and it proves a failure 
The detection of slight leakages in steam engines is most 
difficult, and the inference is that leakage is always 
present to a greater or less degree. If we except the 
sleeve valve, internal combustion engineers are limited 
to one type, the mushroom valve. After many trials and 
failures all other varieties have been abandoned, and the 
single-beat dise valve reigns supreme. 

For some time past the writer has asked steam engineers 
the question, Why not use mushroom valves for steam 
engines ? The invariable answer is that the difficulty of 
opening such a valve against the initial steam pressure 
prohibits its use. A 20in. cylinder, they hold, would 
require a valve about 5in. diameter, and the force required 
to open it with 2001b. boiler pressure would be about 
4000 lb. ; the valve gear would be too heavy, wear would 
be excessive, and governing difficult. The writer suggests 
that this is all a mistake, and that by rational design these 
objections can be overcome. 

It would appear that the first step in the problem isto 
make the valve as small as possible. It is time that the 
hoary, empirical rule of designing valve openings to give 
a mean speed of about 110ft. per second was discarded. 
The old bogey of a horizontal admission line, although 
discredited by many advanced designers, has still large 
powers to awe and mislead: so much so that the writer 
has never yet succeeded in persuading a reputable and long- 
established firm to abandon it, and give much higher steam 
speeds. The absurdity of the old rule is seen when it is 
remembered that in most engines the maximum port 
opening is attained at about one-tenth of the stroke, 
when the piston is only moving at about half its mean 


In addition to increasing steam speeds, an attempt 
should be made to give an easier flow of steam past the 
valve, and with this obiect in view the form of valve and 
seat shown in the accompanying figure is suggested. Here 
the steam is led through a gradually contracting and 
expanding vein. This principle is largely employed for a 
variety of purposes in engineering, notably in the Hop. 
kinson-Ferranti valve. The difficulty of opening with a 
valve of this type is easily overeome. It will be noticed 
that it enables the clearance to be cut down to very small 
limits. Consequently,, the compression curve becomes 
exceptionally steep, and there is no difficulty in carrying 
the compression pressure nearly to initial pressure, and 
thus at the instant of opening the effort necessary to lift 
the valve is quite insignificant. Further than this, a 
eareful design of valve gear employing roiling levers will 
enable the actuating mechanism and governor to obtain 
a considerable mechanical advantage at the beginning 
of the lift. The single-beat valve also in itself forms a 
most efficient relief valve, ready to open on a very slight 
excess of pressure in the steam cylinder above that in the 
steam chest. 

It is contended that these features, that is, a perfectly 
tight valve, small clearance, and smooth machined sur- 
faces exposed to the expanding steam in the cylinder, 
would produce a notable improvement in the economy 
of reciprocating engines, whilst the cost of manufacture 
is certainly lower than that of the usual double-beat 
valve, with its complicated cage and complex cylinder 
casting. , 

With regard to conduction of heat from the cylinders 
much might be done to reduce this loss. The connection 
between the frame and the cylinder could be made with a 
series of accurately machined distance collars or ferrules, 
the intervening space between the flanges being fitted with 
magnesia and asbestos. ‘The same construction could: -be 
adopted with advantage in horizontal engines between the 
cylinder ‘feet and the foundation plate. 


scarcely the same field for improvement, Tight valves 
being, essential to continuous running, only the mushroom 
valve is employed. It is obvious, however, that from a 
purely mechanical and production point of view the gain 
would be considerable ‘if smaller valves could be used. 
It would reduce the labour of! grinding:in; and would cut 
down the size and weight of the valve operating mechanism 
and governor gear, with corresponding-reduction jin, first 
cost, : 

A stream-line. valve opening has, undoubted possi- 
bilities in this direction, and is suggested as being a step 





speed. The fact is, the whole theory of valve areas—if 
theory it can be called—is entirely wrong. 


in the right path in the design of all internal’ combustion 
reciprocating engines. ) 





Turning |to the internal combustion engine, there is , 
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Launch of a Cargo Vessel at 
Woolston. 


THE first of a number of 4300-ton cargo steamers, the 
Meandros, to the order of M. Embiricos, Limited, of Holland 
House, Bury-street, London, has just been launched by 
John I. Thornycroft and Co., Limited, at the Woolston 
Works, and is noteworthy, as she is the first of this firm’s 
post-war mercantile programme. Incidentally, she is one 
of the largest vessels built on the Woolston side. The 
Meandros is a steel screw cargo steamer for the Greek 
trade, is classed 100 A.1 at Lloyd’s, and is of the poop, 
bridge and forecastle type. The following are her dimen- 
sions :—-Length overall,: 311ft.; length between perpen- 
diculars, 300ft.; beam, 43ft, éin.; depth, 24ft. 54in.; 
draught, 20ft. 3in.; deadweight, 4300 tons ; speed, loaded, 

| 9} knots. The vessel,is diyided into six water-tight com- 
partments, and has a total cargo capacity of 180,000 eubic 
feet. Six 3}-ton winches are, installed for handling the 
cargo. Water ballast to the extent of 870 tons is arranged 

| for in the double bottam and peaks. The propelling 

' machinery, which we illustrate,’ consists of triple-expan 
sion engines, having cylinders ’2}in., 34in., and 57in. dia- 
meter by 36in. stroke, driving a single screw at about 
80 revolutions per minute at full speed. Steam is supplied 
by two cylindrical boilers, 14ft. 9in. diameter by 10ft. 6in. 
long, having a total heating surface of 4100 square feet, 
the working pressure being 180 Ib. per square inch. 

This steamer will be followed in due course by two 
sister ships for the same owners, which will be fitted with 
geared turbines, using steam superheated 200 deg. and 
driving the main shaft through double reduction gears. 








Trsrs were made last year by the United States Bureau 
of Standards on cement which had been stored for 4 con- 
siderable period. In some cases the, storage period 
amounted to more than a year. Several such samples 
were submitted for tests. The results. indicate a reduc- 
tion, in strength: of, cement which had been stored for 
more than one year. One set of samples, which had been 
in storage over two years, gave the same strength of com- 
pression for 1—13-3 ‘concrete as was obtained for a 
1-2-4 concrete made With ‘the! same brand’ of new 
| cement. The old ¢ement/'wads then tested with a 5 per 
| cent, ealeium! dhloride ‘solution, and showed:anm-inerease of 
| about 30 per eent.!in seven days.over the same cement, with 
| ordinary mixing water, 
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A Seven-Day Journal. 


Paris and Havre Pipe Line — Hickman Amalgamation — Coal Experimental Station — 
Chepstow Shipyard Purchase — Channel Tunnel Policy 
- Railw ay Docks Wages Scheme — Famous German Shipbuilder Dead - 
Labour Problems — British Industries. Fair - 
Shipbuilding Slump — Electrical Trades Union Dispute — Oil Tanks for Marseilles — Iron Ore Mining at Irthlingborough — 


- Brussels—New York Air Service — 
- Fuel Practice in Works - 
7 


Problem - 
Oil Fuel - 
British Bnteies Exhibition 


Baldwins—S iperlings Dispute — 


Brunner, Mond Donation to 


Universities — Dock Labour 
— Largest Pacific Liner — Aquitania and 
Dam Construction in Australia — 
~ University of London Site — American 
Factory Department 


Reorganisation — Cheap Gas at Sunderland. — Death of Tyneside Shipbuilder. 


Tue French Minister of Public Works has just 
give in his sanction to a scheme for the construction 
of a pipe line between Paris and Hayre, with the 
object of making more readily available in Paris 
supplies of oil fuel as a remedy for the coal shortage. 
This agreement which has been entered i ith 
the Compagnie Francaise de Transport des Magtinas 
et Petroles stipulates for a minimum supply in Paris 
of 2400 tons of crude petroleum per day. The pipe 
line is to be completed and in operation within 
twelve months. 

a * * i 

AN important amalgamation in the iron and steel 
trade was Officially announced last Friday. As a 
result of prolonged negotiations the shareholders of 
Alfred Hickman, Limited, are to be offered, for every, 
£1 share held by them, one £1 deferred share - in. 
Stewarts and Lloyds, and @% in equal to 
7s. 6d. per share. The offer in ( litional on 80 per 
cent. of the shares of Alfr [ “ i being offered 
for exchange. ae pe ay, a 

* eos 

AN official | 4 i" 
that an e 
scientific 
material 
Nott ingha } 
station is 
the Comm 
genous Sources. The > copie 
£100,000, has been privately 
land Coal Products Company formed. 
has constructed, or is intexiding to conga, Bre 
different types of retort for the experimental work. 

* * # tc me 

THe shareholders of Messrs. Brunner, M 
(>. have now, by a large mi y; passe 
resolution authorising the directors to distribute 
among universities or other scientific institutions in 
the United Kingdom a sum of £100,000 from surplus 
reserve for scientific education and research work. 
An amendment to reduce the sum to £50,000 was 
rejected. 















* * * 


On the recommendation of the Court, under the 
presidency of Lord Shaw, which investigated the 
claims_of the dockers, a system of registration of 
dock labourers has been put in force. It was stated 
in @ report issued a few days ago that there are now 
nearly twice as many men seeking work at the docks 
as in the pre-war period, and that a serious problem 
in casual labour has been raised. It is expected that 
it will be necessary to find work elsewhere for 10,000 
labourers whose names are on the register. 

abe cally 


THE proposed commercial service by air from 
Brussels to New York has been the subject of recent 
discussion in Belgian commercial and engineering 
circles, and it is believed that steps towards the 
realisation of this scheme will be taken by the Belgian 
Chamber of Commerce in the United States. The 
journey from Brussels to New York should not, it is 
estimated, occupy, more than forty-eight hours. 
Dirigibles would be employed, and provisional plans 
indicate that airships 310 m. in length and equipped 
with engines of 6000 horse-power would be used for 
the Transatlantic service, Each airship would have 
accommodation for 200 passengers, and a certain 
amount of cargo space would be provided. To ensure 
the safety of passengers, lifeboats would be carried. 

ko 


AFTER -a@ good deal of,.delay, it is announced that 
the difficulties. which arose, between the Government 
and the syndicate, which entered into a contract to 
purchase the. National Shipyard at Chepstow have 
been adjusted. It, will be recalled that the intending 
purchasers, put forward a demand for the cancellation 
of the contract on the ground that it had been.entered 
into;on the understanding that the excess profits duty 
was; to be withdrawn. 

* a * 


ADVOOATHS' of ‘the Channel Tunnel are apparently 
doonied to a further period of waiting. In the House 
of Commons oh Tuesday, Mr.’ Bonar Law stated that 
in acéordance with a promise made by the’ Prime 
Minister the problem had again been examined ‘from 
the military, engineering and ‘naval point of view. 
The opinions expressed by ‘experts ‘on’ the’ subject 
were, it was added, very coniflicting, and the Govern- 
ment were not in & position to give tirne fora dis- 


cussion of the subject. 
* x * 


Ir is announced that there will be launched from 
the Fairfield Clyde Yard on Tuesday next the C.P.0.8, 
liner Empress of Canada, which will be the largest. 
and fastest steamer yet placed on the Pacific service. 


|. the | week for po 









| below 50s. per week 


y | The new rates are operative 














By the arrival of the Aquitania at-Southampton 
on Saturday last this famous Cunarder co 
its first round voyage as an oil-burner. For the 
return voyage fuel was taken into the oil tanks 
within a period of twenty hours, and the work required 
the services of only six men. The average speed 
attained in the run from New York to Cherbourg 
was 23.28 knots. 

* * * 

Ir is announced that next month the Federation of 
British Industries will, under the control of an expert 
committee, put in operation a scheme for the improve- 
ment of fuel practice in industrial undertakings with 
the object of reduging production costs and of con- 
serving our coal resources. In the first instance, the 
seheme will: be confined to gas-producing and steam- 
Taising plant. a «a 


A NATIONAL agreement has been entered imto 
between the dock-owning railway companies and men 










employed. at ta on the subject of wages. 
The workers are. » divided into nine sections, and 
the rates of ag upon range from 75s. a 


* 


labourers to 85s. for leading 

dockgate men. ese rates of pay will be continued 

as long as the cost of living is 150 per cent. above the 

war standard, but shall fluctuate by ls. for every 

points change in the cost of living as published 

- the Board of bev but. shall not in any event fall 

we. the lowest nde class of labour. 

and overtime. 
July Ist last. 


Special provision is 


* * * 


‘Tae death of, Ernest Voss at Hamburg, at the age 
of: Seventy-eight, removes a well-known figure in 
shipbuilding world, he having been one 


egcuee 
e founders of the firm of Blohm and Voss 


Ernest Voss obtained his experience with English 
shipbuilding firms, and was afterwards engineer and 
surveyor to Lloyds’ Register in Germany. The firm 
of Blohm and Voss was founded in 1876. Among the 
many notable productions of the yard, which included 
war vessels as well as merchant ships, was the 
Vaterland. 
* * 

Tue Australian Board of Works has accepted a 
tender for the construction of a concrete dam at 
Healesville. The dam is to be designed for a capacity 
of 6,000,000 gallons, and the provisional dimensions 
adopted are:—Height 135ft., top length 946ft., 
thickness at base 111ft. Its construction is estimated 
to occupy five years, and the contract price is £400,000. 

* * * 


THE proposal that the Government should contri- 
bute £100,000 towards the guarantee fund in connec- 
tion with the holding of a, British Empire Exhibition 
under the auspices of the: Board of Trade has been the 
subject of a resolution in the House of Commons by 
Mr. Kellaway. The resolution was agreed to without 
a division. 

* * * 

Iris announced that a settlement has been reached 
in connection with the dispute between Baldwins, 
Limited, and. Messrs. Sperling and Co. It will 
be recalled that Messrs. Sperling and Co. made 
an offer to purchase Baldwin £1 shares at @ price of 
65s. each, and the purchase money was to have been 
paid on June 30th last... A dispute arose and new pro- 
posals have now been put forward that Messrs, 
Sperling and, Co. shall pay one-third of the pur- 
chase price in cash and: the balance in 5 per cent. 
debentures of the Baldwin company, which will be 
issued free of tax. This offer is, it is believed, likely 
to. be accepted. 


* * * 


THE labour meetings held ‘in London during the 
present week have been of considerable importance. 
The Executive of the Miners’ Federation met on 
Wednesday and the National Delegate Conference was 
held yesterday. There appears to be a difference of 
opinion as to the demands which are to be put forward 
by the miners. One section would be content with 
half of the 14s. 2d. per ton being taken off the price 
of coal as a first instalment: but the more militant 
section of the miners are said to be adverse to this com- 
promise. A good deal depends on the attitude which 
may be taken up by the Triple Alliance. 

* * 


Ir has been decided that the British Industries 
Fair will, be held between February 21st. and March 
4th next. As was the case this year, there will be 
concurrent exhibitions at London, Birmingham, and 
Glasgow. The Overseas Trade Department announces 
that as it was unable to secure the Crystal Palace 
for the fair it has , entered, into a contract for, the 
use of the White City. 


No definite decision has yet been reached in con- 
nection with the offer by the Government of the 
Bloomsbury site to the University of London. The 
Chancellor of the Exchequer, in reply to a question 
on Monday last, said that in the event of the Senate 
of the London University approving another site than 
that at Bloomsbury the Government would not feel 
justified in offering financial aid. Mr. Chamberlain 
said that the Bloomsbury site appeared to be admir- 
ably adapted for the purpose in view, which was to 
enable the University of London to rise to the high 
level of its opportunities. That could not, it was 
thought, be secured by an erection on another site. 

* *& * 


A STATEMENT: ss whick has just been issued by the 
Atlantic Coast Shipbuilders’ Association indicates 
that American shipbuilding on Government account 
is on @ diminishing seale. During the present year 
the total work in hand has declined by nearly 500,000 
gross tons, owing entirely to the shortage of Govern- 
ment orders, as there has been an inerease during this 
period in the amount of private work. Building for 
private owners is, however, also now on the wane. 
and it is stated that the great bulk of the ships 
under construction will be completed by the end of 


the present year. 
ees 


THE dispute between the management of a works 
at Penistone and the Electrical Trades Union, which 
has now been referred to the Engineering and National 
‘Employers’ Federation, has arisen over the case of one 
man. He, on his promotion to the sition of foreman. 
decided to withdraw from the Electrical Trades Union 
and he is being supported by ‘the Employers’ Federa- 
tion on the ground that no compulsion should be 


used in such cases. 
. * * om 


Tr is reported by H.M. Consul-General at Mar- 
seilles that one of the two new oil tanks, each of a 
peapacity of 8000 tons, w hich are being constructed 
‘at that port, will be finished by the end of the present 
month, and that work on a second will be started 
by the same owners almost immediately. A pipe line 
is being laid from the tank to the docks and pumping 
stations provided. Similar plant is also being.erected 
by another company whose programme includes the 
building of three 8000-ton capacity steel tanks on a 
site overlooking the port. It is expected that both 
companies will be in a position to supply oil fuel by 
the end of the present year. 

* * * 


Tuer opening of the iron ore mines of the Ebbw 
Vale Company at Irthlingborough on Wednesday 
marks the beginnings of an important new enterprise. 
It is stated that exploratory operations have proved 
the existence of a bed of iron ore 15ft. in thickness, 
and the ore available throughout the new area is 
estimated at 45,000,000 tons. The mine is bemg 
dev eloped by means of a tunnel 14ft. in diameter and 
T000ft. in length, and the plant has been designed 
for an output of 2000 tons of ore’per day. The open- 
ing ceremony was performed by Lord Ashfield. 

a 


DeETAtrts of a far-reaching scheme of reorganisation 
of the Factory Department were published by the 
Home Office yesterday. The men and, women’s sides 
of the inspectorate are to be amalgamated into a 
single organisation, and women inspeetors will be 
eligible for all posts. The scientific and technical 
staff of the Department will be considerably 
strengthened to enable it: to, cope, with new develop- 
ments in regard to safety.and health. In connection 
with the increase of the: engineering staff, attention 
has been given to; the greater use of electricity, for 
industrial purposes, and four additional electrical 
inspectors will be appomted. 

ee 


In view, of the high price of gas elsewhere, the 
announcement made by the Sunderland Gas Company 
that, even under present conditions, the company 
has been able to reduce. the price of gas to Is. 6d. 
per thousand cubic. feet for lighting and heating 
requirements, and to Is, 4d. per thousand for power, 
has been noted with considerable interest. That it 
has been possible to keep the price of gas at this 
figure in face of the higher price. of coal for domestic 
purposes is due entirely to the better prices obtained 
for residual” products. 

Hi it 


In the late Mr. James Skinner the Institution of 
Naval Architects loses‘ one of its oldest''mémbers. 
He was the senior partner in'the firm of Wood, Skinner 
and Co., and an active member of the Tyne 





Shipbuilding Employers’ Association, 
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ions in France. | penetrates the stone layer after it has been spread on 
the road, or is used to coat the stone before it is 
: | applied to the road, forms a far more satisfactory 
. . eS 'surface. The first, or “ penetration,” system involves 
ze t 7 P 41s O e re de |} . . ° 

pit sontnue brow our précis of the report meno great expense for plant. ‘Tho broken mone Ini 
me alts problem in Franee. | on the road, the asphalt is poured on in a melted con- 
| dition, and then the mass is rolled. Subsequently, 
Roabs. | stone chippings are laid on this rolled surface, and 

Road building in general was discussed at great | the whole is thoroughly rolled again. 
length, especially in its relation to present conditions | this is known as the bituminous macadam pavement, 
in France. The reconstruction of almost the whole | the wearing course being of macadam, and the inter- 

of the French road system is deemed necessary on | St ! L 

account of the great deterioration of road surface | bituminous binder. 
owing to travel during the war. 


Engineering Condit 
No. II. * 





tices being filled by the penetration method with a | 
| quality of brick, however, must be good if the result 


| pensive. 
In America | 


in roads is that, when the surface has disappeared, 
and the original utility has gone, the concrete can be 
used as an excellent foundation for other surfacing 
materials. 

Vitrified bricks have been used with advantage 
on road surfaces, in situations near to the works where 
such bricks are made, but such roads are very ex- 
Brick roads have been much used in the 
States, with great advantage, chiefly in districts where 


| stone and other paving materials are scarce, and 


The second, or “‘ mixed,” system requires more | 


It would be unwise to restore the old methods of | plant, the stone being mixed whilst heated with a | 
construction of these roads, as they could not now | definite quantity of asphalt in a mechanical mixer. | 


withstand the traffic of motor vehicles, which, already | The coated stone is then taken to and laid on the 
great, will grow rapidly to meet industrial and com- | road, and treated and rolled in the same way as in 
mercial requirements. | the penetration method. 

The problems are much simplified by the fact that | as the bituminous concrete pavement, and is com- 
the present roads were constructed with substantial | posed of broken stone, broken slag, gravel, or shells, 
and well-drained foundations, so that the existing | With or without sand, Poriland cement, fine inert 


foundations for new wearing surfaces, and the selec- | Cement incorporated together by a mixing method. 
tion of the type and method of construction of the | If @ perfect surface is now required, a mineral aggre- 


wearing surface are the principal things to be deter- 
mined. It will be possible to adapt the roads to the 
new requirements without incurring very great 
expense. Road surfaces formed with broken stone 
simply water-bound have been found unsatisfactory 
for modern vehicles with up-to-date speeds. In 
America such a road surface is only made for tem- 
porary use, and is soon damaged by motor vehicles. 

The old method was used in France and served its 
purpose well during the war, where rapidity in reno- 
vation was of much greater importance than economy ; 
but now this old method of surfacing for all roads 
carrying any large amount of travel must be given up 
in favour of a more lasting surface, in which the stone 
is cemented together with asphalt, tar, or bituminous 
binders. 

The surface application of bituminous materials 
in a thin layer has been found generally insufficient, 
and was of real use only as a palliative against dust. 
Asphalt macadam, in which the broken stone is 
bound.or cemented together by asphalt, which either 


amount of dust, to which is ad 


traffic. 


elaborate plant, and the cost is correspondingly 
greater; but it is probable that. the extra cost is 
justifiable on account of the greater durability. 

Roads constructed with bitumen or asphalt aggre- 
gates are very expensive, but require less mainten- 
ance than broken stone roads, For equal intensity of 
travel they answer much better for motor vehicles, 
and the cost of maintenance is much less. 


very useful, especially in the neighbourhood of the 
places where the cement is made, and in which circum- 
stances the cement can be economically obtained and 
carried. 

Tt is essential that the labour in ‘the mixing and 
laying of the concrete should be highly skilled. 

One feature in the use of Portland cerhent concrete 








* No, I, appeared August 6th, 


Bituminous concrete pavements require much more | 


In America this is known | 


where a suitable clay, or clay and shale, is available, 
and have been found to give excellent results. The 


is to be satisfactory. 

In considering the volume of traffic to be taken 
by the roads, care should be observed as regards the 
units of traffic. In the case of a volume traffic of 
10,000 tons, it is obvious that if the units consist 
mainly of ten-ton units, the wear will be greater 


| than if the same volume of traffic were distributed 


| 
| 
| 
| 
| 





generally in one-ton units. 
Another feature is that the maintenance costs 


roads, with slight adjustments, will serve as excellent | material or combinations thereof, and a bituminous | of the road is often of greater importance than even 


the first cost. As a rule, the road of which the primary 
cost is the greater will entail much less expenditure 


| gate of sand of a fine nature Bs used with a certain | in its upkeep under traffic. Bitumen and some other 

ed asphalt in a heated | materials have a durabi ity and life quite independent 
condition to bind the mineral aggregate together. A | of the traffic, whilst other materials, such as stone, 
surface formed in this manner, if carefully constructed, | have a life depending entirely upon the wearing down 
should have ten years’ life or more under heavy | under traffic. 


Another important item is the factor o° transport 
of the material with which it is proposed to construct 
the 10ad. In districts where a better material may 
theoretically be called for the: cost of transit may be 
so great, both for the first construction and for the 
subsequent maintenance, that it may really be more 
economical even in. the long run to adopt a less 
valuab!e material if it is to. be found in the district 
through which the road is taken, 

The American engineers strongly recommended. a 


Portland cement concrete roads have been found | greater trial of cement. concrete for the French roads, 


and pointed out that even if defects are found in this 
type of construction, such defects may be due more 
to the methods of doing the work than to the type in 
itself. Large quantities of this material have been 
laid down in the United States, and the class of work 
has in late years been much improved, 

The problem of financing the road improvements 





ee eee ee 


Ava. 18, 1920 


THE ENGINEER 


155 








was found to be very interesting, but of considerable 
difticulty. The French engineers made the assertion 
that the Communes, the Departments, and the State, 
could not find the necessary capital immediately 
after the war. They considered that the expense 
could only be met by private enterprise, which would 
find the capital and guarantee the maintenance 
for a number of years., The compensation of these 
private contractors would then be by a fixed number 
of annual instalments, the suggested number of such 
annual payments being fifteen. The American en- 
gineers replied that although there may be American 
companies or contractors who would probably under- 
take the work under such conditions, under entirely 
satisfactory guarantees, yet these private comtractors 
would themselves have to borrow the capital to carry 
out the work, and that would necessitate a larger 
profit and a good rate of interest on the carrying 
charges, making the expense much greater than if 
they did the work and received prompt and full 
payment with release from further obligations. 

It was pointed out that the credit of the Govern- 
ment should in any case be better than the credit of 
any private contractors. At the same time it was 
shown that it is folly to provide funds for road im- 
provements by the issue of long-term bonds running 
tor a period longer than the life of the road surface. 

It was declared to be logical that the expenses of 
the road improvements and maintenance should be 
paid by those parties who use them, and by the 
abutters on the road who profit by the traffic. The 
capital would be guaranteed by taxes and revenues 
which are certain, and which increase with the inten- 
sity of the traffic upon the roads. Unfortunately, the 
tiscal laws of France do not allow of the issue of bonds 
for this purpose, and it is necessary to have recourse 
to the budgets of the State, Departments, and Com- 
munes, in order to provide the necessary money to 
do the work, 7 

It was suggested that if the Government cannot, 
on account of the circumstances created by the war, 
tind the necessary capital, private enterprises might 
be organised to make and maintain certain well- 
defined lengths of roads, with the proviso that an 
annuity, including the old yearly cost of maintenance 
increased to cover new conditions, and a further sum 
representing the value of a prompt realisation of the 
benefit of the improvement, should be provided in 
addition to the cost of construction. 

In the American States, funds for such works are 
invariably raised by the city, town, county, state, 
or Federal Government, and the contractors are paid 
in full immediately the contracts are satisfactorily 
completed. Such contracts sometimes provide for the 
maintenance for one to three years, a small percentage 
of the contract sum being retained for this period. 

The cost of paving streets is assessed on the pro- 
perty fronting the streets, but for the main trunk 
roads the cost is met by the town, county, or state, 
the work each pays for being fixed by the limits 
of the next town or state, as the case may be. 


AGRICULTURE. 


Several interesting points were raised in the dis- 
cussion between the French and American engineers. 

The slaughter of cattle in France has hitherto 
been carried out in a small way in each town and 
village, where the meat is sold immediately for 
consumption. It was thought that this plan is not 
economical, and that the animals should’ be 
slaughtered in the localities where they are raised, 
and afterwards shipped to the p!aces of consumption 
and sold from cold stores. 

For this purpose many more places of cold storage 
will be required. In France there are only a dozen 
cold storage plants, all of them being recently built, 
and about one hundred refrigerator cars ; while as a 
comparison it may be said that in the United States 
there are over 20,000 cold storage plants and 100,000 
refrigerator cars. 

The production of grape juice is one of the im- 
portant industries in the country. The juice can now 
be concentrated to one-fifth its natural bulk, and thus 
be made much more available for storage and ex- 
portation. This concentration process destroys all 
parasitic growths on the grape, and purifies the juice, 
which is then produced either in the form of a jelly, 
almost solid, or of a syrup, the juice being sterilised 
in the process. When diluted with water and fer- 
mented, it has, in the opinion of experts, all the pro- 
perties of ordinary wine. 

Cider is much produced in the country, and depends 
upon a crop which largely varies, having a range of 
ten to one difference between the maximum and the 
minimum output, as in the years 1917 and 1918. It 
would have been of marked advantage in the latter 
year had concentrated apple juice been available, 
left over from the previous year, when the crop was 
almost too prolific, and full use could not be made of it. 

Considerable progress has been made. ‘with the 
drying of fruit and vegetables in America, especially 
in California, but the method has not been taker up 
in France at all on a large scale. 

_ Agricultural equipment is much needed, especially 
in the devastated regions of the country, the imme- 
diate requirements nearly equalling twice the former 
average annual output of such machinery in the 
country. The former producing capacity of the 
country is now reduced by about one-third, owing to 





the destruction of factories ; and even in the unin- 
vaded districts of France it was estimated that more 
than one-half of the agricultural machinery, owing 
to lack of repairs and spare parts, was either worthless 
or in need of extensive repairs. 

One important point was referred to, that the 
French farmers have hitherto required a very wide 
variety of machines, and the French manufacturers 
have conformed to such individualistic ideas. There 
is a great need for methods of standardisation, both 
for such machines and for parts, and this fact should 
be appreciated in the interest of economical quantity 
production. 

The storage of far.n products, as done in America, 
with the use of metallic containers, and the estab- 
lishment of central silos or grain elevators of concrete, 
seems applicable for use in France, particularly in 
the devastated area. With the central storage plants 
there should also be established a method of official 
inspection and classification by the quality of the 
produce. 

The basis of agricultural reconstruction is pri- 
marily the financial question. In the United States 
the farmer can borrow by giving a mortgage, not only 
on his own land, but also on the personal property 
which he owns, or whieh he will own, from the pro- 
ceeds of the money lent. He borrows on his farming 
implements, live stock, and his next harvest, either 
in the ground or after it has been placed in the barns. 
The debtor retains the right each year, beginning with 
the fifth year, to clear off the mortgage by repayment. 

The advantages of ample working capital should be 
made more evident to French farmers, so that they 
shall not be handicapped a; compared with the 
fariners of other countries. The present system of 
financing agricultural production is not by any 
mneans sufficient for the mational needs. Industries 
in France are handieapped by short-term loans, 
limited to ninety days, the period for which deposits 
are made in the Freneh banks.. The farmers require 
loans for a year or even longer to raise their products 
and market them to advantage, and the French laws 
on registration of mortgages are not so favourable as 
modern business methods require. 


TEOHNICAL EDUCATION. 


Students. in the fine aris have in the past flocked 
to Paris rather than to any other European city, 
whilst students of science and engineering as a rule 
have preferred to go to Germany. It is now desirable 
that this state of affairs should be altered, and that 
technical education should be better perfected in 

‘Trance. 

The productivity of a country depends upon the 
quality of the individuals devoted to the industries, 
and this quality almost entirely depends upon the 
technical education of the young men. The question 
of high wages should also depend upon the serious 
preparation of the producers for their vocations, and 
with the dearth of labour the necessity for more 
skilful training is much enhanced. 

In Paris there is already a school of preliminary 
apprenticeship, which forms a bridge between the 
primary school and the private workshop. This 
school does not specialise, but is intended to impart 
a liking for manual work. 

It is a question, however, whether the French do 
not give too much emphasis to general education 
to the. detriment of manual and practical training, 
but all are agreed that there should be some manual 
training in the secondary schools. 

There should be rigorous discipline in habits and 
methods of work of the pupils in secondary technical 
schools, and the studies in the school should be com- 
bined with experience in the shop. In the opinion of 
many French engineers the technical education is 
too general and theoretical, and the course is com- 
pleted too.Jate. It.is considered, for instance, that 
the mstruction in mhathematics and languages Should 
not be so abstract and, theoretical, but should be 
practical and concrete. 

The subject of efficiency in industrial establish- 
ments occupies a great deal of attention in France, 
and instruction is given in some of the schools in 
this subject. 

The attention of students should be directed 
towards industrial questions, with the object of pro- 
voking early the recognition of industrial pursuits. 
All students in technical] schools should be instructed 
in industrial commerce, and in industrial manage- 
ment. The laws and methods of business should be 
taught, as well as the scientific and engineering 
principles. 

The French contemplate spending considerable 
sums of money in improving their technical schools, 
which at the present time have not the equipments, 
laboratories,'‘&c., which exist in similar schools in 
other countries. 

Many of the French professors are most eminent, 
and a course of study under them should be of benefit 
to not. only the French themselves, but to the world 
generally, especially when their equipment is im- 
proved. 

Agricultural schools should be established, as they 
have already’ given in other countries much. aid .to 
farmers in cultivating and harvesting their crops. 

Technical chemistry has already been taken up 
to a great extent in Germany, but in this subject also 
the French are equally competent to lead, 


The Burt Single Sleeve-Valve 
Engine. 


AvtTHOUGH the use of sleeve valves on internal com- 
bustion engines is far from being novel, it is the fact that 
very many types of engine are still being produced with 
poppet valves as in the days before the introduction of the 
sleeve valve. It is an additional commentary upon the 
relative merits of these two valve systems that no aero- 
engine, so far as we know—certainly no aero-engine which 
has been extensively employed—uses the sleeve type of 
valve. Mechanically attractive as the sleeve valve is, it 
may therefore fairly be concluded that it is in general not 
free from serious disadvantages. The truth is that, whilo 
the sleeve valve very effeetively suppresses noise and 
permits the whole design of the engine to be greatly simpli- 
tied both from a manufacturing and an operating poimt of 
view, it is open to at least two serious objections, namely, 
the difficulty of getting at it for inspection or renewal 
and the possibility of the sleeve or sleeves seizing or 
gumming up as a result of defective lubrication. 

The Burt single sleeve-valve engine illustrated herewith 
is claimed to possess all the advantages of its ‘typo and to 
avoid the above-named and other disadvantages. ‘This 
engine is made by Wallace Farm Implements, Limited, 
Cardonald, Glasgow, which firm has applie. it to the driving 
of its “‘ Glasgow ” tractor and other agricultural appliances. 
in addition, licences to use the principles involved in the 
design of the engine have been conceded to various firms 
tor various purposes, including stationary engines and 
motor car engines, notable licensees unde, the latter head- 
ing being the Argyll Company and Piccard, Pictet et Cie. 

The line engraving on page 158 illustrates a Burt single- 
sleeve valve engine with four cylinders of 3jin. bore and 
5gin. stroke. ‘Lhe principle of. the design will, however, 
be most readily understood by reference to the diagram- 
matic cross section and view of the sleeve and valve shait 
given on page 156. ‘the sleeve, it will be seen, is 
disposed between the piston and t..o walls of the cylinder 
barrel and projects weil down into the interior oi the crank 
case, where it is formed on one side with a pair of flanges. 
A link ing between these flanges connects the sleeve 
to a short-throw crank shaft—the “ valve shaft,” taking 
the place of the usual caw. shaft—in such @ way that as the 
valve shaft rotates the sleeve rotates backwards and for- 
wards through a smaii are and at the same time rises and 
falls vertically. ‘lhe actual movement of the sleeve under 
these two combined motions is such that a given point on 
the sleeve traces out an elliptical path against the cylinder 
wall, the movement of the point being.continuous and 
always in one direction round the ellipse, The valve shait 
is driven at half the main crank shaft speed through a 
chain or gearing. ‘the ports at the upper end of the sleeve 
‘operate in conjunction with ports formed in a short fixed 
liner inserted within the top end of the cylinder barrel. 

The fact that the sleeve valve motion is not a pure lift 
or @ pure rotation, but a combination of these movements, 
is the distinetive feature of the desizn, and is stated to 
ensure ideal lubrication conditions and a substantially 
uniform distribution of whatever wear the sleeve may 
suffer. ‘Lhe efficiency of the lubrication is attributed to 
the manner in which the elliptic motion of the sleeve spreads 
the vil over the moving surfaces. It is noteworthy in 
this connection that no oil grooves are cut in the sieeve or 
barrel. As regards accessibility, it can hardly be claimed 
that the sleeve valve is as easily reached or removed as 
would be a poppet valve, for it is obvious that the flanges 
at the foot of the sleeve entail the insertion of the sleeve 
into the cylinder from the crank case end and prevent its 
being withdrawn merely by removing the cylinder head. 
On the other hand, it may be argued that once the engine 
is erected there is no occasion for touching the sleeve in 
any way, since wear of the sleeve, if there should be any 
wear, will not affect the accuracy.of timing of the valve 
and since the absence of springs makes periodical re-tuning 
quite unnecessary. 

‘Lhere are several subsidiary but stili important features 
about the design to which attention shou'd be directed. 
The simple symmetrical form of the cylin’~> head, the 
hemispherical shape of the combustion chamber, and the 
central position of the sparking plug simplify manufacture 
and promote efficiency by the avoidance of pockets on the 
combustion side. On the water side the cylinder head is 
hollowed out to form an extension of the water jacket. 
In this way large changes in the thickness of the metal 
enclosing the working space are avoided, cooling is facili- 
tated and difficulties arising from uneven expansion are 
overcome. In addition, the hollowing-out of the cylinder 
head results in the upper end of the sleeve valve at the 
top of its stroke passing into a space that is water cooled 
on both sides. "The absence of poppet valves and their 
operating details makes it easy to remove the cylinder 
head if it should be found necessary to open up the cylinders 
for decarbonising or other purposes. Thus on removing 
the top water cover the cylinder heads, as shown in Fig. 3, 
are exposed and can be withdrawn separately by freeing 
the four nuts at the corners of the square flange with which 
each head is provided. It may also be pointed out that the 
substitution of a cranked valve shaft for the usual cam shaft 
leads to a great simplification in the manufacture of the 
engine, for the valve shaft can be produced completely 
in a lathe and dogs not call for complicated milling work of 
a high order of accuracy as does the production of the 
ordinary cam shaft. At the same time the somewhat com- 
plicated form of the ports in the sleeve tends to reduce the 
simplification of manufacture. The position of the valve 
shaft inside the crank case and not on the outside, where it 
would form more or less a separate part of the engine, has 
certain advantages, It. obviates the necessity for provid- 
ing a separate lubricating system for the shaft and pro- 
motes the ‘‘cleanness”’ of the external lines of the engine. 
On the other hand, some, we feel, may be inclined to 
criticise the accessibility of the valve shaft and the links 
actuating the sleeves. The arrangement of the exhaust 
and induction passages and of the carburetter should also 
be noticed. It will be seen from Fig. 4 that the exhaust 
pipe and the induction pipe are formed in a single casting 
which is bolted to one side of the cylinder, block and that 
the carburetter is directly attached to this casting. 





An interesting modification of the Burt design is illus- 
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trated on page 154, where a section of a single-cylinder 6 
horse-power stationary engine for farm or ether purposes is 
shown. While the characteristic principle of the single 
sleeve valve actuated elliptically by a short-throw crank 
shaft is reproduced, the engine, it will be noticed, is cooled 
by air instead of water, the air being drawn in over the 
cylinder head and delivered through the fly-wheel, which is 


cored out to act as a fan. A’second point of interest is the | 


attachment of a belt pulley to the half-time valve shaft 


as well as to the crank shaft, so as to give an alternative | 


will make it needless for Vienna to have unlighted streets 
any longer at night or pay positively fancy prices for 
electricity—-works, in short, which will supply her with 
| 30,000 horse-power. Here, again, we see the trouble 
caused by the excessive unfriendliness of the Austrian 
provinces towards the capital. Vienna offered a few months 
ago to buy 30,000 horse-power from Steiermark—from the 
Enns power station—and to bear a proportionate share of 
the cost of maintaining this station. Steiermark, however, 
would not hear of any such proposition—refused outright 

















SLEEVE-VALVE, AND 


slow-speed drive. It may be added that the application 
of the Burt single sleeve valve to the Diesel engine is being 
contemplated. 








Electrification Work in. Austria. 
(From our Swiss Correspondent.) 


AUSTRIA’S one remaining source of strength is her 
water power. She has next to no coal, and her 
dependence for it upon wrangling neighbours is one 
of the great causes of her weakness, tor they all, by with- 
holding coal or giving it, can naturally exert endless 
pressure upon her. Her one chance of salvation, therefore, 
lies in her being able to develop her water power, and it 
really seems as if there were some likelihood of this task 
being undertaken at last. The water power which it is 
at present proposed to exploit is as follows :—In the 
Vorarlberg, from the Spuller Lake, 4400 horse-power ; 
in Salzburg, in the Stuppach Valley, 6000 horse-power ; 
and in Carinthia, from the Malnitzbach, 5900 horse-power ; 
while the already existing power station on the Ruezbaeh 
in Tyrol, hitherto used only for the Mittenwald line, is to 
be enlarged so as to supply 7500 horse-power. 

The development of the water power of the Austrian 
Alps, as well as the electrification of the lines running 
through these districts, has been under discussion for 
about fifteen years past, and the credit for furthering the 
work of utilismg her’ water power is now mainly due to 
Dr. Ellenbogen, Secretary of State, who reckons that 
even with 405 miles only of railways electrified, 25 per cent. 
of Austria’s annual State railway requirements in coal 
would be saved. It is estimated that the works men- 
tioned will cost 3,560,000,000 kronen, which, according 
to Dr. Ellenbogen, corresponds to 70-80 million kronen in 
peace time—that is, an increase of cost amounting to 
5000 per cent. 

In making inquiries about the difficulties in the way of 
carrying out these electrification proposals, I learn that 
some beginning really has been made in the matter. Thus, 
in the 1919-1920 Estimates 95,000,000 kronen were set 
down for electrification, and have apparently been used 
to begin work on the Spullersee waterworks im the Vorarl- 
berg, while repairs have been executed in the Arlberg 
Tunnel as a preliminary to electrifying the Arlberg line. 
Furthermore, electric express engines, slow train engines 
and goods engines are being built. But—and it is a big 
buit—wearisome negotiations have been dragging on for 
months with the Austrian provinces concerned. Never- 
theless, serious steps are now being taken to utilise the 
Danube water power, and it is expected that before the 
end of the year Danubian waterworks can be begun which 
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and gave no reason. She would not, in fact, give Vienna 
credit. 

The extraordinary thing is that, although the provinces 
of Austria refuse to allow the Secretary of State to utilise 
their water power, or put difficulties in his way, they them- 
selves have as yet done nothing whatever to utilise it— 
in fact, are not capable of doing anything. They have 
neither engineers nor money. Strange as it may seem, in 
every province about which I have made inquiries, the 
people would be ready to sell their water power ‘to a 
British company, but fight shy of having anything to do 
with Vienna ; while Vienna would be very glad if a British 
company, with British engineers, would take over the whole 
of the work now in the hands of the Water Power and 
Electricity Company. 








Engineering News from. South 


America. 
(By our Special Correspondent, Mr. Easton Garrett.) 


Buenos Airzs, July 10th, 1920. 
Txe fuel problem in this country has been, during the 
past five to six years, or since the war broke out, most 
acute. To such a pitch did the shortage attain at one time 
that it was not uncommon to see beautiful maize on the 
cob being shovelled into the furnaces of steam boilers, both 
locomotive and fixed. The recent rise in the price of maize 
has put a stop to that practice. Woodis now mainly used, 
but owing to its bulk andi the low calorific value it is far 
from being a satisfactory solution. At the same time the 
price is very high. 
A recent and interesting development of the fuel question 
is the decision of three of the great British-Argentine 
| railways, viz., the Southern, the Pacific, and the Western, 
| to adopt petroleum as their staple fuel. It was generally 
assumed that imported petroleum would ‘form the chief 
supply, and that may possibly be true.» However, that 
British enterprise is still alive is proved by. the fact that 
| an agreement has been formulated and approved between 
| the three, above-mentioned railway.companies on the one 
part, and the Compafiia Argentina de Comodoro Rivadavia 
jon the other, by which the railways acquire a twenty 
| years’ usufruct of the company’s Rivadavia petroleum 
fields and wells. By the terms of this contract the railways 
| oblige themselves to bore a minimum of 100:wells during 
the twenty years. ‘If the railways, after:the!lapse. of six 
| years, and having bored thirty-eight wells, do not wish to 
| continue boring, the oil company can continue boring on 
| its own account. The railways will pay annually to the oil 
| company sums equivalent to 6 per ‘cent. on its capital 
| during the first ten years, and during the last ten years to 





3$ per cent. It is caloulated that the boring, piping, the 
requisite’ buildings, and the tank steamers ‘will involve an 
expenditure of not less than £1,500,000.,, The railways 
referred to require not less than 600,000 tons of oi] annually 
which means a great incentive to intensify the product ion 
of the Comodoro Rivadayia oilfields and so free the country 
from a heavy tribute paid at present for imported fuels, ° 

Whilst on this question of fuel it may be interesting to 
note that in many parts ‘of the Chace’ Territory, the region 
par excellence of magnificent forests of hard wood, there js 
an almost complete lack of water and of any possibility 
of obtaining it from wells or streams. As a consequence 
the ordinary steam engine is, almost useless, and the 
** Obrajes.”’? or lumber mills are seriously handicapped |y 
having to cart all the water they require at great expense 
from a considerable distance, It is suggested that here js 
a field for inventive adaptability, the desideratum being 
some form of motive power requiring a minimum of water, 
One solution might possibly be an ordinary compound 
portable steam engine provided with a condenser, whose 
sole or chief object would be the condensing and Saving 
of the exhaust steam, the questions of fuel economy, 
vacuum or back pressure being quite secondary, providing 
the water were saved, Or a gas engine combined with a 
producer gasifying wood might also solve theJproblem. 

A powerful company has been formed by leading Argen.- 
tine and Spanish merchants with the object of establis!- 
ing various industrial undertakings in this country and 
of encouraging intercoursé with Spain. The capital is 
put at 40,000,000 dols.—say, £4,000,000. On. the 
gramme of the Association there figures the establishment 
of a large meat packing factory, besides slaughter-houses 
in several of the riparian towns. Also a meat and fish 
preserving factory, a wool washing plant, and a textile 
factory. The vice-president of the board of directors, 
Don Angel Braceras, and another director, Dr. Tomas de 
Estrada, are sailing for Europe next month for the purpos 
of acquiring the necessary shipping for the eompany. 

Uruguay appears to be showing a great deal of activity 
in the line of industrial and engineering undertakings. A 
short time ago an elaborate scheme for supplementary 
port works at Monte Video was submitted, with an esti- 
mated expenditure of 33,000,000 dols., or over £6,000,000 
It is being followed by a proposal which will shortly be pr: 
sented to the Monte Videan Town Council by Senor 
Inciarte Bros. to construct a large municipal freezing fac: 
tory of sufficient eapacity to supply the needs of the 
metropolis for many years to,come. In addition to the 
freezing factory, the proposal includes the construction of 
500 model dwellings for the use of the employees of the 
freezer and slaughter-houses. The entire undertaking is 
calculated to cost 3,000,000 dols—£600,000—and is to 
be handed over to the munitipality at the end of seventeen 
years. During the period of exploitation by the company 
the price of meat, which willbe delivered: direct to the 
butchers, shall not exceed 20. eents a kilogramime, alway. 
provided the price of the live animal in the steckyard does 
not exceed 11} cents a kilogramme—20 cents Uruguayan 
a kilogramme is equal, roughly, to 5d. a pound. , These 
prices are to be fixed every month by arrangement with 
the municipality, the same proportion being maintained 
between the price of thée'live and the dead meat. 

Yet another Uruguayan “ freezer,”’ this time a private 
enterprise, is being promoted by, Don Fernando J. Carballo 
It is reported that this establishment is to be situated 
somewhere between Fray Bentos,and Monte Video. The 
shares are to be taken up by Argentine and Uruguayan 
capitalists. 

A few days ago work was begun im this city on two large 
refuse destructors, which have been designed and are being 
constructed under the supervision Of the municipal engi 
neers. Each destructor will have sixteen cells and will be 
capable of dealing with 400 tons of refuse daily. The cost 
of these destructors is estimated at £150,000, and they are 
said to be amongst the,largest.in the world and to embody 
all the best practice of Europe and America. 


pro- 








AMERICAN WATER POWER RESOURCES. 


ReGuLations for the administration of the Federal 
Act opening up the country’s vast water power resources 
to private development are now iit drafted. As soon 
as they are completed the Water Power Commission, 
composed of the Secretaries of War, Interior and Agri 
culture, will held hearings on them. ‘The Commission, 
of which Mr. Baker has been | appointed 'chairman by 
President Wilson, will hold its first meeting immediately 
upon Mr. Payne’s return from Alaska, about August, Sth. 
The hearings on the regulations will be pushed forward 
as speedily as possible, so that the water power legisla- 
tion, which has been ten years in the making, can be put 
into effect without undue delay, 

The tentative regulations ure being drawn up by a 
special ¢ommittée of the War, Interior and Agricultural 
Departments: It is composed of Major-General Enoch H. 
Crowder, representing the War Department ; Mr: O. C, 
Merrill, water power expert in the forestry service, who 
hag ,been designated. executive secretary of the Commis- 
sion ;, and Mr. H. A, Stabler, of the Interior Department. 
Members of the committee say the regulations will be 
extensive, and that they probably will be announced in 
series, with open hearings on each group before they are 
made fiial. Those relating’ to form’ ard condition of 
application for survey permit or licences: will be the first 
announced. 

Under the, Water Power Bill,,,the Commission, is em- 
powered to issue licences for a.period not exceeding fifty 
years., The licensees will pay to the Government reason- 
able annual charges in an amount to, be fixed by the 
Commission. Upon the éxpirition’ of any licence, the 
Government, if two years’ noticé in’ writing has beet 
given ‘by the Corimission, will have the ‘right to’take over 
atid operate any water power development, after: payment 
of the net investment, of the licensee :in| the project or 
projects taken, not to exeeed the fair value ofthe property 
plus such reasonable damages, if any, to property of the 
licensee as may. be caused by the severance therefrom of 
property taken. In cases where such notice lias not been 
giyen, the Government also will have the right ‘to take 
over upon ‘mutual agreement with the licétisee any ‘pro- 
perty developed ‘under the terms of the Bill, subject to the 
payment of the net investment. 
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Railway Matters. 


CERTAIN of the railway companies will resume the 
running of excursion trains next week. The trains will 
run from the towns to the seaside on the middle days of 
the week, and at about a simyle, present, fare for the 
double journey. 7 

In a written reply to a question by Major Barnes, the 
Prime Minister has stated that it is proposed to appoint, 
after the recess, a Departmental Committee for the in- 
vestigation of the agréements between the railway ¢om- 
panies and the Government. 


Tue train built at Wolverton for Earl Haig, deseribed 
in THE ENGINEER of September 5th, 1919, that built at 
York for Sir Eric Geddes’ use when Director-General of 
‘Transport in France, described in our issue of January 4th, 
1918, and several ambulance trains are now in Surplus 
as for sale. 

THE coroner’s jury which inquired into the deaths of 
four passengers in the Lancashire and Yorkshire collision 
of July 17th at Lostock Junction, returned, on the 6th 
inst., a verdict to the effect that the driver passed the 
signal under a misapprehension, and that he was not 
criminally to blame, 

ASKED as to re-starting certain Sunday: services of 
trains, Mr. Neal said, in a written reply, that they were 
poorly patronised before the war and were unremunera- 
tive. The high cost of Sunday working and the desira- 
bility of reducing it as much as possible has to be con- 
sidered in this connection.” 

In this column last week it was said that 50,000 dols. 
were appropriated for the United States Railway Labour 
Board, ** which may inelude salaries to the members.” 
We learn now that this is not so; the members, under 
another section, receive 10,000 dol. each as salary. The 
above appropriation is for the staff. ; 


A veRY nasty buffer-stop collision occurred on the 4th 
inst. at the Littlehampton terminus of the London, 
Brighton and South Coast Company. A passenger train 
not only over-ran its usual stopping place by about 
100 yards, but the engine knocked down the buffer stops, 
ran through a wall and across a public street to within a 
few feet of some houses. 


ACCORDING to a written statement by Sir Eric Geddes 
in Parliament, the subsidiary businesses of the railway 
companies had, during the recent financial year, the follow- 
ing results :--Omnibuses, loss £40,242; steamboats, Joss 
£62,199; canals, loss £417,159; docks, harbours and 
wharves, loss £599,605; hotels, refreshment-rooms and 
restaurant cars, profit £770,028; other businesses, loss 
£77,350. 

SPEAKING on the 29th ult, in the debate on the increase 
of railway fares--when the adjournment of the House 
was rejected by 156 votes to’61— Sir Eric Geddes said :— 
The railways carried in the fifst three months of this year 
31 per cent. more passenger traffic than in 1913, witha 
20 per cent. reduction of engine power as compared with 
1913. As regards freight, since January~to the last 
record they had, probably a month ago, the railways had 
improved the work done in the number of tons moved per 
hour by a locomotive by 4 per cent. 


ASKED whether the expenses incident to the retention 
of counsel for the railway companies before the Rates 
Advisory Committee would be charged against the cost 
of working the railways, the Parliamentary Secretary 
said that the Ministry of Transport was advised. that the 
cost thus incurred was properly chargeable as a working 
expense debitable to the Government. It was of the 
greatest importance that the Advisory Committee should 
have fully presented to it all aspects of the complicat«d 
questions arising in connection with the revision of rages. 


On the 29th ult. the Parliamentary Secretary te the 
Ministry of Transport, in answer to a question, stated that 
the shortage of locomotive power was due more to arfears 
of repairs than to shortage of new locomotives, and the 
companies were being urged by the Ministry to continne 
special efforts to overtake the arrears of repairs. All 
suitable engines built for the War Office were now in use 
by British railways, and orders for a full programme of 
new locomotives had been placed. Engineering work 
generally was having difficulty in working to dates, and 
railway plant was not exempt from this general disability, 


In our review of the report for‘1918—-19 of the Indian 
Railway Administration, we mentioned that a committee 
was to investigate the quegtion of the future administra- 
tion of the railways in India. According to a statement 
by Mr. Montagu on the 2st ult., the committee has not 
yet been constituted. Contmercial interests will, however, 
be adequately represented; The committee will be asked 
to inquire into the relative advantages of the different 
possible methods of manaégement of the Indian State- 
owned railways, the functions, status and constitution 
of the Indian Railway Board and the system of control 
exercised by the Government of India over railway ad- 
ministration, the arrangements for financing the railways 
of India, the present system of control by the Govermment 
of rates and fares and the machinery for deciding disputes 
between railways and traders. 


On May 27th a Great) Central. passenger train, was 
standing at the up platform of Doncaster Station when it 
was run into by a Great Northern shunting engine. The 
latter had stood on an mening siding, and the driver, 
having occasion to leave thésfootplate, had told the fire- 
man to give the engine steam when the signal was lowered, 
and that he would rejoin the engine at the foot of the plat- 
form ramp. When the signal was lowered the signalman 
expected that the engine would stop at the box to say 
where the driver wanted to go. The fireman did as he was 
told, but unfortunately his knowledge of driving was so 
limited that he failed to pull up and ran into the standing 
train, doing considerable damage to a third-class carriage 
and injuring five passengers. Major Hall, in his report on 
the accident, says that, by simple examination or otherwise 
it should have been ascertained whether the man, who had 
but little service and experience, had a rudimentary 
knowledge of footplate duties. 





Notes and Memoranda. 
ahiieecans 
We are informed that the Federal Government of 
Brazil has agreed to grant a subsidy of 100,000 milreis 
to the Museo Commercial do’ Estado de Para for the 
foundation of a three years’ course of industrial chemistry. 


On the State railways of Sweden the production of peat 
for working purposes for 1920 is estimated to be 30,000 to 
40,000 tons. A factory has been erected for the production 
of peat powder, and it is claimed that the use of the peat 
in this form gives a result almost as satisfactory as coal. 


Arter being under litigation in the United States for 
nearly five years, the Coolidge wrought tungsten patent, 
according to the Electrical World, has been declared valid 
in all of its claims. An appeal has been lodged against the 
judgment. In this country the patent has been declared 
invalid, but an appeal is in process of decision. 


Tue establishment of a permanent eommittee similar to 
the British Engineering Standards Committee or the 
French Permanent Standards Committee is to be instituted 
in Italy. In this connection there would also appear to be 
great need in that country of a.standardising and testing 
institution similar to the National Physical Laboratory in 
England. 

We are informed that the George Montefiore prize, 
which is awarded every three years, but was not given 
in 1917 owing to the war, will be presented next year to 
the author of the best original paper on the science and 
technical progress in all domains of electricity. Papers 
may be written in French or English, and must reach the 
secretary of the Fondation Georye Montefiore, Rue St. 
Gilles, 31, Liége, before April 30th next. The value of the 
prize is 20,000f. 

In moving the adoption of the annual report at the 
fifteenth annual meeting of the Automobile Association 
and Motor Union, which was held at the Savoy Hotel 
on July 28th, Sir William Joynson-Hieks, the chairman 
of the Association, said he thought the members would agree 
with him that it surpassed ali.previous reports: in the 
history of the Association. That time last year their 
membership was 60,552. They passed the 100,000 figure 
on February 6th of-this year, and the membership to-day 
was only one or two short of 140,000 members. One week 
recently they added 2666 new members to their roll. 

AccorDING to a recent Government report, a serious 
attempt is now being made te-recover potash from cement 
kiln fume. The alluvial mud of the Medway and Blue 
Gault clays of Kent contain only traces of potash, but the 
Reading deposit clay, found at Haretield, in Middlesex, 
has been found to contain 2.5 to 3.0 per cent. K,O, and 
a plant is being put down by the British Potash Company, 
Limited, to recover the potash salts from the fumes of a 
large rotary kiln. This is, so far, the only instance in this 
country of definite progress as regards potash recovery 
from cement works flue gasés. In some cases flue’ dust is 
colleeted and used direct on land as a fertiliser on..account 
of the potash contents, but only a fraction of the potash 
is made use of by this means. 

Tux tendency. of lead.as used in e¢hemical plant to creep 
or gag can be eliminated or materially diminished by 
reinforcing the lead with iron or steel wire gauze or per- 
forated sheets, Which are embedded within the lead. The 
patented process involved was described recently by 
Messrs. C. Baskerville and C. M. Wales in the Chemical and 
Metallurgical Engineering, U.S.A. The elastie limit has 
been increased by this method four to fivefold and the 
tensile strength has been increased two to threefold. The 
reinforced sheets do not fracture when bent. The lead may 
be cut, and joints are easily burned together in the same 
manner as ordinary sheet lead is burned. The lead may 
be easily melted from an edge of a sheet and the piece 
shaped into pipe, the overlapping edge being. then burned 
in position. A pipe Sin. in diameter, made up.of reinforced 
lead 0.2in. thick, collapsed at 85 1b. per square inch 
pressure. 


Some particulars of the transport problem in Russia 
at the present time were given recently in the /ron Age. 
Before the war the percentage of locomotives which 
needed repai>, even in most difficult times, did not surpass 
15 per cent. This figure is now stated to have increased 
to 59.5 per cent. In consequence, of every one hundred 
locomotives in Russia there are sixty which are out of 
service, and only forty which are in working order. The 
capacity for repairing the locomotives has diminished 
with extraordinary rapidity. Before the war 8 per cent. 
ere repaired every month. After the October revolution 
of 1917,this percentage was reduced sometimes to 1 pe 
cent. ; at present this figure is given as 2 per cent. Under 
the present condition of the railroadsthe work of repairing 
cannot keep pace with the destruction of the locomotives. 
The decrease in the number of locomotives available 
amounts monthly to 200 locomotives. 


AN extensive wireless service is contemplated between 
the French=Colonies and the Mother Country. The 
schemey according to the Wireless World, is divided into 
four first section, which aims at providing 
communication between ships at sea and coastal stations, 
is alréady working satisfactorily, but further extensions 
will be made. The second section will be used te maintain 
regular communication with the mountainous regions, 
which, owing to the weight of snow imvyariably..bringing 
down wires, are out of,communication during the 
winter. The coastal system will ensure. communication 
between France and islands round the coast; it isshoped™ 
also to link upsAlgiérSqvith Paris. The third, or Franco- 
n system, is alréady started, wireless communica- 
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‘tion having been established ‘since May with Hungary, 


and it is hoped shortly te open up communication with 
Belgrade also. The fourth section covers the linking up of 
the French Colonies, including Saigon, Noumea and 
Tahiti, with France. Stations with a transmitting range 
of 7500 miles will be erected at Paris, Saigon and Tahiti. 
Less powerful stations of about 4300 miles ranye will be 
constructed at Jiboutil, Antanansrive, Noumea and 
Martinique. Smaller stations will-link up the French 
Possessions in Africa, connecting Martinique with French 
Guinea and Saigon with Pondicherry. ‘The Ministry of 
War has already begun the construction of stations in the 
French Congo, Antananarivo and Saigon, 











Miscellanea. 


Ir is reported that coal deposits have been discovered 
in the Abra Pampa, in the Province of Tucuman. 


OPERATIONS have been started at the Barrow works of 
W. T. Ward, Limited, Sheffield, for the extract of certain 
by-products from slag. 

THE negotiations begun some time ago with a view to 
the establishment of a steamship service between Spain 
and Chile are now reported to have reached an advanced 
stage. 

THe Argentine Government has asked Congress to vote 
4,200,000 gold pesos for the improvement of the port of 
La Plata. It is proposed to deepen the port so that it shall 
not be anywhere less than 30ft. 

Tue Wellington, New Zealand, City Council has decided 
to borrow £300,000 for extending the city’s power 
plant. The scheme includes the installation of one 3000- 
kilowatt and one 1500-kilowatt steam generator unit. 


THe Government of South Africa has so amended one 
of its mining regulations as to prohibit the drilling of 
blasting holes by machines not fitted with a water supply 
and hollow drill steel. The new rule will probably come 


jnto force at the end of next March. 


Macuinenry for the first pulp and paper mill in Alaska 
is reported to be on its way north from the east. The 
new mill is to be built on the Speel River, near Juneau. 
A sawmill is already at work on the ground cutting timber 
for the buildings and docks. Water power will be used 
exclusively. 

Ir is stated in a recent report for 1919 that the total 
amount of tar distilled in the United Kingdom equalled 
1,509,043 tons, of which 1,402,987 tons were obtained from 
gas and coke oven works. For pitch, out of a total of 
698,290 tons, the gas and coke oven works contributed 
636,435 tons. 

THE new ironworks belonging to the Compania Argen- 
tina de Hierros y Aceros P. Vasena e Hijos, on the 
machinery and installations of which the sum of 3,500,000 
pesos has been spent, will produce 150 tons of finished steel 
daily. The company will also be able to manufacture 
guns and shells. 

Ir is understood that representatives of German ship- 
building interests have recently placed orders in the 
United States for steel amounting to 31,000 tons, while - 
at is believed that an additional 34,000 tons will be con- 
tracted forsas soon as the Germans can make proper 
finaneial arrangements. 


Iv is proposed to cut two tunnels through the hills 
near Wellington, New Zealand, to bring water to the 
city from the Orongorongo River. The present popula- 
tion of Wellington and its suburbs is about 95,000. The 
seheme includes extra mains and other details to pro- 
vide a water supply sufficient for a city of 130,000 people. 


Ir is estimated by a competent electrical engineer that 
the electrical installations in course of construction in 
Spain will develop 250,000 horse-power. Active investiga- 
tions are being made in the valley of Aran, province of 
Lerida, relative to the possibility of utilising existing falls 
in that region. The power already in use is calculated at 
600,000 horse-power. 

Tux important trade done in manganese ore exported 
from Rio during the war has fallen off considerably both 
in volume and value. The latter was inevitable, as the 
price was considerably inflated during the war, but it may 
be hoped that with better transport conditions this excel- 
lent source for ore supplies will not be neglected. High 
freights stand in the way meantime. 


Ir is reported that considerable quantities of Swedish 
iron ore have been imported lately into Westphalia along 
the inland waterways in Western Germany. The ores 
arrive either direct from Sweden or from the “ war 
dumps” on the coast of the North Sea. Everything 
seems to point to the possibility that the blast-furnaces 
in the Ruhr district are to use larger quantities of high- 
grade Swedish ores than they have used hitherto. 


THE Swedish General Post Oftice Department has applied 
to the Government for permission to establish a regular 
aerial mail between Malmos and Berlin vid Warnemuende. 
The service, as proposed, will be made by German airmen 
on Junker machines. The consent of the Allies to this has 
been granted for a period of three months. Mails are to 
be sent’ onee every day in each direction. If this plan 
proves successful, attempts will be made to establish 
aerial mail services with Great Britain and Holland. 


We» are infermed by the Department of Overseas Trade 
that’@ dispatéh-has been received from the Commercial 
Counseéllor to his Majesty's Embassy at Rome—Sir E. 
Capel Cure—to the effect that a well-known Italian firm 
of explosive manufacturers is engaged in replacing much 
of its war and’ pre-war equipment by extensive coal and 
benzol sub-product plant-and is already turning out several 
substances not previously made in Italy, such as phenol, 
saccharine, black dye, aniline, chemical manure, cine- 
matograph films, and pureverystallised synthetic carbolic 
acid. . The Commercial Counsellor has been informed that 
the company would prefer to obtain a part of the necessary 
machinery .in..Great Britain, if prices are satisfactory. 
Full particulars can be obtained from the Department of 
Overseas Trade. 

A Brittsn Standard Specification for Electrically 
Heated Cooking Ranges—B.S. Specification No. 106, 1920— 
which bas just been published, includes ‘standard sizes 
for two cooking ranges. The ranges are each in two parts. 
so that the specification covers two sizes of cooking table 
and two sizes of oven. These sizes are intended to be suit- 
able for five persons and ten persons respectively. The 
cooking table provides hot plates and grill with a space to 
att as a warming chamber. This is the first attempt that 
has been made to bring about standardisation in this class 
of apparatus, and in the preparation of this specification 
the British Electrical and Allied Manufacturers’ Associa- 
tion, the Incorporated Municipal Electrical Association, 
the National Electrical Contractors’ Association, and others 
interested have co-operated, 
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> DEATH. 





On August 7th, at Strathaven House, Hendon, N.W., JoHNn 
Krexautpy, M. Inst. C.E., of 101, Leadenhall-street, E.C., 
in his 68th year. 
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Developments in Naval Design. 


On the occasion of his recent visit to the industrial 
centres of Yorkshire, Admiral of the Fleet Lord 
Beatty made an important statement relative to 
naval policy, Speaking at Shettield, he said that 
the history of the British Navy acquitted it of any 
taint of aggression, and was a suficient guarantee 
that its powers would be exercised for the benefit of 
all those who used the seas for lawful purposes. Since 
the war, he proceeded, there had been no new con- 
struction ; but ships did not last for ever, and progress 
in science and in technique combined to shorten the 
* life’? of a man-of war. The Admiralty, however, 
took the view that we could atiord to pause before 
resuming naval construction. ‘Lhe policy of the 
moment was to investigate the problems ot war, and 
to assimilate and co-ordinate the lessons derived 
from experience, so that when the time came, as 
come it must, to turn those lessons to a useful pur- 
pose, they should be applied with wisdom and 
understanding. So far as facilities for experimental 
and research work were concerned, the Navy was 
better equipped to-day than it had ever been before. 
He concluded by deprecating the wild and fantastic 
theories which had lately been propounded in certain 
quarters, “‘ where surprise is felt that we are not 
to-day constructing big, ships which would dive 
beneath the waves one minute and ascend into the 
clouds the next.” The First Sea Lord’s speech is a 
much needed reminder that our naval commitments 
did not terminate with the conclusion of peace. That 
we are able to postpone for a certain period the 
laying down of new warships is due, not to any 
fundamental change in the principles of national 
defence which hitherto have impelled us to maintain 
a supreme Navy, but simply to the fact that our 
present margin of strength suffices to meet the 
requirements of the immediate future. Sooner or 
later, however, this margin will disappear—already 
it is shrinking visibly—and when that occurs it will 
be the duty of our naval authorities to submit a 
new shipbuilding programme. Meanwhile the Admi- 


ralty, as the First Sea Lord assures us, is utilising |} 


the pause to determine what modifications in ships, 
machinery and weapons may be indicated, by war 
experience. It is quite clear that the present Board 
is in no mind to dispense with the battleship alto- 
gether. Its views on the question were set forth in 
the First Lord’s memorandum circulated on March 
12th. This document stated that the Naval: Staff, 
having examined the question with extreme care, 
profoundly dissented from the opinion that the 











battleship is dead and that submersible and ait 
vessels are the types of the future. “ In our opinion,” 
it was added, “ the capital ship remains the unit on 
which sea power is built up. So far from the late 
war having shown that the capital ship is doomed, 
it has, on the contrary, proved the necessity for 
that type.” 

We may, then, assume that capital ships will form 
part of the new naval programme to be introduced 
when circumstances render it expedient, the more 
so because it is in this type that our lead is rapidly 
diminishing by reason of competition abroad ; but 
no one outside the councils of the Admiralty is able 
to forecast the characteristics of our future ships. 
It is commonly supposed that H.M.S. Hood repre- 
sents the last word in British naval design. This is 
an error, for the Assistant Chief of Naval Staff, 
Captain Sir A. Chatfield, has told us that if a new ship 
were to be laid down immediately it would not be a 
second Hood. He admitted that naval opinion on 
longer attached to high speed the importance that 
it did before the war, and that substantial protection - 
was now considered an indispensable feature of every 
ship intended to lie in line. It would, however, be 
premature to conclude from this that the battleship 
of the future will be smaller and cheaper than the 
latest existing types. True, the demand for great 
speed has materially contributed to the enormous 
growth in dimensions, and when, as in the case of the 
tlood, that demand is coupled with a heavy arma- 
ment and complete protection, it inevitably leads to 
huge displacements. But if the naval tactician is 
ready to forego high speed, it_does not follow that 
he will consent to_part with the extra percentage of 
displacement necessitated by, installing high-powered 
machinery. On the contrary, he is more lhkely to 
resist a reduction in size on the ground that the weight 
saved on machinery can be profitably utilised by 
strengthening armament and protection. ; Nor would 
such an attitude on his part be unreasonable, for it 
is certain that the standard of offensive and defensive 
power, as represented by the Hood, will have to be 
raised if our future designs are to bear comparison 
with the best foreign ships. A “ modified Hood,” 
mounting the same armament as that ship and em- 
bodying the same system of protection, but with a 
speed of 25 knots instead of 31, might be built on a 
displacement of 32,000 tons, as against 41,200 tons ; 
but if an extra pair of guns and a few extra inches of 
armour were postulated the figure would probably 
rise to 40,000 tons, if not more. As evidence that 
high speed is not necessarily the capital factor in 
determining size, we may instance the new American 
battleships. The North Carolina is not a particularly 
fast ship judged by modern ideas, for her machinery 
is estimated to develop 60,000 shaft horse-power for a 
speed of 23 knots; yet she displaces no less than 
43,500 tons, or 2300 tons more than the Hood. In 
this case most of the weight has gone into artillery 
and armour. The North Carolina is to be armed with 
twelve l6in. 50 calibre guns, and sixteen 6in. quick- 
firers, which—counting the primary armament alone 
—will enable her to deliver a broadside of 25,200 Ib., 
as against the Hood’s 15,360 lb. Her belt armour is 
reported to have a maximum thickness of I6in., and 
all the main fighting positions to have equally sub- 
stantial protection. It is obvious, therefore, that 
except in the matter of speed this American vessel 
will possess a marked tactical advantage over the 
Hood, and speed, as we have said, is an element to 
which British naval opinion no longer attaches 
cardinal value. 

It is scarcely necessary to observe that we make this 
comparison purely on technical grounds, and with no 
intention of suggesting that the superiority of the 
American ship renders it incumbent upon us to lay 
down forthw:th a vessel of equal power. Our purpose 
is to show that when the time does come to resume 
naval construction in this country those whose func- 
tion it is to determine the characteristics of ship 
types will find in contemporary progress abroad a 
strong argument in favour of adopting heavier bat- 
teries and stouter armour, and that in this way any 
saving which might have resulted from a decrease in 
machinery power will probably be swallowed up. We 
would add that capital ship design, although the most 
important, is not the only problem that confronts the 
Admiralty to-day. Despite the exaggerated claims 
preferred on its behalf, the submarine cannot be said 
to have revolutionised naval warfare. On the other 
hand, it would be futile to pretend that it will have no 
effect. on the future development of naval types. To 
all appearances the anti-torpedo “ bulge ” will suffice 
to preserve the heavy ship from summary destruction 
by under-water attack; but in the late war, as is 
notorious, the hostile submarines found their most 
effective sphere of activity in commerce destruction. 
Since, unfortunately, there is no guarantee against 
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the recurrence of this menace in a future war, the 
problem of providing some reliable means of defending 
sea-borne commerce against submersible raiders is 
one that urgently calls for solution. Even during 
the late war it was found desirable to build special 
types of ships for convoy duty, and these vessels, 
as part of an exceedingly elaborate system of shep- 
herding, enabled us eventually to keep our mercantile 
losses below the danger level. But it may be doubted 
whether the same methods would be equally effectual 
against the submersible corsair of the future, which 
may have a cruising endurance of 25,000 miles and a 
very powerful gun armament. In such circumstances 
the conventional form of protection, namely, fast 
cruisers, would no longer be adequate to secure the 
safety of the ocean routes, and some special design 
would have to be evolved, capable of guarding a 
convoy against attack both from surface and sub- 
mersible raiders. It will be seen, therefore, that the 
authorities responsible for British naval design have 
many difficult problems to deal with, for the late 
war, so far from having imposed a check on the 
development of matériel, has given it a powerful 
impetus which promises ultimately to affect. every 
weapon in the naval armoury. 


Standards and Foreign Markets. 


For ever so many years British engineers have 
been reprimanded by British consuls for not supply- 
ing foreign purchasers with the kind of goods they 
want ; for just the same number of years American 
manufacturers have been taken to task in exactly 
the same terms by their consuls. We have little doubt 
that every other country bears at the hands of its 
commercial representatives similar castigation. The 
reason, we fancy, is not far to seek. Whenever one 
of the competitors on a market finds by study or luck 
a popular “ line” of goods, he disturbs the trade of 
the others, and the observing consuls immediately 
report to their respective countries that manufac- 
turers are not giving what is wanted. Thus they are 
all reprimanded in turns. Sometimes Great Britain, 
sometimes America, sometimes Japan, or France, or 
Italy, or Spain brings off the lucky stroke, and then 
all the others find themselves in consular hot water. 
Then another gains a point, and the country pre- 
viously praised comes in for admonition. We have 
never found that, manufacturers and merchants paid 
much attention to this consular scolding. On the 
one hand, they know that it is the business of the 
consul to make reports, and that if he finds himself 
short, of material it is always convenient to be able 
to fill up with complaints about lack of enterprise, 
when such other subjects as bad packing, catalogues 
in the wrong language, and sizes and prices in un- 
familiar figures and currency have been exhausted. 
On the other hand, there are few manufacturers. who 
have not their own representatives in foreign lands, 
and who do not know, from that infallible barometer, 
the order book, whether they are meeting the needs 
of the market or not. There is another species of com- 
plaints which is also familiar enough, though it falls 
in a slightly different category. It is, we are proud 
to know, most frequently directed against British 
manufacturers. Let us quote a recent case. It is 
taken from the Monthly Bulletin of the British 
Chamber of Commerce in Brazil :—“ British manu- 
facturers are trying to push a heavy three-pronged 
fork, which no merchant here will look at. The 
knife belonging to the fork is blunt, heavy and ugly, 
the material is excellent. The same applies to the 
spoon, The Americans are likewise placing a three- 
pronged fork on the market, but it is well finished, 
polished and looks well. The material is very 
inferior. The knife is sharp, it is well finished and 
polished, and agreeable to hold, but it is made of 
most inferior material. The same applies to the 
spoon ; the handle in many cases has a cheap little 
design on it, yet the general effect for that class of 
article is good. The result is, that the Americans are 
selling by the gross where we are selling by the half- 
dozen.” Here the implied advice is, “ Don’t make 
such good stuff, but do make it more showy.” We 
do not suppose for one minute that British manu- 
facturers will act fully on it; we hope they will not. 
Nothing but a temporary gain is to be expected from 
selling a bad article. By all means improve the bright 
appearances that attract the superficial purchaser, 
but do not lower the quality. 

In all complaints of this order there are involved 
manufacturing problems about which consuls either 
know nothing or never bother their heads. To 
produce articles cheaply, they have to be made in 
vast quantities. To make them in vast quantities, 
they must be manufactured by mass production 
methods. Mass production methods involve enormous 





capital outlay. Hence to change a pattern is a very 
costly business, and unless the manufacturer is morally 
certain that the new design will have a reasonable 
degree of permanence he refuses—particularly under 
the E.P.D., which discourages such excursions into 
the unknown—to throw away all the plant that has 
cost him so much, and put down new. It we desire 
to enjoy mass production methods, we must accept 
standard designs. An admirable example is exercising 
the United Kingdom at the moment. We assume 
that this country really wants the Ford motor car ; 
if so, it must accept it with the left-hand drive, for 
the manufacturers have decided that it is not worth 
their while to disturb their workshop methods for 
the sake of supplying the United Kingdom with a 
particular arrangement of the steering gear. The 
American consuls in Great Britain, had they the 
temerity, would no doubt tell Mr. Ford that he was 
jeopardising his British market by not supplying 
the British public with what it wants; and Mr. 
Ford, who knows all about it, would no doubt reply 
that the British public could take his standard output 
or go without. We cannot possibly have it both ways. 
The fundamental principle of mass production is the 
establishment of a standard design. If we want the 
advantages of mass production—of which the greatest 
is cheapness—then we must be content with that 
design until the manufacturers have decided that 
the plant has paid for itself and have accumulated 
sufficient capital to purchase new plant. No one who 
has not made the experiment has any conception 
how much it costs to start manufacturing by mass 
methods, and how long it takes to recover the capital 
that has to be sunk. Everyone who has, knows how 
unreasonable it. is for consuls to call continually for 
new patterns and new designs. The consuls who do 
so are years behind the times. Such variety is a 
thing of the past; a thing of the age when manual 
dexterity had not been, replaced by machine dexterity 
and when commodities which are now made by the 
thousands were made by the dozen. 

The limitations which are~rmposed by mass “pro- 
duction add gravely to the anxieties of the manu- 
facturer. He finds himself between the Devil and the 
deep sea. On the one side, he is driven by the march 
of progress to expend a very great amount of capital 
on the prosecution of his plans ; and on the other, he 
has to face a public of which the taste may change, 
and which, before he has recovered his capital outlay, 
may ask for something different from that’ he has 
laid himself out to previde. He is aware, too, that 
however far amalgamation with competing firms may 
be carried, there is always the certainty that someone 
will remain outside the ring, someone who by retain- 
ing hi: eomplete independence may experiment with 
the ma_ket and cause a provoking change of demands. 
He must. bank on his ability to maintain the popular 
taste for at least a decade. Of all conservatives the 
mass producer is the most conservative: Change 
does not suit his plans at all, and he dislikes progress 
in design of his own products just as cordially as 
independent engineers love it. But he is one of the 
inevitable ills of the age in which we live ; the public 
has to thank itself for his appearance. He arose to 
meet its demand for cheapness, and he meets it well ; 
but it has no right to turn on him and blame him for 
not at once meeting every change in the popular taste. 
Let it blame the inertia-of-the-standard which it itself 
has indirectly called into being. 








Obituary. 





JOHN PERRY. 


Ix would not be far wrong to say of Professor Perry, 
whose death at, the age of seventy..years was briefly 
recorded in our Seven Days’ Journal last week, that, 
the man was more important than his work.. We can 
recall him now in the days when he was professor of 
engineering at Finsbury in the palmy period of the 
“'Tech.,”” walking to and fro behind the lecture table 
with his chin pressed on his neat necktie—he had 
a great selection of ties and a cosmopolitan taste in 
their colours—and his hands behind his back, turning 
over his address for the day. There was something 
of the mildly leonine air about him in, those years. 
The to-and-fro movement, the broad forehead, and 
the rather shaggy head, which got more and more 
rumpled as the lecture proceeded, no doubt caused 
the illusion.’ We like to recall him later, when he 
went to the Royal College of Science, whither he 
was called in 1896, in his study with the latest 
novels jostling the latest volumes on physical science. 
Or we like to picture him again at the British Associa- 
tion, when, with his gentle voice and persuasive 
manner, he flayed his opponents with his wit or 
drowned them beneath his arguments. He was an 
Irishman of the Irish; he could love you whilst he 
was cracking your skull with an intellectual shillelah, 





or joke with you and smile through his spectacles 
with complete good humour when he was giving an 
extra twist to the dagger he had just plunged up to 
the hilt in your vitals. He was a splendid man at a 
meeting, for he loved to trail his coat and dare anyone 
to tread on it, and he did it all in such an engaging 
manner that he had the audience, and no less those 
who. were itching to throw his words back in his 
teeth, in a good humour. 

It.is these aspects of Dr. John that we like to recall, 
His books are good books—-his Steam Engine, his 
Spinning Tops, his England's Neglect of Science, and 
his mathematical books were all written by an 
engineer for engineers—but no one who did not know 
John Perry himself can get the full flavour out of 
them. It is not the same with all books. Some would 
be ruined if we knew the authors; but it is not so with 
Perry’s. They are made all the better by the vision 
of his face before the reader and the very tones of his 
voice vibrating in his ears. The world may decide 
for itself the influence his work had on engineering ; 
we prefer to dwell rather on the effect his personality 
had on brother engineers. That the researches 
he carried out with his colleague Ayrton in the early 
days of electrical engineering, when they were working 
side by side in Japan, were of capital importance at 
the time ; that the energetic crusade for the improve- 
ment of the teaching of science in Great Britain had 
for years a profound effect ; that his works on 
engineering and mathematics, his papers before the 
Society of Arts, the British Association, and else- 
where, and his numerous lectures left their mark on 
their generation everyone will gladly admit; yet, 
after all, John Perry, the man, will be remembered 
by many of us long after we have forgotten which 
atoms in the aggregate of our knowledge we owe 
to him. 
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Notes on Irrigation, Roads, and Buildings, and on the 
Water Supply of Towns. By Wiii1aM LuMispeENn 
Srrance, M. Inst.C.E., Chief Engineer in Sind 
(Retired). London: George Routledge and Sons, 
Limited. Price 44s. net. 

In his preface the author states that for many years 

he has collected notes, reports, circulars, &c., with a 

view to the preparation of this’ book, and his own 

experience has been, obtained in a service of over 
thirty years under the Governments of Bombay, 

India, the Transvaal, and Ceylon. He points out that 

the Bombay Presidency, which is 1200 miles long, 

‘‘ offers an epitome of the irrigation works of India ” 

—-which, with some reservations, may be accepted 

and he provides a bibliography of books and papers 

which he has consulted, specially mentioning some of 
those to which the reader is referred for deseriptions 
and illustrations of important works, and the mathe- 

matics, formulas, tables, and statistics required by a 

designer. ‘‘ This book,’ he writes, “in which such 

practically do not appear, deals with general prin- 
ciples and constructive details, and may, L hope, be 
found useful as supplementary to those treatises.” 

No doubt it will be ;. but the portion on irrigation is, 

in a sense, complete in itself, and fully so for readers 

who are not actually.engaged in thé design of works. 

This subject is presented as a whole and in a very 

illuminating manner. The relations between prin- 

ciples and designs are made evident, and the subject 
is so treated as to give the work a character at once 
original and authoritative. Especially well does the 
author handle those controversial subjects in regard 
to which a reader wants to know something of con- 
flicting opinions, but at the same time looks for a lead. 
It is necessary, however, to distinguish between the 
contents of the 558. pages devoted to irrigation and 
rivers and, on the other hand, the 272 pages given to 
the other three subjetts. As Mr. Strange explains, 
irrigation is the chief subject, other parts being treated 
shortly. The chapters on ‘‘ Irrigation ’—and rivers— 
form a very good introduction to irrigation engineer- 
ing and to the administrative and financial aspects of 
irrigation projects, and contain much useful informa- 
tion on important details of construction. The “ Water 

Supply of Towns” is very well written, and it would 

bedifficult to select: more~useful matter to fill 147 

pages, for readers in the tropics at any rate. It is 

certainly more~ than ~ ‘‘ notes ‘on’’ ‘water supply. 

Only 84 pages are given to ‘ District Roads,” and in 

this case the words “‘ Notes on” are applicable. 

Most of the matter seems to have been drawn from! 

the author’s own notes, or notes collected in India ; 

but some attempt has been made to consider con- 
ditions in temperate climates. To ‘District Build- 
ings’ 41 pages have. been allotted, and almost the 
whole of this section is interesting or useful matter. 

It may be pointed out that of the twenty-eight books. 

papers, and reports -gited,in the bibliography under 

the heading ‘‘ Irrigation,” eight are Punjab Irrigation 

Branch papers, seven are Government of India tech- 

nical papers, eight are books, two are United States 

publications, and three are papers in the ‘‘ Proceed- 
ings” of the Institution of Civil Engineers. Of the 
eight entries under ‘‘ Water Supply,” seven are 
books, and of the eight-entries under ‘“‘-Roads,” six 
are papers in the ‘‘ Proceedings” of the Institution 
of Civil Engineers. 

There are in the whole volume more than 220 illus- 
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trations, about two-thirds of which are original, and 
a considerable number are plates showing the designs 
of important typical works. They have been very 
well reproduced by Messrs. John Swain and Son, 
notwithstanding the somewhat poor quality of the 
war-time paper. ‘There is occasional difficulty in 
reading some of the dimensions, but probably such 
inconvenience is better than either of the alternatives, 
namely, tA suppression of detail or the provision of 
unduly large and tearable plates. The subject matter 
of each of the four~parts-of-the»book may now be 
briefly noted, and reference made to a few points of 
special interest, ; 

Part I.: Trrigation—In a useful introductory 
chapter of 48 pages terms ate det 
longer passages @ ining hydrographic districts and 
surveys; flow, lift, flood, inundation, and well 
irrigation ; cultivation, reclamation of alkaline lands ; 
percolation, seepage, and evaporation ; and ‘‘ duty,” 
distribution, and water rates. On the subject of 
alkaline soils it is somewhat difficult to follow. the 
whole of the authox’s reasoning, but the subject is, 
anyhow, @ somewhat obscure one. Under “ Well 
Irrigation” windmills are dismissed in a few words, 
the author seemingly failing to appreciate thé 
importance of certain well-tried types of wind water 
litts. Under ‘* Evaporation” one fails to find a 
reference to Fortier’s Californian experiments or to 
any similar experiments on evaporation under 
different conditions. Chapter IT. deals with certain 
matters common to various works, such as weirs, 






water cushions, and retaining walls. Here it is to be} 


noted that Mr. Strange is very cautious as regards 
the use of reinforced concrete for hydraulic works. 
In Chapter III. ‘ Rainfall, River Discharge, and 
Supply,” there are important and sound observations 
on rain gauges. The discussion of ‘*‘ yield’ is good, 
hut would have been improved by an example or 
explanation showing estimated percentage yields in 
relation to the amount of each fall as influenced by 
the dates and amounts of preceding falls. The dis- 
cussion of flood discharges is sound as far as it goes, but 
the author fails either to accept or dismiss certain 
important studies of the subject. The subjeet of 
* Projects and Works ”’ is started in a preliminary 
chapter on ‘‘ Aphorisms and General Principles,” 
followed by “* Large Reservoirs,” very well handled. 
As regards the disposal of first floods, heavily laden 
with silt, mention might Lave been made of the by- 
pass as suitable, at any rate; for small reservoirs. In 
the matter of capital loss of storage due to silting it 
is recommended that the amount ‘ should not exceed 
annually one one-thousand five hundredth of the full 
supply contents of the reservoir.” Yet in the case of 
one of the largest Indian projects the engineers esti- 
mated that the reservoir would become an alluvial 
flat in 200 years, and thought that good enough. It 
is interesting to note that Mr. Strange is one of those 
who recognise the importance of flood regulating reses- 
voirs “‘on comparatively large streams, the uncontrolled 
floods of which are causing extensive damage. . . .” 
Chapter VI., ‘‘ Masonry Dams,” is disappointingl 

short, only twelve pages—of which thirty-seven 
are devoted to the dam itself in the case of 
earthen dams. The elements of the design of a mass 
dam are not clearly presented, nor is there any refer- 
ence to the Madras investigations—into limiting 
heights, treatment of the base and design generally. 
Less than three pages are given to ‘‘ Curved, 
Buttressed, and Reinforced Concrete Dams,”’ and the 
author’s conclusions seem to be unwarranted by the 
facts. It is worth noting that he states that ‘‘ gravity ”’ 
masonry dams “ are designed to resist the pressure 
of water solely by their weight,” and, a little further 
on, “ When a dam is built:to a curve it resists the 
action of water pressure, partly as a cantilever beam 
and partly as an areh.” ‘But why should weight- 
length moment change to cantilever resistance merely 
by curving the dam in plan? To the subject of 
buttressed dams only sixteen lines are given, and the 
author’s ‘unfavourable verdict...is — unconvincing. 
Chapter VIL, ** Earthen Dams,’’ is chiefly an abridg- 


ment of the author’s well-known work, ‘ Indian} 


Storage Reservoirs-with Earthen Dams.’’. It <1; 
excellent matter, and its incorporation in the present’ 
volume is doubtles¢ the best way of dealing with the’ 
subject. The paragraph on berms, though short, is 
of special importanee. Chapter VIII., “‘ Minor 
Reservoirs and Weirs,” deals with ‘‘ tanks” and the 
works connected therewith. Chapters IX., X., and 
XI. are devoted) to. an excellent presentment, of 
the subject of canals and canal works on non-alluvial 
soils. The next ninety-five! pages, Chapters XE, 
XIII., and XIV., are on ‘‘ Large Indian Rivers on 
Alluvial Soil ;”’. first, a study of the physics of such 
rivers and theories of river régime ; next, their control, 
bunds, spurs, and traming works ; and thirdly, their 
embankment. The last includes a very interesting 
discussion of river embankment generally and details 
of design, construction;< and maintenance. It is 
followed by ‘‘ Siltingin'Alluvial Canals,’ and a chapter 
on “* Weirs on Alhavial Rivers,” including descriptions 
and drawings of movable weir crests. The author’s 
“General Rules for the Design of Weirs ’’ include the 
provision that “the. hydraulic,,.gradient,, oyer , the 
works downstream should be lowered as much as 
possible,”’ with practical directions ; but neither here 
nor elséwhere in the book does one find the direction 
that in works such as weirs and drops the staunching| 
walls, wing walls, &c., should be of such dimensions 


that the path of the water calculated on its hydraulic 
gradients in the soils through which it passes will not 
bring it out above water level downstream. 

» The subject of ‘‘ Canals in Alluvial Soils” is next 
taken up; there is a chapter on “‘ Head Regulators 
and Earthworks,” and one on ‘‘ Regulation and Cross- 
drainage Works.” The important subject of “‘ Distri- 
bution” is then dealt with, including an excellent 
description of the methods of distribution actually 
adopted, the design of distribution channels, and so 
forthy=Itwmay be noted that on the subject of canal 
falls no et 













book concludes with an interesting 
vy, Finance, and Administration.” 

r Supply.—tIn the first chapter, on 
latters,” a relatively large amount: of 
space is given to the quality of water, watér-bo 

i , and purification. Supply works are next 
with, the space allotted being very ully occupied. 
A chapter on ‘‘ Pumping and Distribution ” sums up 
the most important points of accepted practice. 

ut this part the matter has been selected 
with the greatest care, and it is difficult to find any 
passage which’ is not of sufficient importance to be 
properly included in this summary. 

Part I11.: District Roads.—With respect to their 
general character three classes of district roads are 
defined, andwith respect to their construction they 
are also in three classes: (1) raised, bridged, and 
‘metalled ; (2) maised, bridged, but not metalled ; 
(3) neither raised nor metalled, but sometimes with 
cross drainage works over the more important or 
difficult streams. The significance of the fact that 
there can be such a classification should not be over- 
looked by those road engineers who think of the road 
crust as the all-in-all of road engineering. The author 
deals with the survey, alignment, ‘gradients; curves, 
and foundations, in eight pages, as well as can be 
expected in that space, but he does not succeed in 
producing a good one-page outline of “‘ alignment.” 
Under “‘ foundations ”’ he introduces, with Fig. 177a, 
an argument with which few scientifical trained engi- 
neers will agree—Mallock, ‘‘ Proceedings,’’ Institution 
of Civil Engineers. In the pages on “‘ Road Surface 
and Metalling ’’ an attempt is obviously made to re- 
present opinions supposed to be authoritative ; but if 
Mr. Strange, whose intellectual honesty is above the 
average, had written these pages with reference only 
to his own observations and conclusions the result 
would have béen of greater interest and_ value. 
There is something wrong when an engineer who has 
had..experience of Indian roads can write, “‘It is 
essential that the road surface should be impervious,” 
and ‘‘ The feet of animals tend te pound and pick 
up the surface ; some, however, deny this and con- 
sider that these have a tamping effect and consolidate 
the road... .._ .”’. How much better it would be to 
know Mr. Strange’s experience of the actual effects of 
certain draught animals on particular kinds of road 
erust. One is surprised, too, to find an expression 
or endorsement of the opinion that reasonable relative 
thicknesses of road crust are 5in. at the sides and 8in. 
at the crown. _ Possibly this is true for some, particular 
type of road, but the statement is made quite general. 
The subject of ‘‘ camber ”’ is discussed at some length 
and the sloped camber is finally recommended, surely 
with good reason. There is a good discussion of road 
metal, also of consolidation—clearly the author’s own 
matter. Under ‘‘ Road Works’ some useful notes 
are presented on cross-drainage works, bridges, 
culverts, and slab drains, with adequate illustrations. 

Only three pages are given to Ghat roads and 
retaining walls. The author’s recommendation that 
Ghat roads should have a single inward—hillward— 
slope, instead of the usual camber, is sound, except 
that on some Ghat roads it is not necessary through- 
out, “and in any case~-is undesirable on the sharper 
inside bends,, These are. usually crossings of small 
ravines dnd outward drainage does no harm, while 
the reversed superelevation is dangerous. The pages 
hon‘ Roadside Avenues’and)“‘ Maintenance and 
Repair " are. very well “written and very practical, 
@fid there is a fairly good:summary of some of the 
pmain points_of practice with:tar-bound and surface 
tarred roads... Part IIT. really consists of some good 
and somé very good notes on foads, mixed with other 
matter of much less importance. 

Part I1V.: District Buildings—These notes on dis- 
trict buildings are, the author states, based chiefly 
on experience in the Deccan, or upland area of the 
Bombay Presidency, where the variations of tempera- 
ture are less pronounced than /in other parts. Accord- 
ingly we find only a very short passage on flat roofs, 
that described having a thickness of only 1lin., and the 
teader must not expect t6‘find matter specially relat- 
ing to..construction. in the hottest inland or coastal 
areas. There are plates showing plans for large and 
small residential bungalows—attractive designs—and 
of a large traveller’s bungalow and a small inspection 
bungalow, both very good, and the accompanying 
descriptive matter is very convincing, especially the 
part about ventilation and lighting. There is one weak 
spot inthe, plans of the residential bungalows—the 
position of the lamp room. This is apt to be a source 
of flavour as well as of light in an Englishman’s house 
in India, and to put it next to the kitchen is asking 
for trouble. . It.is: perhaps better to have a kitchen 
quits by itself, especially not in a block with servants’ 








rooms, and it may be suggested that the pantry in one 
plan might be nearer the dining room, and that, for 
the larger bungalow, the store-room—godown—is 
rather small. There are useful notes on walls, floors, 
roofs, and verandahs, and»good sketches of various 
details. 

Mr. Strange’s book will doubtless be widely read, 
for, as regards the main contents, Part I., he achieves 
all that he aims at.and more : the arrangement of the 





é is made to designs intended to reduce4 
ing very small indeed, and only a few} 
nd cascades are given. The “ Irriga-| 


subject is excellent, the. Style good, and the many 
illustrations and dese : orks have an impor- 
i 0 ic engineers in the out- 













Oil Finding. gham Craig. London 
Edward Arnold. is, the second, edition 


of Mr. Craig’s 4 ‘work may be 
regarded as an up- da » embodiment of the latest in- 
| formation concerning thé origin, occurrence and exploita- 
tion of petroleum deposits. It presents many important 
additions when compared with the first edition, and should 


‘not be looked upon-merely as a reprint. Mr. Craig writes 
nly for the benefit of those techni interested in 
mineral oil industry, but no sci sally inclined 


er will fail to extract much interest and education 

m the pages of his book. The chemical and geological 
aspects of the work of oil finding are very well treated, 
but nowhere is the author more interesting than in his 
discussion of the rival theories regarding<the origin of 
mineral oil. He is, like many other modern geologists, 


Ba sacra adherent to the le origin theory, 
md presents a case for his belief which the anima! origin 
theorists who still exist will find it hard or impossible to 
combat. Indeed, if we have any skill in discerning values, 
‘we would say that Mr. Craig’s diseussion of the subject 
will serve—or should serve—as the death-blow to the 
theory- of animal-formation. Fresh chapters dealing with 
gaseous petroleum, oil shales and torbanites, have been 
added to the edition. to the enhancement of its practical 
value. 
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A SWEDISH LOCOMOTIVE ORDER. 


DvrRinG the past three months reports have been in 
circulation in Sweden to the effect that the authorities of 
Soviet Russia were in negotiation, or had already placed 
large orders with Swedish firms for the delivery of loco- 
motives. It is known that very many of the locomotives 
in Russia are absolutely worn out, whilst others are un- 
serviceable owing to the difficulty of getting repairs made. 
These facts, combined with offers made to Finnish engi- 
neers to undertake the repairs, lent apparent confirmation 
to the reports in Sweden. One of these reports alleged 
that, @ gtoup fof Swedish firms, with the “Nydqyist and 
Holm Company at the head, had offered to supply 300 
locomotives at an average price of 425,000 kronor (£23,349), 
extending over & period of three years. Fifty locomotives 
were to be delivered in the first year, 100 in the second 
and 150 in the third year. ‘The ‘proposal did not lead to 
any contract, but since then the majority of the shares 
in the Nydqvist and Holm Company is reported to have 
passed into the hands of one of the directors of the com- 
pany, while most of fhe remainder is held by the Swedish 
Ball Bearings Company. After the recent annual meeting 
of the former company the director is stated to have said, 
in reply to questions, that the purchase of shares had 
taken place exclusively for the account of Swedish interests 
and no foreign interests stood at the back, of the trans- 
action. 

The’ question has. now assumed a new phase by an 
annduhcement made at Gothenburg on August 4th, Thus 
the Manager of the Trollhatten works of Nydgqvist and 
Holm is credited’ with the statement’ that a definite agree- 
ment has now been made with Dr.’ Lomonsow, representing 
the Russian Soviet, for the delivery of 1000 Iceomotives 
to Russia in the course of the next six years. The first 
engines are to be ready in from nine to ten months, and a 
total of a hundred is expected to be supplied before the 
end of next year. Most of the locomotives are to be of 
the ten-wheeled coupled type for goods trains. A definite 

rice has not been fixed per locomotive, but a considerable 
margin has been stipulated so as, to provide for fluctuations 
in exchange. It is estimated that the order represents a 
value of from 300 to 500 million kronor (£16,484,000 to 
£27,472,000 in round figures). The construction of the 
locomotives is to begin at’ once, and additional workmen 
will be required. 











In the annual report on the Leeds city tramway under- 
taking for the year ended March 31st last it is stated with 
regard to the railless: traction section of the. system 
4+hat the number of passengers carried was 1,047,541 ; the 
receipts were £11,510, against £9304 last year, and the 
working expenses totalled £9878, or 13.36d. per car-mile. 
After providing for interest on loans. redemption fund, &e., 
the net surplus profit of £83,758, compared with £90,000 
last. year, was «transferred to the relief of the rates, the 
amount utilised in this manner to date being £1,376,776, 
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THE BARNES SCARFING MACHINE 
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FIG. 3—PRESENT FORM WITH MOVABLE BACK-PIECE 


housing of the worm drive the spindle carries asecond worm | A clutch is embodied in the bevel drive in order that the 


The Barnes Scarfing Machine | wheel enclosed within a box. From the worm with which | feed motion may be reversed. The standard feed is jin. 


| this worm wheel engages motion is transmitted through ! per minute. 


Tue plate scarfing and milling machine illustrated 
herewithis made by John W. Barnes, Limited, Rock Ferry, 
Cheshire—for whom Alfred Herbert, Limited, of Coventry, 
are agents—and is intended for use in shipyards, boiler 
shops, marine engine and railway shops, in forges and on | 
board ships. It is adapted not only for scarfing the | 
edges of plates, but can be used as a portable omfixed tool | 
for plane milling, keyway cutting, &c. It can be applied, | 
for instance, to the re-machining of anvil faces in forges 
and smithies, the machining of water-tight door facings, | 
and the cutting of keyways up to 3ft. 6in. long in pro- 
peller shafts of large diameter. 

The base of the machine is a bed 64in. long by 47in. wide | 
formed with tee-slots and provided with a back piece 3lin. | 
high. Each side, of the back piece is faced aon carries & | 
central spigot whereon a slide is mounted. This slide can 
be fixed on either side of the back piece and bolted thereto | 
at a variable angle of inclination to the horizontal. The | 
slide is graduated to swivel up or down through 14 deg. 
By attaching the slide to the rear of the back piece of the 
bed, work of increased size can be operated upon. The slide 
is provided with a carriage, whereon there moves a vertical 
slide. This vertical slide has a horizontal traverse of 
42in. and a rise and fall of 12in. It carries a circular hori- 
zontal post which can be attached to it in either of two 
positions, high or low, according to the height of the work 
to be machined. In the low position the cutter can work 
right down to the level of the base ; in the high position 
work up to 23in. in height can be placed beneath the | 
cutter. The post is 6in. in diameter and 20in. in length 
and supports, on a key, a sliding bracket which carries the | 
milling cutter spindle and a 2 horse-power electric motor for | 
driving it. The bracket is moved on the post by means of 
a handle and screw and has a total in-and-out movement of | 
12in. 

The spindle is driven by the motor through a hardened | 
steel worm and a bronze worm wheel running in grease | kf 
inside a box—Fig. 4—which is attached to the bracket | gh Gok beta 
on the post. The parts are so arranged that their positions | 
ean be reversed As order that the milling cutton aia be | FIGS. 4 AMD 5—SPINDLE DRIVE AND SPINDLE FOR SCARFING MACHINE 
changed from one side of the post to the other. The motor | 
runs at about 1700 revolutions per minute. The worm | bevels and a universally jointed telescopic shaft to a back The half-tone engravings, Figs. 1 and 2, illustrate an 
gearing reduces the cutter speed to a sixteenth of this value.,| shaft on top of the swivelling slide and thence through a | éarlier form of the machine in which the back piece is cast 
The details of the spindle are shown in Fig. 5. Above the'| sprocket chain to the feed serew actuating the carriage. | solidly with the base.’ In the newér form shown in Fig. 3 
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TRAIN FOR THE COMMANDER-IN-CHIEF 





FIG. 1—COMMANDER-IN-CHIEF’S BEDROOM 











FIG. 3—-OFFICE IN CAR No. 2 


the back piece is bolted to the base. It is thus possible to 
remove the back piece and bolt the swivelling slide 
directly to the base, so converting the tool into a horizontal 
milling machine. Alternatively both base and back piece 
may be dispensed with and the swivelling slide bolted 
directly on to the work. 








Commander-in-Chief’s Train. 


IN view of the interest that is being taken in the disposal 
of the special train used in France during the war by Lord 
Haig, we think it worth while to reproduce some illus- 


trations which have already appeared in THE ENGINEER | 
showing the interior arrangements of some of the coaches. | 


This train was built in 1917 at the Wolverton works 
of the London and North-Western Railway, and was 
officially known as the Mobile Advanced Headquarters 
Train for the Commander-in-Chief. It consisted of four- 
teen bogie vehicles, all but two being 42ft. long and 8ft. 6in. 
wide ; the two that were the exception were brake vans, 
45ft. long and 8ft. wide. The total length, exclusive of 
the engine, was 650ft., while the weight in working order 
was about 336 tons. The fourteen coaches were devoted 
to the following purposes :—(1) Private car for Commander- 


in-Chief, (2) private secretary and office, (3) personal staff, | 
(4) C.G.S. and office, (5) two generals and office, (6) one | 


general and reeception-room, (7) officers’ mess, (8) kitchen, 
(9) servants’ mess and quarters, (10) clerks’ quarters, (11) 
staff clerk and office, (12) telegraphs and telephone, (13) 
stores and stationary engine, (14) brake van. 

The first eleven vehicles were’ converted from picnic 


saloons, and the twelfth, thirteenth and fourteenth from | 


brake vans. All the vehicles, being mainly of open con- 
struction, could be readily altered, and were completed 


within a month of the receipt of the order from the War | 


Office. Fig. 1 shows the interior of the bedroom of the 
Commander-in-Chief ; the door in the right-hand corner 
leads to the bath-room, which is the end compartment of 
the train and is fitted up’ with supplies offhot and cold 
water. 


and officé—Fig. 2 


“ 


—at the near end of which is a hinged 


At the other end of No. 1 ear is the sitting-room | 


table with cords and weights for maps. Fig. 3 illustrates 
the interior of the office in car No. 2; the door in the 
distance on the left leads to the corridor, off which is the 
private secretary's room, which has hatchway communica- 
tion with the office. Out of the kitchen is a compartment 
containing a petrol-driven lighting set. That originally 
provided at Wolverton was, however, replaced by a larger 
| machine whilst the train was in France. The next com- 
partment is the accumulator-room and beyond that a 
stores. 

Under the telegraph and telephone car are the drums 
for the cables. The latter, when required for use, were 


| run off and connected to the nearest telegraph and tele- | 


| phone wires. Fig. 4 illustrates the interior of the tele- 
graph office, which is 34ft. 9in. long. This car has also a 


switchboard. ‘The instruments and fittings were fixed 
by the General Post Office, whilst the tables, furniture, &c., 
were provided and fixed by the railway company. 

The train is equipped to be heated throughout on the 
Wolverton system. Steam was obtained from the loco- 
motive when the train was running, but to provide for 
times when no locomotive was attached, a small Davey- 
| Paxman stationary boiler has been fixed in the rear part 
| of car No. 13. A ton of coal and coke can be carried in a 
| bunker, whilst water storage is provided in three tanks. 
| The floor is covered with sheet steel. All vehicles are 
| lighted electrically, and ships’ candles are provided for 
emergencies in all sleeping compartments. Each com- 
partment is connected to the telephone switchboard ; some 


have telephones for intercommunication on the train, | 
| expos® an opening larger all round than the rail to be 


with other instruments for speaking over the line wires. 
Electrically driven fans and roof ventilators are general. 
Many of the windows are hinged at the side, so as to open 
outwards, and during hot ‘weather they remained open, 
and the space could be filled with gauze wire screens, which, 
while admitting air, were capable of keeping dust, flies, 
&c., from the cars. The interiors of the cars are of white 
enamel, and the exterior the usual lead colour of the War 
| Office. Being for use on the Continent, the Westinghouse 
| brake aloné was provided. The end vehicles have the 
| standard buffing and coupling arrangements of L’ Unité 


| Technique. 








telephof® exchange room, in which there is a fifty-line | 
mould of plaster of Paris én situ, and to caleulate there- 


FIG. 4—THE TELEGRAPH OFFICE 


MOULDS FOR RAILS. 


THE old-fashioned but still most generally adopted 
method of ascertaining the extent to which a rail has been 
worn under traffic is by taking it out of the road and 
weighing it. This is, however, a tiresome task, as several 
men are necessary to lift the rail out of place and subse- 
quently to restore it, a convenient time between trains 
has to be chosen, and flagmen have to be stationed to 
protect the operation. Where the rail is in a tunnel, the 
conditions are worse, and moreover the rail to be 
weighed has to be cleaned of dust and dirt after 
removal. 

The alte native to weighing rails has been to take a 


from the weight of the rail from a tracing of the east. It 
has, however, been found that this plan does not give 
the best possible results, as the plaster contracts irregu- 
larly. Moreover, the time required to take a plaster mould 
is about twenty minutes. which renders the use of this 
improved method somewhat limited on busy lines. 

What is considered.to be a yet better plan is that 
recently patented by Mr: A. Wood Hill, one of the divi- 


| sional engineers of the London and North-Western Rail- 





way. A mould is employed here also, but the material is 
plasticine, which is clean and easily manipulated. The 
apparatus consists of a hinged metal frame like a pair of 
nut crackers, fitted with a movable aluminium centre, 
made in halves, and roughly cut away so as to 


measured. It is corrugated within, the better to hold the 
plasticine.. There is a fixed cutter at the bottom of the 
frame, and a movable one at the top, for dividing the 
mould. After the aluminium centre has been lined with 
plasticine, the appliance is passed under the rail, then 
closed carefully round it and pinched close up. The mould 
thus obtained is placed; with a piece of sensitised paper 
behind it, in a printing frame and exposed to the light, the 
resulting photograph being fixed and washed in the usual 
way. The area of the photograph is taken out with a plani- 
meter, and the weight of the rail caleulated. The time 


| required to take a mould is 33 min only. 


An advantage of the mould method is that the nature 
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of the wear in the rails is clearly shown. From the results 
we have seen of seventy tests taken in this way, we find 
that the calculated and actual weights. differed in forty- 
eight cases less than .5lb. per yard, in twenty cases it 
was from .5lb. to .99]b., and in two eases only did it 
exceed 1 lb. per yard, and in both these cases the rail had 
an unevenly side cut. 

The apparatus is carried in two boxes, and may be pur- 
chased from the Railway Signal Company, Sanctuary 
House, S.W. 1, the sole licensees and rs. 








NEW BRIDGE AT SHANGHAI. 


TRAFFIC movements in Shanghai are made very difficult 
by the wooden bridge over the Soochow Creek, which is 
almost constantly under repair. It is now p to 
replace this old structure by a -three-span jcantilever 
bridge constructed of reinforced eenerete with the sus- 
pended span of steel. The total length of the eentral span 
will be 120ft., and the side spans will each be approximately 
56ft. long. A clearance of 12ft. at high tide is te-be pro- 
vided in the middle of the centre span, and must be very. 
little reduced for a width of 40ft. on either side of the centre. 
To obtain this clearance it will be necessary to use & aa 
of 1 in 25 for the roadway. 





a total cost sare a ong “inelu 
approaches, is estimated at 121, tae 
£30,000. 








Letters to the Editor. 


(We do not hold ourselves responsible jor the opinions of our 
correspondents. ) 





whips THE UNIFLOW ENGINE. 


Str,—With reference to the leading article under the above 
heading in your issue for 30th ultimo, I am inclined to agree 
with you that if a simple-expansion uniflow engine is more 
economical than @ good ordinary compound or triple-expansion 
engine it isa mystery as to why it should be so ; but before seek- 
ing for an @xplanation it is advisable to be sure of the fact. The 





advoeates of the uniflow type of engine are very, prone to take | 


it for granted that the uniflow engine is more @eonomical of 
steam and ¢eoal than an ordinary compound or triple-expansion 
engine, but Shere bes always seemsag Gp me to be e great deal of 
assumption about it. 

There is am old adage that. an ounce of fact is worth a ton 
of theory, and I may cite an instance which has come to my 
knowledge. 4 eee ee |S 
in a Station already eq -expansion 
of the same capacity... ciabis idl p-aaages salt tote 
taken, the uniflow engine set was found to require 17 per cent. 
more coal for the same duty than the sets previously installed. 
No doubt those obsessed -with unifiow idea will express 
astonishment at this result, but. ordinary engineer will say 
that if is only what might be expected when a si 


engine is pitted against a triple-expansion, and_ for it to be 
otherwise would involve a reversal of all the ; experi - 
ence of the last fifty years, with its successive evolution of:com- 


pound, triple-eXpansion and quadruple engines. 

No doubt the uniflow design has its points of advantage, but 
it seems to me that they are altogether outweighed~by the 
disadvantages. Can it be good to concentrate all the loads 
and stresses of a large engine upon one set of motion work, one 
crank pin, and one set of main bearings ? Why this striving to 
make an engine having a single-lineyof parts;? Is it not sacri- 
ficing reliability and smooth working to cheapness? Apart 
from other considerations it is not a virtue, but a defect. Does 
not this aceount for the trouble often experienced with the 
bearings of uniflow engines, necessitating water jacketing and 
other expedients? Several users of uniflow engines have 
informed me that it is essentia} to flush the bearings with oil 
by a special pump before starting, and I know of two cases of 
failure with uniflow engines, the white metal being run out of 
both main bearings and crank-pin bearing because the attendant 
neglected to do this. The heavy piston, with its large surfaces, 
also necessitates a specially liberal supply of oil for internal 
lubrication. Low oil consumption is not one of the special 
points of advantage of the uniflow type of engine. 

Again, what about theeven turning? It is begging the question 
to say that this is merely a matter of fly-wheel. The defect is 
there, accentuated by the very early cut-off necessary to expand 
the steam in a single cylinder and the tremendous compression. 

Mr. Perry states that there is no difficulty in starting, but 
users of uniflow engines have told me of great difficulties in 
this respect, and that if they have one or two false starts and 
the condenser gets hot it might take an hour or longer to get 
the engine away, the works being stopped meanwhile. 

The more recent uniflow engines I have come across have no 
provision for exhausting to atmosphere, no doubt for good and 
sufficient reasons connected with the compression and the 
possibility of burst cylinders, but it follows that if anything 
goes wrong with the condenser or the cooling water supply, the 
engine is at a stand. JT have heard of the employees of a works 
having to be sent home merely because the condenser was 
choked with weeds or leaves, and this on more than one o@asion . 

Uniflow engines are reported to be very hard on their steam 
cylinders, doubtless owing to excessive compression pressures 
and to the cylinders becoming cracked when the pistons seize. 
Relieving the cylinders of the weight of sueh huge pistons and 
preventing excessive wear in consequence must be 4 very diffieult 
problem. As pointed out in Mr. Pilling’s paper, not only does 
the cylinder require to be bored taper, but also the piston, as 
well. Moreover, the piston cannot be effectively supported 
by a back piston-rod support, and must necessarily be carried 
on the cylinder bottom. The great weight of the piston dragging 
to and fro must be bad for the cylinder, and this and the high 
compression no doubt account for the low mechanical effiicieney 
of the uniflow type of engine as compared with high-speed; ver- 


















tical engines, with their light-running parts and forced lubri- 
cation. 

Again, is it or is it not a fact that) uniflow engines will not 
stand up to high superheat so well as ordinary engines? It 
would appear likely from their design that such would be the 
case, but it means that consumptions given with high superheat 
cannot be realised in everyday working. It must be borne in 
mind that excessive compression pressures are liable to result 
not only from failure of the vacuum, but also from the valves 
hanging up, and that this is specially liable to happen with 


} superheated steam. Even if the valves do not hang up, the lift 


of the valve is very small, and if only a small amount of wear 
takes place, the stam distribution is liable to be badly disor- 
ganised andthe working and economy impaired in consequence. 
The. unifiow engine is almost necessarily a slow-speed engine. 
Indeed, the attempt to introduce this type of engine as high 
Speed only resulted in failure, triple-expansion engines having 
to be substituted. The slower rate of speed necessarily involves, 
@ correspondingly large and costly generator, or, alternatively, a 
rope drive, and the engine being horizontal and slow speed, it 
naturally occupies a great deal of space and requires a large 
and costly foundation. 
As pointed out by Mr. Pilling in the discussion on Mr. Perry's 
paper, the class of draughtsmanship and technical skill required 
@ uniflow engine are of a very superior quality, and 


jto 
pk: . Adve arises from the fact that the uniflow engine, 


like a Diesel, has a high compression. The engine, in fact, is 


‘not everybody's job to manufacture and run satisfactorily. 


unifiow principle is subject to 80 many limitations 
whether the game is worth the candle. 
that the economy is all that its advocates claim, 
always be the first consideration. It is useless 
economical engine if your works are at a stand 
f upkeep is prohibitive. On the whole, the draw- 
t on the uniflow system are so manifold that 
ing it is a passing fashion not destined to 


Apert Caras. Paty, M.I. Mech. E. 
(Belliss and Morcom, Limited). 


—With reference to your leading article of July 30th on 


Str, 
the uniflow engine, as I have had many years’ experience with 
this type of engine and can claim to have been responsible for 
the design of the first really successful engine produced in this 
country, perhaps you will allow me to make a few remarks. 

You speak of the engine’s efficiency as being a mystery. To 
my mind there is no mystery when the uniflow is compared 


with the compound engine. Take the question of cylinder 
clearance. It is an established fact that the loss due to clearance 
is almost entirely dependent upon the area of metal exposed 
to that clearance rather than upon the volume of ie. clearance 
space. 

To a. uniflow with the compound in this respect, 
has only one inlet valve of small area owing 
pift-off, otherwise the elearanee space is sym- 

: pockets. In the case of the compound 
the area of metal exposed to the clearance i® con 

increased owing to the larger valves, which are two 
number, and this pe a two cylinders instead of one as in 
the uniflow. Also, in addition to this, there are the steam pipes 
— between the cylinders in a compound engine, which 
t appear in the uniflow. It is, I think, this difference in 
together with the wniflow principle, that accounts for 
of the unifiow engine, and is not due 
unifiow principle. 
to the uniflow engine being built as a = 












unit, 1 is chiefly a commercial 

cost of a ne is already rather mo: 

two 8 is no doubt owing to the more substantial | — 
parts, m, €nclosed, &e. Consequently, if the 
engine is Sane abeic crank, it would be rather an 
expensive compared with ‘the compan. 
The efficionty not be quite so good;-ewing reer 


cylinder in the single unit. Also, if a satisfactory and economical 
engine can be produced with one cylinder, why add to the 
mechanical complication of another cylinder? I do not think 
the advantages of another cylinder in most cases would justify 
the extra initial and upkeep costs. 

To start the engine (with a single crank) under a partial load 
is not a difficult, matter. 

I agree that a scientific research into the uniflow engine would 
be most interesting and useful, as the engine has, undoubted 
advantages over the compound. , The problem, however, is to 
obtain a Satisfactory design. The engine has many, peculiarities, 
chiefly, perhaps, in connection with the expansion of the 
cylinder and piston, which appear to show to some extent how 
its efficiency is obtained. 

J. 


W. GRAHAM. 


Darlington, August, 7th. 


MPERATURE CYCLE FOR LARGE INTERNAL 
COMBUSTION ENGINES. 


A LOW TEM 


Str,—In view of the very pressing necessity for improving 
the thermal efficiency of heat engines, I desire to submit a 
proposal for a low temperature thermodynamic cycle, which, to 
the best of my knowledge, has not previously been published. 
Practically all existing internal combustion engines work on a 
thermodynamic cyele having adiabatic compression and expan- 
sion, the air standard thermal efficiency being given by the 


yin 


R 
where R = ratio of compression, 

With the compression ratio usually adopted in large: Diesel 
engines, the air standard efficiency is 63 per cent. As is well 
known, however, the actual theoretical efficiency is considerably 
lower than this figure owing, tothe considerable, inerease in 
specific heat of the working fluid at the high temperature adopted, 
i.e., about 3000 deg. Fah. The corrected theoretical thermal 
efficiency, allowing for increase in specific heat,,is only about 
50 per cent. ; giving a; thermal efficiency of about 45 per cent. 
on the indicated horse-power, and about 86. per cent. on the 
brake horse-power. These would appear to be the limits with 
the present cycle, as any considerable increase above the present 
compression pressure of about 500 lb. per, square inch is im- 
practicable. 

To overcome the present limitations, it is.suggested that a 
thermodynamic ecyele ,heving isothermal compression, com- 
bustion at constant pressure and adiabatic expansion, be adopted. 
A regenerator may be used to obviate the waste of heat in the 
exhaust gases. 


formula + 1 — ( 


The air standard efficiencies for different compression pres. 
sures and maximum temperatures are shown in Fig. 1, in which 
the ordinates. rdpresent thermal efficiency per cent. and the 
abscisse represent compression pressure in pounds per square 
inch. 

Curve A shows the efficiency without a regenerator at a 
maximum temperature of 1500 deg. Fah. 

Curves B and C show the efficiencies with aregenerator at 
maximum temperatures of 1500 deg. and 2000 deg. Fah. re. 









spectively. These effici are calculated as follows :— 
a 
Let P, = maximum pressure, absolute. a 
P, = atmosphtric pressure, absolute = 14. 7b. per 
T, = maximum temperature, atiiohute. 
T, = atmospheric temperature, absolute = say 521 dey 
Fah. ‘ 
¥,= air —— P, and atmospheri 
Cc, = ¢ of air at constant pressure = 0.237 
J= 3 “equivalent = 778 foot-pounds. 
D = y of air at pressure P, and atmospher; 
temperature. 
y, = ratio of specific heats of air — 1.408. 
RB, = ratio of _ Compression’ = - 
P, Vv, 
1 
‘ P,\ 7 
R, = ratio of pape 


P, : 
Va; = volume a4 atmaapeige a and atmospheri 
TY, 





Then, 
Work done in expansion = P, V; 
—V,P, 
Heat supplied = JC, V, D (T, — T,) foot-pounds 
Air standard thermal efficiency without regenerator - 


P, ¥,'— FP, V 
P,V;+ -' meg *— V,P, — P, V, log, B, 
“ae . 10,4 D0,- 7H ea: 


This formula must be modified if a regenerator is used, a< 
assuming that there is no loss of heat in the transfer from the 
hot exhaust to the cold working fluid, then T, becomes equivalen' 
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to the exhaust temperature T,. It will then be found that the 
work represented by the denominator in this formula, i.¢., 
JC, V,D(T, — T3), is equivalent to the work done by the 
adiabatic expansion in the numerator. The formula can there- 


fore be simplified to :— 
- BV : 
Lit ke V, log, Ry = (" Vs + Py “ on *s : V, r,) | 


The theoretical pressure volume diagram for a@ maximura 
pressure of 200 lb. per square inch and a maximum temperature 
of 1500, deg. Fah,, is shown in Fig. 2. 

The temperature entropy diagram is shown in /Fig. 3, in which 
a b represents the isothermal compression, b c, the change, of 
temperature and also entropy in, the combustion chamber, and 
c a the adiabatic, expansion.. The curve bc is calculated from 
the equation :— 


1 


l, 


Gay 7 $y, = Cp log, 


It will be seen, from these diagrams, that a theoretical air 
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standard thermal efficiency of 62 per cent. is attainable with a 
maximum temperature of only 1500 deg. Fah. and a maximum 

ressure of 200 Ib, per square inch, and 70 per cent. if the tem- 
perature is raised to 2000 deg. Fah. Theoretically, it would 
appear that the air standard efficiency is not reduced owing to 
the increase in specific heat of the working fluid, as the increased 
heat in the exhaust gases, consequent upon the increased specific 
heat, is absorbed in the regenerator and transferred to the 
;coming cool working fluid. 

As the proposed cycle would appear to offer such important 
theoretical advantages for large engines in increased thermal 
efficiency and reduced radiation losses through the cylinder 
walls, I shall be glad to learn if it has been previously tried, and, 
if so, what are the practical objections, 


ir 


J. R. Kinaston. 


EXCESS PROFITS AND THE MANUFACTURING 
ENGINEER. 


Str,—Although the Federation of British Industries and, 
presumably, other of the Associations connected with the 
engineering trade, appear to be protesting gently against the 
iniquity of the E.P.D., it would seem that the deputations from 
these bodies to Cabinet Ministers are entirely without effect. 

[ cannot help thinking that you would do our engineering 
firms a very great service if you would open your valuable 
columns to @ correspondence on this all-important subject, 


which is threatening the engineering industry so severely. 
I do not think that generalities are of much value in dealing 
with a subject of this sort, but if the extent to which this tax 


is absolutely crippling individual firms all over the country 
were to be made clear by definite instances I think that even the 
rhinoceros hides of our statesmen would be penetrated, and 
that an endeavour would be made to mitigate the evil before 
matters have gone too far. I am not a manufacturer, but I 
am continually consulted by manufacturers in connection with 
the reorganisation of their works and the extension and develop- 
ment of their trade. Here are two definite instances which have 
been brought to my attention recently. 

The first is that of an old-established engineering firm, who, 
in reorganising after the war, had determined to readjust their 
works so a8 to double their output in a line of machinery which 
warranted this. In normal times, that is to say, under conditions 
of normal taxation, even taking into consideration the present 
difficulties of materials and labour, they could have reduced 
their costs of production by adopting the proposed policy, and 
would unquestionably have increased their profits. by their 
proposed extensions, although the extensions and alterations 
would have cost a very considerable sum of money. 

These extensions and alterations were actually put in hand. 
When, however, the present Budget was brought in, a careful 
consideration of the figures showed, on the one hand, that by 
retaining their pre-war methods and by keeping their output 
at its former level they might hope to make a certain profit, as 
their pre-war standard would not be likely to be exceeded or 
even reached, and consequently they would have no excess 
profits to be taxed. 

On the other hand, by doubling their output, employing more 
men, and working under the most up-to-date and economical 
conditions it became abundantly clear that they could not 
possibly make any profit at all. In fact, after incurring a very 
large expenditure on plant, not merely 60 per cent. of their 
profits would be taken from them, but more than the whole 
of their profits. So that the loss incurred by them in doubling 
their output would more than swamp the modest profits which 
they had been making on their business as worked on the old 
lines. 

The second case is that of a very large firm, who, by adopting 
certain methods, with which they had experimented successfully 
for some years, found that they would be in a position to save 
at least one-half of their annual bill for fuel while obtaining the 
same results. On looking into matters, however, it was found 
that with taxation at its present standard they actually would 
make a larger profit by leaving matters as they stood than by 
effecting the contemplated saving. Briefly, and without giving 
the actual figures, for every £1000 saved in fuel the firm would 
have been taxed to the extent of about £1025. Thus, the firm 
would actually have made a net loss on the transaction, and the 
country, which is suffering so severely from shortage of fuel, is 
worse off by the loss of that fuel which is now, and which must 
be until taxation is revised, wasted in this and other factories, 

Naturally, there is no incentive for manufacturers to save fuel, 
because this is an item which is wiped off before Excess Profits 
Duty comes into force. In other words, the country is placing 
a premium on the waste of fuel. 

The above two instances are those of firms whose pre-war 
standards are sufficiently high to enable them at all events to 
live, provided that they do not endeavour to extend their 
business, The case is, however, infinitely worse with a firm 
who is endeavouring to start a new business, as taxation to-day 
renders it quite impossible for such a firm to compete with 
existing and well-established concerns who had a reasonable 
pre-war standard. 

Thus, all new enterprises are strangled at birth. This is 
perhaps the most serious of all the serious aspects of the E.P.D. 

Politicians reply that the country must have money wherewith 
to liquidate the National Debt. Let them abolish all the totally 
useless Government Departments that have been created during 
the war and which have served only to reduce efficiency and to 
pile up the cost. Then let some competent Committee of Tax- 
payers, in conjunetion with the Treasury, determine the most 
equitable method of taxation. 

We are told, and no doubt correctly, that the Government 
have failed to collect several hundreds of millions due to them 
under the E.P.D. schedule. The collection of that money-—or 
nine-tenths of it—and the collection of further taxation which 
is piling up day by day, can never be effected except by selling 
up the firms who are unable to pay. To do this now would 
mean ruination to our industries and the throwing out of 
employment of half the hands in the engineering trade. To 
delay doing it means merely prolonging the agony by allowing 
our manufacturers to carry on without any prospects of exten- 
sion or permanent prosperity, and with the certainty that Sooner 
or later they will be strangled. 

Let no one imagine that 60 per cent. is the limit éf the taxation 
of our products. By the time the profit reaches the shareholder 
in available cash it is never sweated by taxation to a less extent 
than ‘72 per cent., and very frequently it is more. In other 


words, the man who before the war would have received £100 
less a ‘trifling income tax now in similar circumstances cannot 
have at his disposal more than £28, and in many cases it is:less. 
As the purchasing power of £28 to-day is about/equal to £10 
before the war, a comparison Shows that he is now robbed to 
the extent of 90 per cent. No'country can stand that. 


What is wanted is a standard of taxation which our firms can 
pay without ruination and which the Government can collect. A 
lower tax would produce the same revenue because uncollected 
taxes are not revenue, When fair taxation which is collectable 
has been established let the penalties for evading it be very 
severe and properly enforced. There are many ways of evading 
payment, and many unscrupulous firms are doing so. Our 
honest. industrialists are consequently paying this higher 
taxation for the sins of the unscrupulous who avoid it, and to 
compensate for those unfortunate firms who are unable to 
pay at all. The root of the evil lies in the fact that the money 
colleeted |is squandered in paying those vast armies of officials 
in all those Government Departments which are not merely 
useless but which merely tangle up our finance, our railways, 
our labour, our supplies, our food, our trade, and our industrial 
and domestic economy. The men in control of those Depart- 
ments are as incompetent as can be, and their method of con- 
trolling our industries can only be styled a policy of Bedlam. 

STAFFORD RANSOME. 

London, August 9th. 


A NEW SHAFT COUPLING. 

Sir,—I would like to introduce to the notice of the readers 
of your journal a new form of shaft coupling, which may be used 
in the smaller sizes, say, up to 2in. bore diameter, as a substitute 
for the “* muff ”’ type. 

The sketch shows the coupling with the grooved shaft in 
elevation ; and the two halves of the split coupling; and also 
the two constraining nuts in section. The ends of the shafts 
being milled off at the angle, as shown, is a provision for the 
purpose of compelling the two shafts to run as one, for being 
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constrained by the grooves provided in the shaft from endwise 
separation, it is absolutely impossible for one shaft to fail to 
drive its fellow. Itis believed that its simplicity and effectiveness 
will recommend the coupling to plant engineers. The writer 
also recommends the split-coupling collar constraining method, 
for application for the purpose of holding two (or more) shafts 
from separation when the work they have to do is in an endwise 
direction. It is far less expensive than coned and cottared 
ends, and when dismantling is considered, far more to be desired 
than a coupling fixed by pins or set screws. 
J. T. Towrson. 
9, Saville-road, 
Silvertown, London, F. 16. 
August 2nd. 








EX-SERVICE MEN. 

ENGINEERS as much, if not more than, other employers 
are interested in the vexed question of the employment of 
ex-Service men, and have followed Lord Haig’s endeavour 
with the closest attention. They will observe with pleasure 
that the King has now, in the following letter, associated 
himself with the endeavour Lord Haig is making on behalf 
of ex-Service men. 

THe Krvne’s LETTER. 
Buckingham Palace, 
10th August, 1920. 

My Dear Haic,—Your letter in to-day’s Times on 
behalf of the ex-Service men who are still unfortunately 
out of work will be read with feelings of the utmost con- 
cern and sympathy by the public at large. 

Such an appeal is hardly less urgent than that which 
six years ago flashed to every corner of the Empire, and 
it bids us redeem absolutely a pledge given to those who 
then so nobly responded to the country’s call. 

Most cordially do I associate myself with your en- 
deavours, 

We have incurred responsibilities. Let us hasten by 
common effort to discharge them, by securing suitable 
employment to every deserving ex-Service man.—Believe 
me, very sincerely yours, 

GeorGE R.TI. 








STanpaRD MARINE BorLers.—The Board of Trade has 
issued a pamphlet stating the new standard conditions for the 
design and construction of marine boilers. These conditions 
were framed by a conference constituted of representatives of 
the Board of Trade, Lloyd’s Register of Shipping, the British 
Corporation for the Survey and Registry of Shipping, and the 
Bureau Veritas, and were based, to a very large extent, upon the 
recommendations of the British Marine Engine Design, and 
Construction Committee. The Board of Trade hopes that the 
results of this work will enable an appreciable advance to be 
made in the direction of standardisation, and that the unifica- 
tion of the Boiler Rules of the Board of Trade and the three 
classification societies named will greatly facilitate the design 
and manufacture of marine boilers in this country. The pam- 
ar containing the new standard conditions is published by 

is Majesty’s Stationery Office, price 6d. net. 

GRAPHITE IN CANADA.—-A report on graphite, just’ published 
by the Mines Branch of the Department of Mines, contains~a 
large amount of information on the subject of this mineral, The 
report is written by Mr. H. S. Spence, mining engineer of the 
Department, and treats of the properties, occurrence, distribu- 
tion, mining and uses of graphite in a comprehensive manner. 
The report points out that Canada possesses deposits of flake 
graphite superior in richness and quality of flake to any on the 
American ¢ontinent. What is probably the largest and richest 
deposit of flake graphite known in the world occurs in Ontario. 

i Ities of trating and refining the graphite, however, 
have long, hampered operators and have mitigated against 
the establishment of a flourishing industry. Quite recently 
these difficulties have been overcome by the employment of the 
oil flotation system of concentration. Several Canadian mills 
have now been equipped with the above flotation process, and 
are producing refined graphite which is said to be equal, if not 








snperior, to the best graphite on the market. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(Prom our own Correspondent.) 


After the Holidays. 


THE wages of forge and millmen at the ironworks 
have this week been increased 35 per cent. under the 
Midland Wages Board award. This alone will suffice to 
maintain present high selling rates on the iron market, 
and when to this event is added the famine in pig iron 
and the several other factors operating to the same end, 
detailed in my letter last week, it is in no sort surprising 
that on ’Change to day—Thursday—in Birmingham 
finished ironmasters, particularly those engaged in the 
bar iron trade, refused all attempts which were made, 
either by merchants or consumers, to bring down prices. 
Belgium is recently reported to have sent over a parcel of 
150 tons of bolt iron for consumption in the Black Country 
district, Apparently, the Belgians are keen to renew their 
old relations with us. The imported quotations are very 
slightly under those of the district. But, in view of the 
high prices demanded locally, and the substantial mono- 
poly which has prevailed for Lancashire and Staffordsiire 
iron for some time past, buyers are disposed to encourage 
competition from any quarter. The foreigners have reduced 
their prices, which were previously so high as to make 
business in some part impracticable, by 10s. to 20s. a ton. 
But prices are still left at something like £31 10s. to £32 
for No. 3 iron f.o.b. at Antwerp, and cost of transit has 
to be added. Ordinary nut and bolt iron, mostly of the 
thicker sizes, is obtainable at about £28 to £29. The 
amount of Belgian material coming into the district is 
not, however, causing auxiety. Recently it has been 
confined to ordinary nut and bolt iron of the larger sizes, 
and in a lesser degree to finished nuts and bolts, the latter 
having been sold at cutting prices. Staffordshire. prices, 
therefore, keep up at £33 10s. for marked bars, £30 10s. 
for unmarked ditto, with £3 per ton premium, and £32 
strip iron, also with £2 to £3 premium. Galvanised sheets 
continue to show weakness, with a downward tendency. 
Manufacturers realise that fairly substantial reductions 
from the unprecedented prices recently prevailing are 
essential if the international business is to be recovered. 
Tnis material is now mostly meeting with a quiet demand 
at about £50 per ton, and black sheets are slightly easier 
at £42 per ton for 24 W.G. sheets. 


Firm Pig Iron. 


Pig iron remains remarkably firm, and, so far 
from any idea of reduction prevailing, higher prices are 
predicted in some quarters on account of the great scarcity, 
the substantial advance in wages, and the coming rise in 
railway and canal rates and charges, which will affect 
every material used in the blast-furnace. Smelters are 
once more insisting on their clause binding the purchaser 
to pay any increase in cost of production. A great many 
foundries find it very difficult to keep in full operation 
on account of the scarcity of pig iron, while the engineering 
trade generally is hampered. Foundry grades are difficult 
to obtain in adequate quantity, and users are willing to 
pay high prices if reasonably prompt supplies are forth- 
coming. The scarcity of foundry material is partly to be 
attributed to the numerous furnaces which have changed 
over to basic production, apparently with no prospect 
of reversion to forge or foundry iron. Open market basic 
prices (only) are:—South Staffordshire: Part mine, 
242s. 6d. ; No. 3 foundry, 250s. ; cold blast, 365s. North- 
amptonshire : Forge, 230s.; No. 3 foundry, 235s.; No. 2, 
237s. 6d. ; No. 1, 240s. Derbyshire: Grey forge, 245s. ; 
No. 4 foundry, 260s. ; No. 3, 252s. 6d. ; No. 2, 257s. 6d. ; 
No. 1, 260s. 6d. ; basic, 265s. at furnaces. A Staffordshire 
blast-furnace, formerly belonging to Messrs. Pearson, at 
Netherton, near Dudley, and now owned by Baldwins, 
Limited, has lately been started for the manufacture of 
basic pig iron. 


Scrap. 

The scrap market is quiet, even for heavy cast 
material, despite the sho.tage of pigs. The explanation is 
that fairly good stocks have been accumulated. The 
market level for the time being for heavy cast serap is about 
£11 5s. to £11 10s. delivered, and heavy steel sevap £10 10s. 
to £10 15s. per ton. 


Colliers’ Strike Menace. 


The colliers’ national strike menace looms large 
in the caleulations of Midland ironmasters concerning the 
probabilities of what is before trade. Ironmasters cannot 
get away from the conviction that this week’s Miners’ 
National Federation meeting is a step fraught with serious 
possibilities to trade should the extremists prevail in their 
agitations. A crisis is threatened by the end of the month 
or the middle of next, when the ballot return will probably 
be available. We shall then know whether a strike is going 
to hold up business once again. The question which the 
rank and file have to decide is of surpassing moment, and 
the 1,200,000 workers in the coal trade of the kingdom 
have a heavy responsibility resting upon them. Un- 
doubtedly a further agitation on behalf of nationalisation 
of the mines lies at the back of the new situation, and Mr. 
Smillie is certain to push this demand as persistently as 
he dares. That there is a real danger of this Socialistic 
idea being again placed in the front rank of coal trade 
labour polities no one hereabouts doubts this week. In 
these circumstances it is well to remember that the Ministry 
of Labour returns make it clear that although the cost of 
living has risen 152 per cent., in the case of the miners 
the percentage is not so great, as the men receive very 
cheap, or free, coal. Miners’ wages are already up 157 
per cent. In a word, the payment to workers in the coal 
trade has increased not only above the cost of living, but 
above that of most other industries. The annual earnings 
of all classes of colliery workers have advanced 160 per 
cent. since 1913. Mr. Smillie knows full’ well) too, that his 
constituents are down on output enormously. Nowadays 





they only work an average of 4.9 days a week, and 
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only a seven-hour day. And the tonnage sent up the pits 
has dropped, although there are 200,000 more men in 
the industry to day than in 1914. Again, it should not 
be overlooked that the Ministry of Mines Bill, should it pass 
into law, will give the miners such @ voice in the control 
of the coal trade as would have been beyond the wildest 
dreams two years ago, and, besides, make them a present 
of £5,000,000 or so, which is to be spent largely on their 
social welfare. Midland iron and coalmasters hold that 
it is absolutely unthinkable that the men have any ground 
for a new agitation. The agitators know well enough that 
the demand for industrial and household coal has increased 
since the war. They know, therefore, that the amount of 
coal available for export is being decreased, and that the 
profits must fall. Mr. Smillie demands roughly that about 
half the increase in export profits shall go to the miners 
in increased wages, and the other half to consumers at 
home. No wonder that iron and coalmasters in this dis- 
trict are alarmed at the outlook, 


American Steel Sales Not Alarming. 


The steel market continues to show the greatest 
weakness of any section of the Midland trade. British pro- 
duction is rapidly increasing, while additional offers of 
steel from America are being received. Mild steel billets 
and sheet bars from South Wales remain at about £23, and 
small re-rolled steel bars from the same locality were men- 
tioned at £32 delivered in this district. The re-rolling mills 
which use semi-finished steel as their raw material are all 
quoting somewhat lower prices. Small bars, strip, &e., 
show a drop from the late maximum price, of about £3 
per ton, and it is much easier now to place business than 
it was a month ago. A number of British billet firms, 
however, have made no reduction from the prices of a 
month ago, and are so heavily booked that they are under 
no obligation to do so. Many steel makers look forward 
to a recovery in the autumn. The weakness of the market 
is generally considered to be much exaggerated in the 
alarmist reports which have been in circulation during the 
past few days. Nothing is known in Birmingham of ** Ameri- 
can steel at 50s. to 100s. per ton at British ports cheaper 
than native material.” No doubt the imports from the 
States of billets, blooms and slabs have been much larger 
this year than last. The Board of Trade figures put the 
imports for the first half of this year at 112,000 tons. But 
these monthly Government statisties are notoriously diffi- 
eult to reconcile with actual market conditions, and in 
any event an increase of American selling on this side was 
fully to be expected this year: It certainly has taken 
no one in Birmingham by surprise. The truth is that 
to-day American steel semis, with the exception of dis- 
eards, are no cheaper than English products by the time 
carriage is paid from the port of landing. Any develop- 
ment of American competition, however, will be carefully 
watched. Some rather useful parcels of American discard 
steel have found their way to this country at prices said 
to be as low as £17 10s. to £20. But they are of short and 
ir.egular lengths, some of very doubtful quality, and only 
suitable for very special requirements. The American 
prices of 2in. billets offer little advantage over British 
material, which can now be bought at £23, and even slightly 
lower. The serious transport troubles in America are prov- 
ing a formidable obstacle to steelmakers’ undoubted aspira- 
tions in the way of international business. This factor 
and the very abnormal rate of exchange may well be 
described as our present safeguard. 


Another Company Ccmbine. 


Another important local combine is announced. 
Negotiations between the directors of Stewart and Lloyds, 
Limited, the wrought iron and steel tube makers of 
Birmingham, Eest Worcestershire, and Glasgow, and the 
directors of Alfred Hickman, Limited, steelmasters, of 
Bilston, near Wolverhampton, for the amalgamation of 
the two companies have been concluded. The share- 
holders of the latter company will, it is announced, be 
offered for every £1 share held one £1 deferred share 
of Stewarts and Lloyds, and (subject to audit) a sum in 
cash equal to 7s. 6d. per share. The offer is conditional 
on ratification by the holders of 80 per cent. of the shares. 
Stewarts and Lloyds, Limited, was registezed in 1890, and 
the capital is £3,182,500. Altred Hickman, Limited, was 
registered in 1882 as the Staffordshire Steel and Ingot 
Tron Company, Limited, but in 1897, in counection with an 
increase in the capital, the title was altered as above. The 
authorised capital is now £1,000.000 in £1 shares. The 
control in the new partnership will rest with the Glasgow 
concern. 


Dear Money and Trade. 


The unsettling effect upon trade of the present 
dear money conditions is illustrated afresh in this district 
by what is going on in the coal trade. Leading coalowners, 
it is understood, have notified customers that in future each 
month's accounts must be met on the 10th of tle following 
month. There are to be no more credits extenuiing over a 
eouple or more months. This may seem a smali matter 
in itself, but it is significant as a sign of the times. It is 
the outcome, presumably, of the stringency in the money 
market and of unsettled financial conditions generally. 
It is computed that two or three times more working 
eapital is required to finance business now than in pre-war 
days, and Staffordshire and Warwickshire coalowners, 
it is said, felt themselves compelled to revise their policy 
in the matter of giving credits. For a while the change 
may press hardly on customers, but in time matters will 
no doubt readjust themselves. Evidently we are getting 
nearer to the day when perhaps there will be neither dis- 
counts nor eredits in the Midland coal or iron trades. In 
this connection I may recall that in 1916, when the Govern- 
ment took over the control of the Stafiordsnire bar iron 
industry, it immediately swept aside the old practice of 
making prices subject to discount. The system had been 
an integral part of the trade, and was probably as old as 
the trade itself. In the marked bar branch the practice 
lingered until the beginning of 1918, when it. finally ceased 
to be. 


Nailmaking Plant and International Aspirations. 


Last week I reported a reduction of £10 per ton 
in British wire nails to keep out the foreigner. The British 





industry is thaking a wise fight. In the early years of the 
war wire nail-making plant was installed on an extensive 
scale in this country to supply the place of foreign imports. 
Much capital was poured into the industry, and a deter- 
mined effort made to develop it. A year or so ago the 
wire nail manufacturers of the country, of whom one or 
two firms are located in Birmingham, formed themselves 
into an Association, and came to an agreement with a 
section of the merchants that nails, whether of foreign or 
English manufacture, should not be sold below a certain 
scheduled price. At that time there was a hope, or an 
idea, of an international agreement being reached for the 
world maintenance of prices on a fairly remunerative 
basis, which in time would recoup British manufacturers 
for their heavy outlay in laying down plant Nothing 
seems to have come of the suggested international pact, and 
the inevitable result is a renewal of foreign competition. 








LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE iron and steel markets are certainly much 
quieter than they were, but at the same time there is very 
little definite change in the prices. The time of year per- 
haps accounts for some of the quietness, but not for every- 
thing; and uncertainty as to what may happen in the 
near future keeps a good many buyers back from the 
placing of orders. The general political outlook in Europe 
and the rather dangerous financial position are both reasons 
for caution just now. As to the prices of new iron and 
steel, it is probable that the possession of a good many 
orders by some works, which have yet to be executed, 
prevents us from knowing what concessions they might 
make. They have work in hand, and consequently they 
do not come into the market to sell, so that competition 
for orders has not yet properly begrm. When it does begin 
we shall see what the various producing works are willing 
to do in order to attract new business. The opinion of 
most consumers is that, when all allowances are made for 
high priced labour, large capital costs, and the dearness 
of the raw material, many iron and steel works will be 
able to make large concessions on present prices without 
spoiling their profits entirely. This opinion has been gain- 
ing ground of late, and is an inducement to adopt the 
““ wait and see ’’ policy. 


Metals. 


The copper market has been steadily improving 
for some little time, but it does not yet move up very fast, 
and is still low when compared with any of the other metal 
markets, except, perhaps, spelter. That these two metals 
should remain as they are while all the other metals, 
including iron and steel, are so dear, is curious. There is 
still quite a large quantity of scrap metal about, and this 
seems to be interfering a good deal with the consumption 
of new copper. The course of the American exchange has 
tended to make copper rather dearer, and it is noticeable 
that the margin between standard and refined ingots is 
still as wide as ever, so that there would appear to be room 
for a further advance in standard, even if best select and 
electrolytic copper remain as they are. The American 
producers seem still to have plenty to sell, and the con- 
suming trades are barely buying their usual quantities. 
A settlement of the Russian question might easily improve 
the European demand, which cannot be re-established until 
we can be sure of peace. Copper sheets were advanced 
to £166 per ton and brass condenser tubes to Is. 9}d. per 
pound—£198 6s. 8d. per ton. Yellow metal “‘ braziers ”’ 
were left at 1s. 6d. per pound—£168 per ton—so consumers 
of these may be thankful that they have not been asked 
to pay the extra Jd. The market for tin has been moving 
up again, and there are some people who confidently pre- 
dict £300 before a downward movement begins. This, 
however, will probably depend upon what takes place in 
the silver market. The price of bar silver has now risen 
from 44d. per ounce to 58d., or a little over 30 per cent., 
and this, of course, means that producers of tin are getting 
so much less and will try to get the sterling price of tin 
up accordingly. The actual coasumptive demand for tin 
has not been so very good of late, but it is thought that 
America may soon come in again. As for the mechanical 
engineer, he will do well to ignore tin and the mixing of 
his own bearing metal and trust to the ample supplies of 
scrap gun-metal, which can be bought far more cheaply. 
Lead has been a very strong market, and the price threat- 
ened to go to £40 for foreign pig ; but it has been easier of 
late, and one fails to find any good reason why it should be 
forced to such a figure in these times. Spelter has been a 
quiet market, and it is reported that British producers are 
closing down. 


Pig Iron. 


The market here for foundry pig iron is as strong 
as ever, and there are quite eager buyers for all that is 
offered. Probably many buyers are anxious to get delivery 
of all they can afford to hold before the new railway rates 
come into operation. The theory, of course, is that the 
resulting costs will at once be added to the present prices 
of foundry iron. This, no doubt, will take place in the 
Cleveland district, because the price operative there is 
probably not much in excess of the cost of production ; 
but it does not follow that the same result will follow here, 
although probably it may do in the lower priced Midland 
irons, such as Derbyshire. Those foundry pig irons which 
are already being sold at, £14 per ton on trucks can well 
afford to stand the increased charges. Forge pig iron and 
basic pig iron seem to be a little less active than they were. 


‘As for any falling off in the demand for forge this. will 


probably not affect the position of foundry iron ; but if 
there should be any difficulty in selling basic later on, then 
some basic furnaces will be put on to foundry and a change 
inathe position may take place. This will, of course. 
take time; but it is a development which may be 
watched for. 


Finished Material. 


The market for steel is barely so strong as it was 
and there is a tendency to easier prices, but the situation jg 
by no means clear yet. The actual costs of producing stee} 
are not likely to be lessened this year, and will, of course 
be increased by the railway rates alteration; but for all 
that buyers certainly expect to get concessions on the 
former prices, and it seems quite probable that they will 
succeed. Finished iron is certainly not so strong as it was 
and there are rumours of lower prices for bar iron. j 


Scrap. See 


There is not any very definite change yet in the 
scrap trade, but one hears of lower prices being offered 
by consumers, and in some cases, being aecepted by mer- 
chants. Lancashire buyers of heavy wrought scrap have, 
for instance, reduced their offers to £11 5s. and in some 
cases to £11. It is possible that the very special lots of 
textile cast scrap may be sold at £11 per ton ; but for good 
ordinary cast scrap £10 to £10 5s. is near the selling price, 
Steel scrap is neglected and it is difficult to say at what 
lowest prices it might be bought. 


Barrow-tn-Fourness, Thursday 
Hematites. 


The demand for hematite pig iron continues to be 
full on local as well as general home aecount. So far as 
Barrow itself is concerned, there is this week a heavier 
consumption of metal on account of local steel makers, 
The whole of the metal produced in the district is going 
into direct use, and fwler deliveries could be done with. 
For the present makers are well supplied with orders and 
can maintain the existing activity for some time to come. 
In the meantime new contracts are coming to hand, 
although it is anticipated that in some directions there will 
be a falling off in trade. Prices are steady, with parcels 
of mixed numbers of Bessemer iron at £14 15s. per ton 
net f.o.t., and special brands are at from £16 to £16 lis, 
per ton net f.o.t. Higher railway rates and possible changes 
in coal prices may affect these rates pak 9 an increase 


Iron Ore. 


There is a full demand for iron ore, and practically 
the whole of the output is being used up in the district 
Raisers are still paying the whole of their attention to the 
securing of the better grade metals. Prices are firmer, with 
native sorts at 57s. 6d. to 62s. per ton delivered, For 
Spanish ores there is a strong demand at 57s. 6d. per ton 
delivered. Last week there were several cargoes landed 
at Barrow of this class of ore. 


Steel. 


There is more activity industrially to report this 
week in the steel trade. Little has been done for a few 
weeks, but on Monday last the Siemens plant was again in 
operation at Barrow and the foundries and other shops are 
busy. There is nothing doing yet in the rail or merchant 
mills. Steel generally is in steady demand, with heavy 
rails at £26 to £27 per ton, and light rails are at £28 10s 
to £29 10s. per ton. Billets are at £27 per ton. There is 
practically no demand for ship plates, which are at £25 10s 
per ton, or in boiler plates, which are at £31 per ton 
Speciality trades are well employed. 


Shipbuilding and Engineering. 

These tradés resumed operations on Monday 
after the annual holiday. There is a fair programme of 
work in most departments, but some of the engineering 
shops are slack, 


Fuel. 


The demand for coal is brisk, with steam sorts 
at 43s. per ton, Durham or Northumberland qualities 
being mostly used, with a fair tonnage from Lancashire 
and Yorkshire pits. House coal is at 42s. 6d. to 57s. 6d. 
per ton delivered. For coke there is a strong demand, with 
East Coast qualities at 72s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent. ) 


Sheffield Trade Review. 


THE trade situation continues to be a puzzle, and 
it is exceedingly difticult to form an opinion as to what the 
future has in store. Many firms find it difficult to finance 
their businesses owing to the tightness of money and the 
large amount of capital required in these days of inflated 
prices of material and wage rates. Accounts are rarely 
paid when due. Opinion is divided on the question whether 
the period of good trade is coming to an end, as there is 
evidence for and against that view. So far as the typical 
Sheffield high-grade steels are concerned, trade is un- 
doubtedly bad. Not only have orders fallen off very 
seriously, but a good many makers have not enough work 
to keep their hands employed continuously. Both the 
export and home demands have fallen off considerably. 
The depression in mild steel is in the main confined to 
new business, as in general makers have plenty of work on 
hand and slackness scarcely exists. It is noteworthy, 
however, that while some classes of manufactured steel are 
as difficult to obtain as ever, deliveries of other brands 
are much more prompt than they have been in the past. 
Orders are also being sought and premiums on official 
prices have disappeared. The prices of billets and bars 
are rather easier. Official quotations remain firm as before, 
,and it is difficult to see how a further all-round advance 
can be avoided. The new railway rates mean a substantial 
advance in costs, and the Steel, Makers’ Union is demand- 
ing # 35 per cent. increase on the wages of all classes, of 
workmen. Asimilar demand from the engineers is expected 
to be launched at any time... Not. much is heard of German 





competition. It exists, of course, but does not progress, 
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As a matter of fact, the revival of German trade has 
uffered a setback and the industrial situation in Germany 
is about as bad as it can well be. Production in the 
Lorraine iron and steel industry is progressing, but ihe 
pace is slow. American competition in semi and manu- 
tactured steel is developing. The works in the United 
States have a surplus for export and can place steel in 
England somewhat below the home prices. Up to the 
present time transport difficulties have held up shipments 
to a very considerable extent. 


Engineering. 


In this district not much engineering work is 
done outside the heavy branches, consisting of iron and steel 
works plant, and these are extremely busy, having on 
hand orders which will occupy them until the end of next 
year. Production, however, is disappointingly slow, 
owing mainly to the lack of capable moulders. The work 
in the Sheftield foundries requires special skill and expe- 
rience. Men have been learning the trade in driblets ever 
since the great strike last year, and as very few appren- 
tices are coming forward the outlook for British ironfound- 
ing is very black indeed, At the present time the output 
of castings does not keep pace with the work of the 
machine shops. The orders on hand for steel works plant 
includes several from European countries. 


The Fuel Situation. 


Since the export of coal was officially reduced 
manufacturers have been receiving better deliveries of 
fuel of all deseriptions. The shipping interests have 
appealed to the Government to slacken the export 
restrictions on the grounds that ships formerly carrying 
coal are now laid up for want of cargoes and that there is a 
surplus of fuel in this country. The request has been 
refused, as the Government officials state that many of 
the manufacturers are not yet obtaining all the coal they 
require for consumption and stacking. 


The Importance of Scrap. 


The failure of British blast-furnace capacity 
to feed adequately the iron and steel works of the country 
has appreciated very considerably the importance of scrap 
in the economy of the steel industry. Steel makers and 
ironfounders have been compelled to eke out the scanty 
supplies of pig iron available by putting an increased pro- 
portion of scrap into their furnaces. As much as 60 per 
cent. and even 70 per cent. scrap has been included in 
charges, and the tendency is to increase the proportion, 
To get satisfactory results from such considerable dilution 
with old material the services of a laboratory staff are 
necessary, and care has to be taken in the selection of 
scrap of first-class and uniform quality. For the above 
reasons good steel scrap has been at a premium for a long 
time and its production is now below requirements. The 
importation of American steel scrap is a new feature of our 
trade. For some reason or other there have been great 
accumulations of this material in the United States, and 
as it could be bought there at £5 or £6 a ton its importation 
into this country, where the material was worth from £11 
to £12, became a commercial possibility. Nearly 200,000 
tons were bought for Europe, mostly by English users 
and merchants, and deliveries have been in operation for 
at least two months. The market here is easier for the 
moment and holders will sell at 30s. per ton less than 
before Whitsuntide. 


Sheffield Steel Products. 


The directors of Sheffield Steel Products, Limited, 
have issued an interim report with the object of informing 
the shareholders as to the progress which is being made in 
developing the great works at Templeborough, Sheffield, 
formerly one of the largest projectile factories in the 
country. It is stated in this district that the plants under 
construction will probably produce more Siemens, electric, 
and erucible steel than will be required for the manufac- 
ture of the company’s finished goods, but arrangements 
have been made with important interests for the disposal 
of any surplus material, that may be available, on satis- 
factory terms. With regard to the plant which is being 
put down for supplying the whole works with gas made on 
the spot, the consumption is calculated to be round about. 
300,000,000 cubic feet per year. The makers of the plant 
have guaranteed that the cost of the gas will not exceed 
10d. per thousand feet, which compares with 3s. 10}d. 
per thousand feet now charged for gas from the local 
publie supply. Between 300 and 400 stamps are being put 
down for making the stampings and blanks required for 
tools and cutlery. Machinery for making magnets, 
scissors, shears, spanners, and cutlery is now fully at work 
and the output of files is being trebled. When develop- 
ments now in hand are completed the company will be 
able to turn out 15,000,000 finished table knives per 
annum, which is half the total pre-war output of Sheffield 
of this article. A new department has just been started 
for the manufacture of electro-plated ware. 


An Important Merger. 


The acquisition by Agricultural and General 
Engineers, Limited, of Henry Bessemer and Co., Limited, 
of Sheffield and Bolton, is only awaiting the formal sanction 
of the shareholders of the latter concern, and there is 
every reason to suppose that the deal will be an accom- 
plished fact by next week. This fusion is both important 
and interesting, as the business of Bessemer’s is a land- 
mark in the history of the development of steel making. 
The main productions of Henry Bessemer and Co. consist 
of Bessemer and Siemens acid steel, railway axles and 
tires, and rolled steel, and at their Bolton works basic steel 
is made and worked up. The authorised capital of the 
concern is £400,000. The terms of purchase are on the 
basis of an exchange of nine £1 fully paid ordinary shares 
in Agricultural and General Engineers, Limited, for every 
five similar shares in Bessemer’s. The capital of Agricul- 
tural and General Engineers, Limited, is £8,000,000. 


Wage Rate Anomalies. 
There is a very pronounced spirit of dissatisfaction 





throughout the engineering and some of the other skilled 
trades on account of the anomalous wage rates now in 
force for various classes of workers, and it is thought that 
this unrest would have culminated in a serious rupture but 
for the sobering effect upon the trade unions of the 
increasing amount of unemployment in the country. The 
tendency to narrow the margin between the remuneration 
of the labourers and the tradesmen—as skilled operatives 
are usually termed in industry—has developed in a remark- 
able degree in recent times. The officials of the unskilled 
workers’ unions contend that this is as it should be. 
submitting that it costs as much to feed and clothe a 
labourer and his family as the trained engineer or wood- 
worker, Further, that as a rule his task is more exacting 
physically and consequently he needs more generous diet. 
His wages during the past two years have gone up muck 
more in proportion than those of other classes of workmen, 
and the effect is to make the skilled operative more than 
ever dissatisfied with his conditions. The recent advance 
in rates paid in the building trade appears to have brought 
matters to a crisis. The man who mixes the mortar, 
carries the hod, and wheels the barrow now receives 
2s. 1d. per hour for a forty-eight hour week, which is more 
than the wage of the fitter or patternmaker, proficiency in 
whose trades can only be gained by years of training and 
experience. The large steel, iron, and engineering works 
employ many building operatives and those labourers 
engaged in repairing and erecting furnaces—which is 
always going on—are entitled to 2s. 3d. per hour. As 
much of this work is done on a Sunday, when double time 
is paid, building labourers frequently put in a lot of over- 
time that day, and will take home for it sums ranging from 
40s. to 50s. These facts are well known to the skilled 
men at the works where these high rates are paid, and their 
dissatisfaction can easily be understood. Some have 
thrown up their jobs to become labourers, and are earning 
more than they have ever done before. It is to be feared 
that the anomaly is bound to lead to serious disturbance, 
and we learn that at the private meetings of the union 
branches the engineering workers are constantly clamour- 
ing for the enforcement of a further advance of their 
wages, even if it should necessitate a general strike. As 
we have stated above, however, employment in the engi- 
neering works is far from satisfactory. At the Lincoln 
foundries more than 1000 are unemployed and men are 
being paid off in other districts. Declining trade is partly 
responsible for this reactionary tendency, but the scarcity 
of castings, due to an insufficient number of moulders and 
an inadequate supply of pig iron, is preventing manufac- 
turers from getting along with the orders they have in 
hand. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THE position in the Cleveland pig iron trade 
this week has been slightly easier, although it cannot be 
said that supplies are at all plentiful. It is expected that 
not only the steel works in this district, but also the 
foundries, will be idle next week for the race-week holidays. 
This state of affairs naturally reduces consumption, and 
renders considerably increased quantities available for 
the open market. Thus makers have been more disposed 
this week to consider sales, There is a very heavy demand 
for home consumption, and the full maximum price is 
paid for even forge iron, buyers being convinced that 
higher prices will prevail as soon as the new railway rates 
come into force next month. Strong complaints are made 
by traders about the delay in announcing the amount 
of the rise in railway rates. September Ist is the appointed 
day, but what the extent of the advance will be is still 
an official secret. Upon such an important question so 
vitally effecting British industry, it seems an injustice 
that more notice has not been given. Makers of pig iron 
are able to protect themselves by a clause requiring the 
purchaser to pay the price at the time of delivery, as 
determined by the ironmasters’ committee, and such is 
the strength of the ironmasters’ position that they are 
able to insist upon the inclusion of this clause in all con- 
tracts. But the consumer has no such safeguard. He has 
to make his contracts, not knowing what is to be the cost 
of his raw material, and to this extent he has reasonable 
grounds for complaint. Only a slight change in price 
has been made this week. Buyers have hitherto had to 
pay a shipping charge of Is. 6d. per ton for placing free 
on board pig iron intended for coastwise shipment. This 
charge has been increased to 2s. 6d. per ton, and payment 
has been made retrospective to May 10th last. With 
this modification, prices are unchanged, No. 1 being at 
230s. and all other Cleveland foundry and forge qualities 
at 217s. 6d. per ton. 


Hematite Pig Iron. 


The position of the East Coast hematite trade 
remains substantially unchanged. The home demand is 
very heavy, but the export inquiry is rather irregular and 
on the dull side. Makers’ books, however, are still so 
congested that the openings for new business are few. 
Prices are unchanged ; but the prospect of higher railway 
rates on raw material occasions some uncertainty, although 
hematite makers are not so seriously affected in this 
connection as the Cleveland iron producers, as their ore 
is imported. Mixed numbers are firm at 260s. per ton for 
home use, with 2s. 6d. per ton more for No. 1. The maxi- 
mum premium of 5s. per ton on home prices for exports 
to the European Allies is still adhered to, but there is a 
free market for neutrals, and any small lots realise up to 
300s. per ton. 


Iron-making Materials. 


There is practically no change in the foreign 
ore trade. Freights are still inclined to drop, but there 
has been no fixture from the Tees at less than 20s., and 
on that basis best Rubio ore is quoted at 52s. per ton. 
There is plenty of ore on offer, but buyers continue to 
hold off the market, and no substantial business is expected 
until the beginning of next month. Coke is none too 





plentiful, but the essential needs of the blast-furnaces are 
being met, the price of average qualities being 62s. 9d. 
per ton at the ovens, with qualities low in phosphorus 
commanding 2s. 6d, per ton more. 


Manufactured Iron and Steel. 


Great activity has prevailed at the finished iron 
and steel works in the Cleveland and Teesside districts 
this week in order to clear off as much work as possible 
before the annual trade holidays, which commence on 
Monday. A slight weakness has developed in some 
branches of the trade, but there seems no justification 
for the strong bear movement, and those who are holding 
off in anticipation of low prices are likely to be dis- 
appointed, as the rise in railway rates is bound to drive 
up costs of production, and consequently exercise a stiffen- 
ing effeet upon prices. The works in this district have 
plenty of orders on hand, and no serious apprehensions 
are entertained for the future. Prices are firm at the 
following levels :—Ship, bridge and tank plates, £23 10s.; 
boiler plates, £30; angles and joists, 4-ton lot minimum, 
£23; channels and flats, £23 5s.; tees, £24; rounds and 
squares, £25 10s., all with the usual extras ; heavy steel 
rails, £25; fish-plates, £30; soft steel billets, £25 10s.; 
hard billets, £26 10s.; common iron bars, £30 ; iron angles, 
£30 15s.; tees iron, £31 10s.; galvanised sheets, £51 ; 
black sheets, £44. 


Shipbuilding. 


Although at the present time the shipyards on 
the North-East Coast are actively employed, the outlook 
is far from bright. Already there are indications of diffi- 
cult times ahead. The high cost of material and labour is 
responsible for a considerable falling off in new trade, 
which is now by no means as good as it was at the beginning 
of the year. At the same time, freights have fallen con- 
siderably. Several orders for steamers, it is understood, 
have been cancelled, owing to the cost of production, 
including the continued demands for higher wages. Ship- 
owners are said to have sacrificed large sums of money 
to be relieved of contracts, and new business is at present 
out of the question. 


The Coal Trade. 


The Northern coal trade position is not materially 
altered, the famine in fuel being as pronounced as ever. 
Foreign countries are beginning to feel seriously the want 
of coal, which used to be so plentifully forthcoming from 
this area, and now that the supplies have been cut off 
without any hope of renewal, searching inquiries are 
doubtless being instituted for any possible new source of 
supply. In this connection, it is reported that Chinese 
coal is likely soon to reach the European markets, and the 
Danish State Railways are stated to have purchased already 
several cargoes, most probably in order to test their suit- 
ability for their requirements. On the open market 
business is very flat. Collieries are already more than 
fully contracted, so that it is next to impossible to place 
any new business direct for abroad. The only hope is 
through second hands, and in these instances top prices 
are easily obtainable. There have been some sales of 
duff under the new order for Scandinavia, chiefly for 
Sweden, the price paid for best Northumberland duff 
being as high as 110s., though the quantities effected are 
probably only small. The tonnage on hand is very heavy, 
while the loading turns are full, and in the circumstances 
many boats are lying idle. There is no sign of any falling 
off in the home trade; if anything, the demand is even 
greater, especially from the South. Coke is in excessive 
demand, but there is scarcely any possibility of securing 
supplies, which seem to grow scarcer daily. For export, 
all prices are nominally higher, and exceedingly strong 
at the increased values, buyers being willing to concede 
any figure if supplies can be secured. The following are 
the principal market quotations :—Northumberlands : 
Best Blyth steams, 150s. to 160s.; second Blyth steams, 
140s. to 150s.; unscreened, 130s. to 140s.; best smalls, 
125s. to 130s.; second steam smalls, 120s. Durhams : 
Best gas, 125s. to 130s.; second gas, 120s. to 125s.; best 
screened household, 160s.; bunkers, 75s. to 80s.; foundry 
coke, 230s. to 240s.; gas coke, 230s. to 240s. 


Development of the Consett Iron Company. 


Important developments are foreshadowed at 
the Consett Iron and Steel Works. At the annual meeting 
of the company, it was announced that some of the 
officials had just returned from a visit to America in con- 
nection with proposals for the reconstruction of the 
works, and also the erection of additional coke and 
by-product plant. The firm has also decided to sink a 
new pit in the Consett district, and the opening out of 
further coal mine areas is contemplated. 





SCOTLAND. 


(From our own Correspondent.) 


No Change. 


Tue holiday season is now practically over and 
industrial activities are again very full. Conditions show 
little change compared with those ruling before the 
holidays. The output of the various classes of material 
is on much the same lines, with a consequent restriction 
of business to home orders. Markets, perhaps, are a little 
more unsettled, prices showing some variation, though there 
has been no definite reduction named. Wherever possible, 
buyers are now holding off in the hope of cheaper prices, 
and from the trend of affairs it would appear as though 
they are justified in doing so. 

Electric Pit Lamps. 

An electric safety head lamp for use in pits was 
recently. imported from America, and was highly praised 
by British mining experts. It has now been reported that 


while repairing a wet pit shaft a workman thought out a 
new idea for such lamps, and in collaboration with his 
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manager the improvements were worked out. Successful 
tests were carried out at the Heriot Watt College, Edin- 
burgh, and the lamp, still further improved, haz now been 
passed by the Safety Lamps Committee for introduc- 
tion into any mine in Great Britain. One superintendent, 
on seeing the lamp, declared that if it had been on. the 
market he would have preferred it to the Amer'can lamp. 
Consisting of a lamp and accumulator, weighing 3 oz. and 
4} lb. respectively, the device is capable of supplying a 
2% eandle power light burning continuously for sixteen 
hours with a working radius of 12ft. 


Apprentices’ Scholarship Scheme. 


A comprehensive scheme of scholarships has been 
drawn up by Swan, Hunter and Wigham Richardson, 
Limited, Wallsend and Walker, and Barclay, Curle and 
Co., Limited, Glasgow, for their shipyard and engineering 
shop apprentices. Four scholarships are to be offered 
annually until further notice, two in naval architecture 
and two in marine engineering, divided equally between 
the establishments. Each scholarship will be tenable for 
three years at the Armstrong College, Neweastle, or 
Glasgow University, or at any other approved university 
or technical college. The value of the scholarships com- 
prises the payment of all University fees, £25 a year 
towards the cost of necessary technieal books, instruments, 
&e., and a subsistence allowance of £2 per week during 
the continuance of each University term. During vacations 
the holders of scholarships will carry on in the shops and 
yards, 


Pig Iron. 


Consumers of Scotch pig iron are still experiencing 
short supplies. Hematite and No. 1 foundry are very 
scarce and continue on a high level. hematite being round 
about £15, and No. 1 foundry £16 home and £16 10s. 
export delivery. Iron ore has not been plentiful recently, 
and the production of pig iron has suffered accordingly, 
but better conditions are expected within a few days. 
No. 3 foundry iron is quite plentiful. 


Finished Iron and Steel. 


The home demand for steel remains good. Ship 
plates alone have a large call, and steel rounds and angles 
are in continuous request. Steel sheets are very firm, and 
makers have orders on hand sufficient to keep them busy 
for a long time ahead. Quotations for forward business 
are said to be a little easier for both black and galvanised 
sheets. In many cases, too, consumers are getting the 
benefit of a fall in prices during the currency of the order. 
Steel for export is said to be considerably easier. Bar iron 
is very firm. Works have plenty on hand, and prices show 
no signs of slackening off so far. Export is busier, however, 
which is regarded as a hopeful sign. Steel bars made at 
the malleable mills are somewhat easier in price owing 
to cheaper imported billets, and it is quite expected that a 
further reduction will take place. Tube strips are in very 
keen request. Exports tend to increase, and were the 
output larger a big expansion in overseas business would 
soon follow. Tonnage is more plentiful, and there is a 
prospect of more favourable freights. 


Coal. 


The Scotch coal trade shows little change from 
conditions prevailing prior to the holidays. Outputs are 
still restricted, and do not allow of much business apart 
from home requirements. Industrial and railway demands 
are very heavy, and household consumption is large for 
the time of the year. More bing material has been passed 
for disposal, but buyers are not in any hurry to purchase, 
being rather dubious as to quality. Shipments to Treland 
remain under strict supervision, and consist mainly of 
Ayrshire fuel. Clearances otherwise are still almost en- 
tirely coastwise, and for the past week amounted to 
102,715 tons against 77,438 in the preceding week, and 
129,212 tons in the same week last year. Owing to the 
absence of foreign business export quotations are un- 
changed and purely nominal :—F.o.b. Glasgow : Ell coal, 
Allied 78s. to 80s., neutral, 87s. 6d. to 90s. ; splint, Allied 
70s. to 90s., neutral, 85s. to 100s.; steam, Allied 71s., 
neutral 83s. F.o.b. Methil or Burntisland: Screened 
navigation, Allied 72s. 6d. to 74s. 6d., neutral 100s. to 
105s.; unscreened navigation, Allied 70s. to 72s. 6d., 
neutral 95s. to 100s.; first class steam, Allied 70s., 
neutral 110s.; third class steam, Allied 66s., neutral 85s. 
F.o.b. Leith: Best steam, Allied 68s. 6d., neutral 105s.; 
secondary steam, Allied 67s. 6d., neutral 100s.; screened 
bunker, Allied 73s. 6d., neutral 101s. 6d.; unscreened 
bunker,’ Allied 72s, 6d,, neutral 99s, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Strikes and Rumours. 


Strikes and rumours of strikes, with all their 
disconcerting influences upon business and temperament, 
are apparently the order of the day. International, national 
and local reasons are being furnished for threatened 
drastic action, and the prospect is far from cheerful, 
though the best is hoped for and trust is placed in the 
sanity and good sense of all parties for exercising reason 
and conciliation. The decision of the miners’ Executive 
is awaited concerning their dual demands for increased 
wages and reduced prices for domestic coals. There is 
some talk of the miners’ leaders varying their demands 
to some extent, viz., by demanding first of all that the 
price of coal for home consumption should be reduced 
by half of 14s. 2d., while others are looking for some 
division in the ranks of labour when, and if, they declare 
for extreme action, and they look for support from other 
unions, more especially the Triple Alliance. Miners them- 
selves, however, are very fertile in finding cause or excuse 
for striking. The Rhondda miners have discovered new 
ground for trouble. Recently several cases have been 
before the courts in which workmen have been summoned 





for breach of contract, and the Rhondda miners have 
now had a ballot on the question whether a “‘ down tools ” 
policy should not be adopted in cases where colliery com- 
panies exercise their rights in instituting legal proceedings 
against workmen for breach of contract through strikes. 
It is reported that the ballot showed a substantial majority 
in favour of the policy advocated, but that six lodges 
withheld their votes on the ground that the course advo- 
eated was unconstitutional. 


Work Suspended. 


Work is at a standstill in several parts of this 
district and varies in gravity as it affects the interests of 
the general community. The position at Swansea is rather 
serious where the general cargo trade has been held up 
since Saturday last. The men working on the ss. Canadian 
Voyageur demanded a guinea a day, as against the Shaw 
award of 16s. per day, and the consequence is now that 
altogether about 800 men are affected, with the prospect 
of many hundreds more being rendered idle and the loss 
of considerable trade to the port. As a matter of fact, the 
men refused to work on piece rates, which carried a 
guarantee of 16s. a day, although on the piece rates offered 
it was possible for each man to earn easily 25s. per day. 
Altogether there are about thirty ships in dock and 
expected, whieh are affected by the dispute, and there is 
no doubt that all steamers that can be diverted will be 
ordered from Swansea to some other port. These are not 
times when the railways can offer any additional facilities 
in transport of goods and commodities, so that it is feared 
that the general public in the Swansea area will ere long 
feel the effect of this stoppage if it lasts very long, while 
furthermore the various works in the district will also 
suffer from the lack of raw material and through ship- 
ments of manufactured goods, notably tin-plates, being 
rendered impossible. The stoppage is very unfortunate. 
especially considering the recent improvement in trade 
and the prospects of much better conditions, but it is 
feared that the stoppage may be prolonged as employers 
state that they are determined that agreements shall be 
honoured before any re-start of work is permitted. 


The Shipping Trade. 


South Wales is, of course, dependent. very largely 
on coal and shipping, and Cardiff in particular is the 
largest holder of the tramp type of steamer. While in 
other parts of the country owners were selling out, Cardiff 
was buying tonnage. New owners galore sprang up and 
showed pluck if not foresight in the acquisition of steamers 
at inflated prices, but the past week or so especially has 
shown that the gilt is off the shipping trade. Since the 
early part of this year outward rates of freight have 
steadily declined, and the downward trend has been accen- 
tuated by the restriction in coal exports. Latterly freight 
rates have crumbled as a brief comparison will reveal. In 
the first mon‘h or so of this year Cardiff to Algiers was 
round about 70s., whereas to day the rate is about 25s. 
to 27s. 6d.; Genoa options was 75s., as against 27s. 6d. 
now ; Marseilles was 67s. 6d., as compared with 27s. 6d. 
now obtainable ; St. Malo ruled about 57s. 6d., as against 
the prevailing rate to day of 20s., and so comparison pro- 
ceeds no matter what the destination is. Relatively 
speaking, current rates are no more remunerative than 
were the rates before the war owing to the greatly increased 
costs of running vessels. In fact, there is talk of “ laying 
up” in some quarters, as rock bottom is being reached. 
The new type of shipowner does not possess the knowledge 
and experience of the old shipowner, who could work 
out the value of a freight as between one port and another 
to a halfpenny. and, in fact, had to do so to make the 
voyage pay. Nowadays many owners simply look at the 
money offered, as they get paid on the gross and not on 
the net earnings, and the question of the length of the 
voyage, the cost of discharging, and the time occupied in 
it and the many other considerations involved, are not 
weighed up and calculated as of o'd. Fo> all that, however, 
many owners are feeling not 4 little uncomfortable about 
the existing depression and have fears that the worst has 
by no means been seen. The seamen’s demand for a 
forty-eight hour week is pretty serious. It means extra 
crew and extra costs, though it is difficult to see how the 
matter of carrying extra crew is to be got over, as the 
accommodation on most tramp steamers is utterly inade- 
quate, and is no more than sufficient for existing require - 
ments. Now. however, comes the demand for increased 
wages for officers, seamen and firemen. An advance of 
£5 per month is sought for sailors and firemen, an increase 
of £10 per month for chief mates, £7 per month for second 
mates, £5 per month for third mates, and from 
£10 to £15 ver month for engineers, according to 
grade. Cardiff shipowners have considered the de- 
mands, and have recommended the central body to 
oppose the claims when they come before the Maritime 
Wages Board. They consider the demand most inoppor- 
tune. This is certainly the case for the owners, and for 
those responsible for presenting it. The men’s leaders 
would have stood a much better chance six months ago, 
when freights were high and the conditions more favour- 
able, but the position now is very different, and it is 
doubtful whether they will appreciably improve for some 
time. 


Coal Distribution. 


The strike of fitters on the Great Western Railway 
has called for special arrangements being made by the 
Coal Supplies Committee of this district in regard to the 
distribution of coals. The action of the fitters has resulted 
in a reduction in the number of engines available for carry- 
ing traffic. and the position is likely to become more 
serious. It affects the smooth working of collieries, 
which depend naturally upon a regular supply of empty 
wagons. The result of the Committee’s deliberations is 
that the railway company advises each colliery every day 
whether or not it ean accept coal for delivery to inland 
destinations or whether such coal must be sent to the 
docks for shipment. Colliery companies must, as far as 
possible, carry out their obligations to inland consumers, 
but the delivery of coal under the special locomotive coal 
programme has been discontinued as from Monday last, 
except in two or three cases, but special efforts are being 





made to arrange for the supply of coal requirements to 
gas, electricity, waterworks and other undertakings of 
an essential character, though the quantity of coal avail. 
able for export during this week and next will be increased, 
as otherwise it is feared colliery companies will find 
difficulty in maintaining regular work at their pits in view 
of the conditions which have arisen. 


Municipal and Other Troubles. 


The strike of Neath gasworkers continues, and 
the men are very determined in their attitude to remain 
idle until their claims are conceded. ‘The employers of the 
Cardiff Corporation at Lilwynon Reservoir eame out on 
Saturday owing to the failure of the Corporation to pay 
the latest building trade award of 2s. 1d. per hour from 
July Ist. About 120 men are concerned. About 400 
men engaged in discharging pitwood at Cardiff. Penarth 
and Barry docks are on strike. A new tariff was recently 
agreed upon between the men’s leaders and the employers, 
except as regards overtime rates. The men decline to 
agree to any fixed tariff for overtime ; they prefer to settle 
the question of overtime with individual employers as 
the oceasion arises, but the employers stipulate that ther 
must be fixed rates for overtime, as for ordinary time, 
and thus avoid exorbitant demands being made upon them. 


Current Business, 


Extremely little business is passing on the coal 
market, the conditions being all too difficult. Outputs 
are still very unsatisfactory, and the severe reduction 
through holidays last week has not yet been got over. 
Supplies are very scarce, and colliery companies are not 
getting sufficient output to enable them to keep pace with 
their existing commitments. The docks are full of tonnage, 
and there is a good deal waiting in the roads. The deten 
tion of tonnage is fairly serious. Colliery salesmen are so 
heavily booked up that they have little or no coal 
to spare, while new business is rendered more diffieult 
so far as France is concerned by reason of the new decree 
issued by the French Government on the 5th reducing the 
maximum c.i.f. prices at which coals can be imported by 
10s. perton. This decree, however, does not apply to thos: 
coals which are intended to be screened or to be used in 
the making of patent fuel. The maximum price c.i.f. 
for South Wales patent fuels is reduced by 39s. per ton, but 
no fresh business will follow. The c.i. price for French coast - 
ing and Bay ports ranges from 99s. lld. to 101s. 11d. per 
ton, and for French Mediterranean ports 118s. lld.: but 
makers are now getting 135s. to 140s. for their fuel f.o.b. 
at South Wales ports, so that the French prices are quite 
out of it. Shipments now being effected are for the most 
part on contracts, but for any odd parcels of free coal 
that can be picked up for early loading there are still ready 
buyers at 115s. to 117s. 6d. for steam large, and 92s. 6d. 
to 95s. for smalls. The coke market is quiet, practically 
none being allowed for export, while patent fuel is firm at 
135s. to 149s. Pitwood is easier at about 57s. 6d. Col- 
lieries are for the time being well off for stocks of pitwood. 


Newport. 
The market keeps very firm, but business is on 
a negligible scale, 


Swansea. 


The demand for all anthracite coals, especially 
sized qualities, is fully maintained, as supplies continue 
very searce, 








Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES. 
Tippers and Unemployment. 


A NUMBER of tippers who were given dismissal 
notices on account of lack of employment are now working 
on day-to-day contracts at Cardiff. A conference of 
railwaymen, transport workers, and representatives of 
railway and dock companies concerned has failed to come 
to a satisfactory arrangement, and the result has been 
communicated to the Ministry of Transport. The men 
affected will continue to work on day-to-day contracts 
pending further action by the companies or a reply from 
the Ministry, and the result of the negotiations will be 
discussed by the delegate conference of South Wales rail- 
way-men on Sunday. 


Swansea Dock Dispute. 


There is a better outlook regarding the general 
cargo workers’ strike at Swansea. The men have agreed 
to @ recommendation of their Executive Committee and 
to offer the Employers’ Association arbitration on the 
question of the loading rates on the ss. Canadian Voyageur, 
over which vessel the dispute originated. 


Swansea Metal Exchange. 


There is no change in the tin-plate market, and 
business is of small account. Values display an easier 
tone. Unless the strike at Swansea docks is soon settled 
a number of mills will be rendered idle. Prices of tin- 
plates are about 60s. to 61s. per standard box of 20 by 14. 
Other quotations :—Block tin £279 10s. cash, £286 10s. 
three months; copper £93 10s. cash, £95 10s. three 
months; Spanish lead £36 10s. cash, £36 15s. three 
months ; spelter £42 5s. cash, £43 15s. three months. 





Tue London Electric Railway Companies (Fares, &c.) 
Bill, which has already passed the House of Commons, 
entered its Committee stage in the House of Lords on the 
27th ult. The only change made is to allow workmen’s 
tickets to be available for return at any hour instead of 
not before twelve noon. 





ewww > 











dOHS UYSGNAL MON-dOHS ONILVId NNO 











a ere wee wm wom Ts) ce ca 


UP ATMA CN ee [ip neem wemeen -~:: WUPS" 


\ ig WE” LA + 
mM TT 1 \ WANN XN 


- a | a |; (MALLY ANN 

















616) ‘Tldd¥V ‘dOHS ONILOGUA “AZLIMOH HONI-9 





1  o ayy 


uo BD 
pie 


A 
f 
Br, 


i—Aue 


t 


oA / 











7 amet 


. is. 
= “ 


Ni ZINN 2 
Ble 5 meena 
he V7 2> “7 ® 
ieee 


solll 


. A : 
Al 
” a 


= 7 4aNva- 


ee ee ae 

ee ee 
0 OOOO MOTE AON aw 
oo. -- 





s 
—~ 9 











SaaS Vaan, ~s a% 
} ae AO, | ge aes 














MYOM AVA -AINIWIVAG LV ‘GALIAIT “OD GNV HeXOWCAVed WVITIHA 4JO SHYOM HHL NI 


LOc6GL ‘EL axnény ‘agauiiiu gy WD 072 puamaddny 









INGWLUVdaad AlvdaA 0261 “ITddVY dOHS SNLLOGYA 





‘eee yA : $2 
) 4 ses 


‘ 
a i ee al 

seataitias Lee \ CABAL 
r ‘ | »\ — a 


Be 





RRS 
eS 
PFE 
PII 

WLS 

















dOHS SSVUd Wwoou TOOL 
































“OD GNV dYXOWdaVsd WVITTIA HO SHAYOM AHL NI 


lozet ‘et anénp ‘2aauiug agp o, quawuarddng 











me 


Pall: Ate aa 


ESRI 


gee 





Ave. 18, 1920 


THE ENGINEER 


169 








French Engineering Notes. 
(From our Correspondent in Paris.) 
Revision of War Contracts. 


THE application of the law upon excess profits 
is not considered sufficiently drastic as a means of relieving 
manufacturers of as much as possible of their gains during 
the period of hostilities, for the new Bill authorising a 
revision of contracts passed by the State from the end of 
July, 1914, to the end of October, 1919, has been voted 
by the Chamber of Deputies, and, if the proposed enact- 
ment passes through the Senate, it may entail serious 
consequences for the engineering trades. Within a month 
of the promulgation of the law every person or firm who 
executed contracts for the State will be required to produce 
a detailed statement showing exactly the profits made. 
An amount equal to 10 per cent. of the total value of the 
contracts, or of not more than 10 per cent. of the capital 
invested, will be allowed as profit, and the remainder, if 
any, will be refunded to the State. In the case of inter- 
mediaries, 2 per cent. of the total value will be allowed 
for contracts of less than half a million francs, 1 per cent. 
for contracts of more than this value and of less than a 
million franes, and } per cent. for contracts of more than a 
million frances. Right of appeal is allowed, but if the 
appeal is not sustained a fine of as much as 20 per cent. 
of the amount involved may be imposed, A delay of ten 
years is accorded for the refunding of the money. The 
law is based upon the assumption that manufacturers 
should not be permitted to take advantage of the special 
conditions existing during the hostilities to make more 
than a normal profit, but no account appears to be taken 
of the fact that for the manufacturer the conditions are 
also special, since in the great majority of cases he could 
only execute heavy contracts by borrowing money at a 
high rate of interest, which necessarily obliged him to 
prepare his estimates with a sufficiently safe margin. 
Financiers took full advantage of this situation and 
imposed considerable burdens upon manufacturers who 
could not dispense with their assistance. Again, no firm 
could afford to submit an estimate without taking into 
account the extreme severity of the reception of his goods, 
which might, and often did, involve him in heavy losses, 
and it was only by providing a still further margin in his 
estimates that he could be on the safe side. In many cases 
losses from the rejection of material or the cancelling of 
half-finished contracts with inadequate indemnity could 
only be met by larger profits on other contracts. It is 
certain that some firms made large profits during the war, 
but as a general rule they did not exceed the percentage 
justified by the risks. Probably, the unfairness of the 
Bill, so far as it applies to the great majority of engineering 
firms. will be made clear when the Bill is presented for the 
consideration of the Senate. 


Industrial Recovery. 


The Office of Industrial Reconstitution has issued 
returns showing the number of works in operation in the 
devastated regions on July Ist, from which it appears 
that there is a steady and continuous progress in recovery 
in all branches of industry. The returns apply to works 
employing a minimum of twenty operatives, and of the 
3903 works existing, 3004 were either partially or wholly 
in operation, representing 76.9 per cent. The greatest 
progress has been made in the Nord, and particularly in 
the Lille district, where more than 85 per cent. of the 
works are now running. In 1914, the number of men 
employed in the 3903 works was 729,185. On July Ist, 
the number totalled 307,057, or about 42 per cent. In the 
Nord, close upon 50 per cent. of the number of men at 
work in 1914 are now employed, while in the Lille district 
it is more than 61 per cent. By far the greatest progress 
has been made in the textile industries, closely followed 
by the production of building material, while in the metal 
working industries the proportion of men at work at the 
beginning of July was 44 per cent. 


Phosphates in Morocco. 


The discovery of im phosphate deposits 
in the district of El Boroudj, in Morocco, threatened at 
one time to give rise to complications through the enter- 
prise of an Anglo-Italian syndicate which”applied for a 
concession and seemed on the point of obtaining it when 
negotiations were broken off by the Government under 
pressure of public opinion. A new policy has now been 
inaugurated whereby new mineral deposits are to be 
nominally exploited by the State, but as the experience 
of State working has never been satisfactory, and there is a 
growing reluctance to do anything*that may destroy 
private initiative, the State will henceforth grant con- 
cessions to companies which will work them under its 
direct control. This is being done in Alsace, where con- 
cessions are farmed out to groups of companies. In the 
case of the Morocco phosphates the local Government has 
been authorised to raise a loan, out of which 36 million 
francs will be devoted to the preliminary work of exploita- 
tion, such as the opening up of quarries, the laying down 
of the necessary plant and the construction of a railway to 
Casablanca. An Office des Phosphates Marocains has been 
created for this purpose. Eventually the enterprise will 
be farmed out to a number of companies. It is believed 
that Morocco is destined to become the largest producer 
of phosphates in the world. 





Apprenticeship. 


Nearly all branches of the engineering industries 
are suffering from a lack of skilled hands. The restrictions 
placed upon shops employing youths have always been 
prejudicial to the training of apprentices. The creation of 
municipal technical schools has given only partial results, 
and it is found that the young men turned out from these 
schools lack the practical training necessary to give them 
a professional value. Apprentices must work in the shop 
while they are receiving technical instruction, and some 
of the employers’ federations are urging upon their mem- 
bers to organise classes in connection with their works so 
that youths can devote their time equally to the shop and 
the school. It is also proposed to revive the old system of 
“Apprenticeship contracts. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s, each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment,is the date of the acceptance of the 
complete specification, 











DYNAMOS AND MOTORS. 


140,100. March 11th, 1920.—Sarery Device ror ELecrric 
GENERATORS, Siemens-Schuckertwerke Gesellschaft mit 
beschrankter Haftung, of Siemensstadt, near Berlin, Ger- 


many. 

In the’ devies described in this specification the well-known 
phenomenon made use of is that, on short circuits occurring in 
an alternating-current machine, strong additional ampére turns 
are superposed on the exciter ampére turns at the moment of 
short circuit. The strength of these ampére turns amounts to a 
high multiple, say, five to seven times of the normal exciter 
ampére turns. The protective device for the short circuits is 
thereby caused to work in a region which is not approached 
when the machine is working normally. The device A is placed 
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in the exciter circuit so that should a sudden short circuit occur 
between the cut-out B and the machine—for instance, at the 
place marked with an arrow—the super-imposed current flows 
through the release coil C and the exciter circuit of the generator 
is interrupted ; it delivers no more energy into the short circuit. 
The main cut-out B can either be thrown out by a reverse- 
current relay, which now acts, as the short circuit is fed from the 
mains, or more simply by the coil D. The coil E is introduced 
to prevent overspeeding of the turbine by its action on the 
turbine st>am valve.—July 8th, 1920. 


TRANSMISSION OF POWER. 


146,061. February 20th, 1920.—Batt Berarinas, Ernst 
Hjalmar Waloddi Weibull, Kastellgatan 11, Géteborg, 
Sweden. 

In axial ball bearings the balls, on account of their centrifugal 
force, have a tendency to move outwards out of their proper 
paths in the race rings, which is a great disadvantage at high 
speeds. The usual stay ring, provided to overcome this trouble, 
itself suffers from the objection that it rubs on the ball holder 
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and thus causes friction. The present invention has for its object 
a stay ring by which the above mentioned difficulty is 
avoided. The stay ring surrounding the balls has a concave 
groove towards the balls, thus when the balls are in motion the 
ring will be lifted and held floating between the race rings with- 
out friction between them and the ball holder. The stay ring is 
shown at A in the illustration.—July 8th, 1920. 


MEASURING AND TESTING INSTRUMENTS. 


145,975. June 27th, 1919.—Execrricat Mrasurine InstRv- 
mENTs, W. H. L. Wood, 55, Heywood-street, Moss Side, 
Manchester, and Metropolitan-Vickers Electrical Company, 
Limited, of 2, Norfolk-street, Strand, Westminster. 

This invention relates to the insulation of the leads passing 
through the cases of electrical measuring instruments, and is 
specially applicable to those instruments which are intended to 
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be attached to a switchboard or panel. The insulating fitting 
consists of a bush A of suitable insulating material which does 
not require to be of great mechanical strength, but must be able 
to resist a certain amount of compression. The bush is provided 
with a flange B which is enclosed, except on the side which is to 





be applied to the case C of the instrument, by a box D of suitable 


sheet material. The bush A projects through the plane face of 
the box D and surrounds an internally threaded brass sleeve E 
having a square flange F into which a threaded rod G forming the 
internal terminal of the instrument can be screwed, a rod H 
passing through the panel being screwed into the opposite end 
of the sleeve. The flange F prevents the sleeve from being pulled 
or pushed out of the bush as well.as from rotating therein. The 
fitting is attached to the case of the instrument by screws K. 
It is claimed that with the construction described any tendency 
to burst the insulating bush by turning the metal sleeve or the 
rods screwed thereinto will be prevented because the bursting 
strain will be transmitted to the enclosing box or cap and the 
insulating material will merely be placed in compression.—.July 
8th, 1920. 


SWITCHGEAR. 


131,875, May 12th, 1919.—ELEcTRO-MAGNETIC CONTROLLING 
Devices. Société Anonyme des Etablissements, L. Blériot, 
of 14-16, Rue Duret, Paris. 

This invention relates to the make and break of contacts by 
means of the indirect action of electro-magnets. In apparatus of 
this kind a rapid separation of the contacts is desirable, in order 
to reduce the deterioration of the contacts due to sparking. 
Hitherto the inertia of the armature has had a detrimental 
influence upon the rapid action of the contacts. The present 
invention overcomes this difficulty by providing a light contact- 
carrying rocker in combination with an elastic contact-carrying 
blade, It may be desirable for the armature to vibrate con- 
tinuously. Based on these considerations use is made of an electro- 








magnet comprising a magnetising coil A and an armature B 
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earried by an arm C which oscillates about an axis D, and a 
spring E adapted to draw it back against an abutment F to its 
position of release. Mounted upon the axis D is a hitting arm G 
which is integral with the arm C. A rocker H is provided, of 
which the portion situated below its fulcrum has substantially 
the form of a knife edge K and which comprises above the pivot 
two prongs L. Arranged on the prong L is a contact which 
co-operates with a contact N carried by the elastic blade P. 
This elastic blade is connected to one of the terminals of the coil 
of the electro-magnet, the other end of which is connected through 
a source of current to the rocker H. Shunted between the blade 
P and the rocker is a resistance R of appropriate value to secure 
the vibration of the armature. Two other arrangements of the 
device are described in the specification.—July 8th, 1920. 


145,992. July 28th, 1919.—Etecrric Prue Coupiineas, A. 
Chalmers, and W. F. Mitchell, both of 49-51, William-street, 
Anderston, Glasgow. r 

This invention relates to electric plug couplings for use where 
the supply of electricity is required for portable lights or tools, 
such as on board ships, in docks, shipyards, works, &c. The 
coupling is of the type including a yielding socket embracing the 
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nose pin of the usual plug. The special feature of the design is 
that the socket is mounted on a chair which is slidable on two 
guides provided with springs to resist the sliding movement of 
the chair when the plug is being withdrawn. When the force of 
the springs overcomes the holding capacity of the socket the 
contacts are opened with a quick break action.—July 8th, 1920. 


TRAMWAYS AND RAILWAYS. 


146,047. December 24th, 1919.—Locomotive CaB SIGNALS, 
Schneider et Cie., 42, Rue d’Anjou, Paris. 

In this system of repeating track signals in the cab of a loco- 
motive advantage is taken of the reduction in the vacuum pro- 
duced by an ejector when its outlet is restricted. An ejector, 
with its inlet end open to the atmosphere and its discharge situ- 
ated just inside the loading gauge, is operated by a steam jet A. 
Screens B are fixed on the side of the permanent way at intervals 
appropriate to repeat the track signals, so that they may 
obseure the outlet from the ejector. Inside the inlet to the 





ejector there is arranged a series of cones, which has the result of 
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tuating the produced in the pipe C. By manipulat- | ignite the lamp it is merely necessary to close the cut-out switch MISCELLANEOUS. 
ing the screens B they may be caused to close, more or less, the | and to wait. for five or .ten,seconds, The formed are continues ‘ : 
outlet from the ejector and thus infl the v in the | to lengthen and 8 as its normal position the position marked | 146,018. October 7th, 1910.—Mrowanrea, Lupricators, A. 
by the two points H and H. When the current is cut off the Vignery, 13, Rue du Chantier, Ghent, Belgium. 




















{ The uliarity of this lubricator pump lies in the means 

N° 146,047 dopt Etc late its capacity. Vhe main pumping plunger A | 
Be ane N°130,960 is reciprocated by a rocking lever and tric and 3 
= & ax — = the ‘nlet port B at the end of its stroke. The secondary plunger C 
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moves towards the centre of the cam path and the spring E 
engages the non-rotating part of the clutch A with the worm 


brazing or welding. The holder bar is bored up the centre and is 
ground away to clear the high-speed cutter as the latter wears 


avenue, London, W. 1. 
Lewis and Ty1or, Limited, makers of the Gripoly belting, 
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7% " same time as it sinks in the vessel F, and the normal level K N = 
is re-established after the lapse of a few seconds.—June 28th, N 
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pipe C. This vacuum may be used to produce a signal in the N i 
cab by any convenient means.—July 8th, 1920. SER EE 
the F 
MACHINE TOOLS AND SHOP APPLIANCES. ; main al abiaeiente - ; ~# 
is pus lorw yy another rocking lever and a cam until it ts 
CRANES 45S Cora 146,049. December 30th, 1919.—HicH-sreep. Toors, L. R. | closes the outlet port D, and is then sucked forward by the inerel 
145,999. August 6th, 1919.—SELF-susTaINING GEAR FOR Ritter, 23, Rue Ruhnkorff, Paris, 17. nae A until it meets the stop E. A vacuum is then mt 
Hoists, J. B. Norton and H. Norton, 111, Eastbourne-| A strip of high-speed steel of any convenient section is wound | fo ween the two pistons, which is filled by the inflow of jon 
road, Birkdale, Southport. round # bar of ordinary mild steel and attached thereto by | oil through B. Adjustment of the stop E will regulate the output exper 
With the object of preventing the gear from running back- of the pump.—July 8th, 1920. the hs 
ward in the event of the load overcoming the motor, s special ge 
dog clutch A is provided. The drive is transmitted from the} N°146,049 COL 
shaft B to the worm by means of another dog clutch C, which is M be 
Forthcoming Engagements. vase 
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cS. eee | 8 > Iron anD Sreex Instirure.—South Wales Institute of Engi - 
3 Sime Y\ ? neers, Cardiff. Autumn Meeting. For programme see page 124. 
ig rr. 
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ao 
on fi 
4 . j Mr. C. B. Taompson, export engineer—particularly for India, and 
operated, regardless of the direction of rotation, by the roller and Burma, and Ceylon—has opened offices at 52, Shaftesbury. Eng! 
cam path shown. If the gear commences to run back the roller D 


announce the removal of their London offices from 51, Grace- 
church-street, E.C. 3, to 9, St. Thomas’s-street, S.E. 1. 

THE annual outing of the employees of Thos. Firth and Sons, 
Limited, took place during the August Bank Holiday week. 
The firm has ys taken the keenest interest in the welfare 
of its workpeople, and has, for many years, assisted them to 
146,610. April 10th, 1919.—Execrro-maGNetic Wave Trans- | Spend ®@ day either at the seaside or in the country. On the 
The principal claim in this specification is apparently for the MISSION Systems, P. P. Eckersley, 15, Belsize-park, London. | 0©¢as10n of this year’s outing a democratic vote was taken, and 
spring cushion arranged between the piston and their drivers. In the case of ordinary reactively coupled thermionic valve | it was decided to travel to Matlock Bath by road. Over a 
The pistons work in cylinders parallel with the axis of the pump | transmitting systems, there is a considerable time lag between | thousand people were carried, necessitating a fleet of more than 
and are reciprocated by means of the oscillation of the ring A, | the application of the diff of potential between the anade | forty large motor coaches, A thoroughly successful and enjoy- 
and filament of the transmitting valve and the appearance able day was spent. 
of high-frequency oscillations in the oscillatory circuits. This 

is owing to the fact that the exchange of energy” between the 
reaction and aerial coils is accumulative up to a certain’ fixed 
value, In cases, for example, where the aerial oscillations only 
take place or @ microphone is a by po voice, the ph ——4 

8 from such a system is disto owing to the said time} Orimramme; built by Lithgows, Limited; to the order of 
lag, The, object of the present invention is mainly.to.avoid this | Lane and Macandrew, Limited; dimensions, length 400ft., 
time lag. One arrangement for carrying the invention into effect | breadth 51{t., depth moulded 3lft.; to carry 8100 tons dead- 
comprises a closed eircuit having a condenser A and an inductance | weight. Engines, triple-ex jon, 27in., 44in. and 73in. by 
48in. stroke, pressure 180 lb.; constructed by David Rowan 
and Co.; a donkey boiler for 120 lb. pressure will also be fitted ; 
launch, Friday, July 30th. 

FRANCAISE, steel screw st , self-tri g collier type ; 
built by Blyth Shipbuilding and Dry Docks Company, Limited ; 
to the order of Mr. Fernand Bouet ; dimensions, length 268ft., 
breadth 42ft. Engines, triple-expansion, 22in., 36in. and 60in. 
by 39in. stroke ; constructed by North-Eastern Marine Engi- 
neering Company, Limited ; launch, Saturday, July 3lst. 


wheel and thus holds it fast.—July 8th, 1920. away.—July 8th, 1920, 
PUMPING AND BLOWING MACHINERY. 


146,044. December 12th, 1919.—A Rotary Pump, 8S. Larsson, 
Hornsgatan 85, Stockholm, Sweden. 


TELEGRAPHS ANDLTELEPHONES.: 














LAUNCHES AND TRIAL TRIPS. 
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- 
Marine Enornerers’ Braverny.—The King has conferred * 
the decoration of the Albert Medal upon Mr. David Fraser, get 
chief engineer, and Mr. Aaron Edward Higgins, third engineer, nec 
of the ship Melville Dollar, of Vancouver, British Columbia. ™ 
On August 27th, 1919, when the steamship Melville Dollar was Ga 
in the North Pacific Ocean, the main steam pipe burst, killing ( 
the second engineer and five Chinese firemen. An attempt was E} 
immediately made by Mr. Fraser to get down into the engine- “ 
room to rescue the injured and to shut off steam from the boilers, to 
but was fruitless. Then Mr. Higgins, having wrapped himself ele 
in coverings as & protection against the still escaping steam, be 
made several ent get to the valrey, pee es — driven | 
which lies in an oblique groove in the driving shaft and is pre- back each time by the high-pressure steam whic the engine- of 
vented from stating. The arms B B, whickr extend ons one room. It was not until an hour and a half after the explosion - 
ring A and drive the pistons, transmit the circumferential com- that the Both off in the boilers fell orice “ae permit a in 
ponent of their drive to the pistons through springs, with the des: poet on G es incurred very pra: ith in render. m 
result that this force is distributed among the various pistons.— ue ms SEV es SF S.C seen We with steam, and bs 
July Sth, 1920. Mr. Fraser had to be removed to hospital on account of his _ 
injuries. a 
= _ ANSTITUTION OF en seo ggee pean 6 
A lo centre was d of the Institution of Locomotive 
LIGHTING AND HEATING. ? eotes - Buenos Aires os a 4th, at the offices of ,the ” 
130,960. August 8th, 1918.—Mercury Varour Lamps, H. | B, oscillating permanently, and an inductance D coupled to the | Pacific Railway Company, Florida, Buenos Aires. About sixty ° 
George, No. 167, Rue de Vaugirard, Paris. inductance B and perce ( ‘ncross the grid and filament of the | Of the leading locomotive officials of the Argentine and Uru- 
The mercury vapour quartz lamp described in this specifica- | power valve. This arrangement causes the grid-potential to | S¥#y@n railways)and other engineers interested in locomotive 
tion contains above the mercury an inert gas, preferably neon, | vary from @ positive te @ negative maximum. <In the anode | “gineering were present. The meeting was opened by Mr. 
at a high pressure of 70cm. of mercury. The operation of the | circuit of the power valve is an inductance E in series with the | J. G. Mayne, of Messrs. Evans, Thornton and Company, Buenos . 
lamp is as follows :—The lamp having been fixed horizontally | aerial and earth. If » high,potential is applied across the con- | Aites, and late chief mechanical engineer of the Antofagasta a 
on its support, it is connected to the terminals of a continuous. | denser C, fluctuating currents in period with the grid potential Railway. Mr. Mayne briefly addressed the meeting with refer 
circuit containing a series ted rheostat A. At the moment | will flow through the inductance gE so that*if the circuit.A B is | €ce to the formation of the centre. On the aot enamne of Mr. F 
when the current passes into the lamp the tungsten wire B is | tuned to the aerial circuit, oscillations will be set up in the aerial. | Sedgfield, locomotive superintendent, F. C. del Uruguay, and 
rendered incandescent. The gas filling the vessel C will then | The control of the high-tension electromotive force is effected - by Mr. » chief gineer of the B, A. 1 
expand and force the mercury both into the lower tube D and | by means of a microp controlling the grid potential of a | Pacifie Railway, Mr. M. F. Ryan, C.B.E., chief mechanical i 
to the top of the illuminating tube E. The mercury thus forced.| thermionic valve through a transformer. the grid of the | engineer of the F. C. Central Argentino, and past president of e 
back will aecumulate in the vessel F, passing through the hole G. | transmitting valve is constantly and continuously varied in | the Institution, was unanimously elected chairman of the ] 
The object of this hole is to deaden the oscillations of the mercury. | potential, t lication. of high tension between the anode | centre. Mr. Ballantyne, chief mechanical engineer of the i 
The mercury column forced back ‘ 








the gas is soon severed at | and filament will instantaneously set up oscillations in the serial | Western Railway, was appointed vice-chairman, and Mr. Mayne, 
Air es, 


the top of the tube E and the are ti forms immediately. To | coil.—July 12th, 1920, Calle Defensa, 465, Bu 'y secretary. 
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PUBLIC NOTICES 





ssistant Civil Engineer 

ioe be REQUIRED by 

A GOVERNMEN OF ZANZIBAR, for 

one tour of 20 to 30 months’ service, with 

possible exte nate Salary £500 p.a., rising by annual 

POS ments of £25 to £600 p.. An outfit allowance of 
= is payable “ Maret appointment. Free quar 

‘ class passages provided. Liberal ery in 





and first 
on full salary.—Candidates, age 22 5, 
Ease ho must be Assoc. M. Inst.C.E., or hold 
sme equivalent exempting Diploma, and have 
received : & thorough -theoretical and some practical 
ining. preferably on Reinforced Concrete Wharf 
tinstruction. should apply at oo in ages sa giving 
age and brief details of ex to 0 
AGENTS ® FOR THE COLONIES, 4, ‘Millbank, 
jondon, 5.W, 1, quoting St Zanzibar 10,117. Appli- 
cents &must have served in some branch of H.M. 
Forces during the late war. unless satisfactory reasons 
aie ‘not having done so can be furnished. 1068 
3 (ivi Engineer Required 
the 3p Myg-anee meagl OF THE 
GOLD COAST for rvice SECOND 
ASSISTANT HY DRAUT. Ic ENGINEER in 


the PUBLIC WORKS DEPARTMENT for two tours 
each of twelve months’ service, with possible per- 
manen Salary £480 a year, rising by annual incre- 
ments a £30 to £720 a year, and thence by annual 
increments, of £40 to £920 a year. Free single quarters 
d first-class passages. Liberal leave in England on 
full salary aftec each tour. Candidates who are civil 
engineers with a knowledge of hydraulics and some 
experience on waterworks, masonry, dams, &¢., and 
the conversion of hydraulic into electric power, should 
apply at once in writing, stating age and brief details 
of experience, to the CROWN AGEN FOR THE 
COLONIES. 4, Millbank, London, 8.W. 1, 
996: 
o— must have served in some branch of His 
Majesty’s Forces during the late war, unless satis- 
factory reasons for not having done so can be fur- 


nished. 1086 
$8 in EAST AFRICA for one tour of 20 to 80 

months’ service, with possible extension. 
Salary £400 per annum, rising by annual increments 
of £20 to £500 and thereafter by annual increments of 
fi25 to £600 per annum, payable locally in florins at 
10 to the £, with an additional temporary allowance 
of 50 per cent. An outfit allowance of £30 is payable 


quoting 





Civil Engineers Required 


for the GOVERNMENT RAILWAYS 


on first appointment. Single quarters, free of rent, 
and first-class passages provided. Liberal leave in 
England on full salary. 

Candidates, age between 25 and 35, preferably 


single, who have had a good experience of railway con- 
struction and maintenance, should apply at once in 
writing to the CROWN AGENTS FOR i 
COLONTES, 4, Millbank, London, S.W 1, 

brief details of experience and quoting M/E.A_P. 
Applicants must have served in some branch of His 
Maiesty’s Forces during the late war unless satis- 
factory reasons for not having done so can be fur- 
nished 1085 


Reval Air Foren. 


ee ED AND Va a RE 
CRUITS REQUI 

SKILLED TRADESMEN: ~~ 3s. to 

Ss. 6d. per day on joining, rising to 188. per day. 
Age 18 to 28, and for ex-Service men 18 38. 

UNSKIL LED RECRUITS for teaining as Acetylene 
Welders, Carpenters. Riggers and Wireless Operator 
Mechanics. Pay to gn . per day. No pre- 
vious experience required, provided ee otherwise 
suitable and willing to S "ieatned in the trade for 
which enlisted. 

For conditions of service, marriage allowance, &c., 
call or write to INSPECTOR OF RECRUITING, Royal 
Air Force, 4, Henrietta.street. Covent Garden, W.C. 
or rk AF. Recruiting Depot. 1007, 


eo} = 


Ministry of Labour. 


GOVERNMENT INSTRUCTIONAL 
FACTORY, 


PONDERS END, MIDDLESEX. 


M. LANG, A.M.I.M.E., Manag 
ae following APPOINTMENTS will “SHORTLY 
(t) DRAUGHTSMAN, Electrical and General, for 
general maintenance, estimating and designing con- 
nected with training courses in Dynamo and Motor 
Manufacture, Switch and Control Gear__Manufacture, 
Clock and Instrument Making and Woodworking. 
Candidates should have had wide general experience. 
(2 pt INSTRUCTOR in ELECTRICAI 


giving 
9987 









y Candidates should have had prac. 
¢ ctrical workshop experience and some expe- 
rience in teac! hing, and should be capable of imparting 
to trainees a useful working Stage oe of the 
elementary theories connected with the production of 
Dynamos and oes. Switeh and Control Gear, 
Instruments and Clock: 

(3) CHIEF INSTRUCTOR to take working control 
of Training Courses in Dynamo and. Motor Manu- 
; ; Switch and Control Gear Manufacture, Elec- 
rical Instrument Making and Clock Making. ‘Train- 
ing is to be given on production lines and candidates 
must have a wide first-hand knowledge of electrical 
production methods, should. themselves. have had 
Some years’ actual experience at bench or machine 
Work, and be used to departmental organisation and 
control of men. 

Pl mpeg Re sarge hiay 13 stating age, experience, 
lui 
Manager at the above nddfeos fe Ea Re oe 


mereterence will in all cages be given to ex-Service 


B. S. GOTT, 
Divisional atta cl of Industrial 


Gulltien, Westminster, $.W..1, 
920. 


17th August, 1 1046 








A Reconstruction Reinforce- 


NT. 
TION CINEERS are INVITED to APPLY for PAR- 
FORCLARS the, WALKER-WESTON REIN 
advan MENT, which offers, scientific and economic 
Westa *@ over all. existing. types. Walker 
Auth oystem. is: used. by the. Port London 
highs 27;,0%, its vast schemes of construction, with 
dist, Be satisfactory resulta. Agente wanted in several 


‘te WALeRR- r 
7. We pipe. ™ 
BL.2. ; Ex. 
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PUBLIC NOTICES 


PUBLIC NOTICES 





0. BBB 


MINISTRY OF MUNITIONS. 

BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 

FOR SALE BY PUBLIC TENDER, 


HYDROGEN PLANT 


comprising :— 

120 HYDROGEN RETORTS. 

ov. SS at ee LIFT, with 6ft. = square plat- 
form, by E. Smith and Sons, Halif 
LEAR STEEL CHIMNEYS, isin. “aia. by 59ft. 

THREE WATER GAS EXHAUSTERS, 
80,000 ¢. ft. hourly capacity (Bryan Donkin). 

THREE HYDROGEN EXHAUSTERS, each 10,000 
ec. aL A ght ry: pacity (Bryan Donkin). 

wo ae woz BOILERS, 7ft. dia. by 30ft., 

comesaeil 

TWO SETS FORCED DRAUGHT FURNACES for 
same, part finished. 

ONE age an ge | eset 6ft. Gin. by. 20ft., 
only partly finished, 

ane SET FORCED. {DRAUGHT FURNACES for 


“ONE HYDROGEN STATION METER, 27,000 c. ft. 
per hour, an 

TWELVE 15in. GAUGES 

Detailed particulars, permit to view and Tender 
forms can be obtained upon application to the CONS 
TROLLER, D.B.1.3., Plant and M nery Section, 
Charing Cross Huts, Embankment, W.C. 2. Applica- 
tions should be sent in not later than 10 a.m., 
September 7th, 1920. 950 


each 


Benares Hindu University. 


ENGINEERING COLLEGE. 
APPLICATIONS are INVITED for the POST of 
PROFESSOR of MECHANICAL ENGINEERING. 
Candidates must possess good practical experience 
and a university degree or academic qualifications of 
approved standard in mechanical engineering. Salary 
Rs. 500-750 per month. 


eu: Ten o'clock. 


’ The 
27th SEPTEMBER, 


PUBLIC NOTICES 





The Polytechnic, Regent-street, 
w.1. 
SCHOOL OF ENGINEERING. 


President of School. The Hon. Sir CHARITIES 
PARSONS, K.€.B., M.A., LL.D., D.Sc... F RS., 


&e. 

Head of Department : Pt nay J. SPOONER. I. 
Mech. E., ML. Bm. Am. Inst. C.E., 
F.G8., &ce. 


The DAY DEPARTMENT REOPENS on SEP 
TEMBER 14th, 1920. 
ENTRANCE EXAMINATION, SEPTEMBER 12th, 


Three-year DIPLOMA ome in MECHANIC Als 


cn ee a ENGINEERIN 
R CAR ENGINEERING. CIVIL ENGINEE Rr 


Mp betice AJ a Laboratories, Drawing-office, Work 
nen = 
EV ENING DEPARTMENT REOPENS cn 
1920. a enrolled on 
September 15th, 6 to 8.30 


Detailed pramaiiies of aa ‘and Evening Perart- 
ment, 2d. post paid, from the DIRECTOR OF 
EDUCATION, 1040 





PATENTS AND DESIGNS ACTS, 1907 and 1919. 


HOISTING BUCKETS. 
TheP Proprietor of British Letters 


ATENT No. 13,463 of 1913 is PREPARED to 

SELL the PATENT or to LICENSE British Manu- 
facturers to work under it. 

Tt comprises a hoisting bucket of the giab type, 

having its operating 2 so arranged that little head 
room is required for working 


Address : BOULT, WADE and TENNANT, 
111 and 112, Hatton-carden, 
973 Londen, FE Cc 





PATENTS AND DESIGNS ACTS, 1907 AND 1919 


PRESS TOOLS. 
The P Proprietor of British Letters 


TENT No. 27,333 of 1911 is PREPARED to 
SELL the PATENT or to LICENSE British Manu 
facturers to work under it. : 
It relates to machines for drawing and shaping 
hollow metal vessels which are tapered at beth ends 
like barrels. 
Address : a: WADE and TENNANT, 
11 and 112, Hatton garden, 
974 London, E.C. 1. 





PATENTS AND DESIGNS ACTS, 1907 and 1919. 
HONING AND GRINDING MACHINE. 


[ihe Proprietor of British Letters 


PATENT No. 112.639 is PREPARED to SELL 
the PATENT or to LICENSE British Manufacturers 
to work under it 

It comprises a machine for automatically ecrinding 
and honing the edge of a metal strip, having mesns 
for drawing the strip ap = var sama A pee the machine 
and on rotatable grinding d 

: Messrs. BOULT WADE and TENNANT, 
111 and 112, Hatton-garden, 


1017 London, E.C. 1 





Apply, PRINCIPAL, Ensiavering College, B 
Hindu University. Tel., ‘‘ Benco’’ Benares. 845 


(jounty Borough of West Ham. 


MUNICIPAL TECHNICAL EABTT TUTE. 
ROMFORD-ROAD STRATFORD E. 

TWO full-time anes TANT LE ERS and 
DEMONSTRATORS in MECHANICAL ENGINEER. 
ING WANTED for next Session. 

Salary £300-£15-£525 per annum 

Must be graduates of British University. 

Applications, with particulars of qualifications and 
copies of recent testimonials, should sent to the 
PRINCIPAL, Municipal Technical Institute, Romford- 
road, E. 15, not later than 5th September, 1920. 878 


(Jounty Council of Durham. 


EDUCATION DEPARTMENT. 
HEATING ENGINEER. 
APPLICATIONS are INVITED for the APPOINT- 
MENT of HEATING ENGINEER, at a_salary at 
the. rate of £450 per annum, rising by annual intre- 
ments of £25 to £550. per annum, with travelling and 
subsistence ajowsmes 2 in addition on the County 


S ie. 
Pref “will be given to qualified engineers with 











o. QR». 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION) 


For Sale by Public Tender. 


2 GAS HOLDERS and 
MISCELLANEOUS PLANT, 
TWO STEEL Cae HOLDERS. 


40,000 c. ft. 
capacity each. 
ONE VERTICAL BOILER, Be high by 4ft. hens” — 


complete vatth Tangye dup water feed p 

ONE GAS ENGINE and and EXHAUSTER, with, ‘tin. 
connections. 

PR wee CIRCULAR SCRUBBERS, for washing 


ONE CAST IRON PIPE CONDENSER. 
TWO 15ft. by 8ft. CAST IRON LUTED PURIFIERS, 


also 
TWO 6ft, 6in. by_6ft. 6in. DITTO, DITTO. 
ONE bat RHEAD GANTRY, with cast iron 
pa 
NE SMALL DERRICK. 
FIVE SETTINGS = See RETORTS, 


pegesenr?,, in sin. cet iron 
1 HYDRAU. 


Sue Gaat™ TRON STA oS GAS METER 
4-Ton WEIGHBRIDGE, with still yard, by 


with 


Poke 
50ft. 6in. 8. and S. PIPR, and 
a Tons of CAST IRON CONNECTIONS 


LYING AT ‘SANDHURST 
Detailed particulars, permits to view and Tender 
fora, which must be completed and returned not 
later t 10 a.m, on the 4th of September next, can 
be obtained’ upon application to the CONTROLJ.ER, 
D-B.1.e, Plant and Machinery ‘Section Charing Cross 
Huts Embankment, W.C. 2, 





experience in the Preparation of Plans and Specifica- 
tions for and in the Supervision and Testing of 
Heating Schemes. 

For particulars of appointment and form of a 


tion, apply, Reet. stamped dressed foolsc 
envelope, to the DIRECTOR OF EDUCATION, Shire 
Hall, eo tbe 


Last day as =n gem applications, Friday, the 
24th pan ae oe 
Canvassing x dinectly: or indirectly, is prohibited, and 
will disquality. 
Shire Hall, Durha 


10th August, 1920. 1004 





London | County Council. 
There ACANCIES ie ee ARY 
NON-RESIDENT Qvailiti TRAINING 
tee one for WOODWORK and one for 
ME ORK at the Russel House Reformatory 
Scoot ~ Boys. 15, ars-road, Clapham Common, 
The selected candidate will be required to 
Restt 4 the ‘general supervision of the boys. .Prefer- 
ence will be given to candidates who have served or 
attempted to serve with His Majesty’s Forces. 


Salary be @ year. 
Apply to the Superintendent at oe School. 
1008 Clerk of the London County Council. 


Northampton Polytechnic Insti- 
. TUTE. 


CIVIL AND MECHANICAL ENGI- 
NEERING DEPARTMENT. 


ELECTRICAL, ENGINEERING AND 
APPLIED PHYSICS DEPARTMENT. 


WANTED, an ASSISTANT LECTURER and 

DEMONSTRATOR in each of the above departments. 
encing salary £300 per annum. ‘ 

Conditions and forms of application, which must 
be returned not — bags Tuesday, 31st August, 
1920, can be obtai 

MULLINECS WALMSLEY. D-.Sc.. 
1049 Principal. 





PATENTS AND DESIGNS ACTS. 1907 and 1919. 
WATER-TUBE BOILERS. 


The Proprietorsof British Letters 


PATENT No. 13,033/12 are PREPARED to 
SELL the PATENT or to LICENSE British Manu- 
facturers to work under it. 

It relates to water-tube boilers having 
independent circulation tube sets which cu 
Tum at different lev e!s. 
T, WADE and TENNANT, 

111/112, Hatton-garden, 
Londor,. E.C. 1. 


several 
municate 






1018 


The Proprietor of Patent No. 
22.493 R fae for 
** IMP. 7EMENTS IN BOILER 
TUBE CLEANER SYSTEMS,” 
is... DESIROUS .of -DISPOSING of the PATENT 
or of negotiating for the GRANT of 
to work thereunder. Communications 





essed to; 
¥F. W. GOLBY. Patent “Agent, late of His Majesty’s 
So Office, 3, John-street, Bedford-row Lon: ace. 
a in &6 
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SITUATIONS OPEN 
Pages Il. and IV. 


SITUATIONS WANTED 
Page IV. 


MACHINERY, &c., WANTED 
Page CXIlIlI. 


FOR SALE, 
Pages VIII., CXIII. and CXIV. 


AUCTIONS, 
Pages VIII. and CXIV. 


PREMISES TO LET OR WANTED 
PAGE VII. 


WORK WANTED, Page IV. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IV. 





For Advertisement Rates See 
Page 181, col. 1. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXIX. 
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‘PUBLIC NOTICES 


SITUATIONS OPEN eeianed) 





ta = Corporation. 
mee = i S| DEPARTMENT. 
AM, T, CIRCULATING wpreR. 
and Soe ‘PIPES | vay cxiunaine Steam Turbin 
TEND INVITED for the work con 
with the Soa Specification and drawings may be 
obtained from the undersigned on payment of a 
deposit of £2 2s.. _ whieh will be returned on receipt of 
a bona fide 
Latest date for. sending in Tenders, Monday, 20th 
September, 1920. 
F AYTON, M.LE.E., 
Chief Engineer and Manager. 
Electric Power Station. 





Constantine-road, Ipswich. 1047 
arish of Saint . Pancras. 
GUARDIANS OF POOR 
TENDERS. 


The Guardians invite TENDERS for the SUPPLY 
of the following for the Hichgate Hospital, Dartmouth 


fmark-hill, N. : 
ONE 40in. by I5in. Independent Dome Top 


BOILER (wrought welded 5/16 plate. with | 


Waterway, bottom. and necessary mud 
cleaning-out holes and safety valve), also 

ONE 82in. by 15in. DITTO. 

ONE §0-Gallon GALVANISED IRON CIRCULAT- 
ING CYLINDER, with manholes and india- 
rubber rings. 

ONE 60-Galio. DITTO. 

Tenders shoulu reach me in a sealed envelope, 
endorsed ‘‘ Tender for Boiler, &c., Highgate 
Hospital, ** not later than Twelve noon on Thursday, 
the 2nd September, 1920. 

J. E. P. HALL, 


ag to the Guardians. 
Town Hall. Pancras-road, N.W., 
1th August, 1920. 1006 


Sxtton- -in-Ashfield Waterworks. 


DOPE OS NER ro PUMPING 


TO BUILDERS AND C CTORS. 

The Sutton-in-Ashfield Urban Distriet Council 
invite TENDERS from con 
REQUIRED in PROV 
TANGYE ENGIN 





the No. 4 Well at the Epebies: Ry “gl Station, 
duplic pine the existing se’ 
BRICK WORK 


and STONEWO eK FOUNDATIONS. 
BLUE. BRICK CIRCULAR WE EAD 

FOUNDATIONS for WELL TORDERS, 116ft. 
below ground, and all subsidiary works necessary in 
Altering and Reinstating the existing Engine-house 
and in Setting the Machinery to work. 

The dtawings and specifications may be seen at the 
Office of the Clerk to the Council, and a copy of the 
Rehedule of quantities may _ obtained from the Con- 
sulting Engineers, Messrs. and . ee 
Loughborough and Palace Hotel, B'oomsbury, W.€. 
on a deposit of a cheque for. £5 58., which will ue 
returned to bona fide Tenderers after the return of 
the documents. 

Tenders to be made out on the form supplied and 
sent to the undersigned so as to arrive not later than 
5 p.m. on Monday, the 30th day of August, 1920. 

Tae Council do not bind themselves to accept the 
lowest or any Tender. < 

LUTHER Bs at 
rk to the Council. 
13th August, 1920, 
Sutton-in-Ashfield Notts, 1010 


he Guardians of the Poor 


of the Parish of Lambeth hereby imvite 
TENDERS for the RENEWAL # a PORTION of the 
HOT WATER SERVICE. at their Workhouse- 
Renfrew-road, Kennington, S.E bs 





43 


tan Water Board. 


Metrepeli 


R THE ee: F LA 
Cone 19: Both JUNE 1921." a 
for the SU y ot sTEal COAL ie gee 
various Pumping Mery. ae ¢ for a aut 
of nine months from Octobe 
Forms of Tender a conditions may be 
obtained on or after the — x 183 . from the 


Engineer, Metropolitan Wate “Rosebery- 


avenue, B.C. 1, by oma” fh By Stgoom 165), 
forwarding a stamped. addressed brief 


dent, which must be on the official form, 
to. the. Cle: 


ied envelope, 
Topol Wa 





1 5 
The rd do at bind themselves to accept the 
lowest or any Tende 
he B. PELLEN 


Clerk of the Board. 
Offices of the Board : 
173, Rosebery-avenue, E.C. 1, 80 


overnment of the Union of 


IRRIGATION ARTMENT. 
VACANCY FOR AN al BORING 
LICATIONS _ are VITED for the above 
mentioned VACANOY. 
ConDITIONS. 
(1) Five years’ contract. 


(2) Salary £700, rising by annual ,incromenta of £40 
. No local allowance is payable. 
2) Candidates — be from had to 40 years of oon, 


2 3 Bocery ot 
any me Ynstitute vi} 
lor associate member: 


anical ae oe as qualifying f 
ship. They must have had previous administrative 








experience ad also previous ane in boring for 
r water, with snd ethane 





lls, 
(5) The successful candidate will be required a 
produce an entirély satisfactory médical cate 
a form to Be supplied for this purpose by the High 
er for the Union of South Africa. 
(6) If the 1 successful candidate is resident outside 
| Union of South Africa he will be given a free 
Dassage to the Union and return passage 
if aot Teengaged at the end of his contract. 





27th July, 1920. 
City of Leeds. 
WATERWORKS ENGINEER'S DE- 
APPLICATIONS are INVITED from candidates with 
hnical Training for the POSITION of an ASSIS- 
TANT ENGINEER 
Candidates must have had experience in Waterworks 


Engineering and Surveyitg. and be preferab}y ans 
me Members of the Institution ‘hog Civil E 


City Council’s scale and conditions. 

Applications, stating age, experiencé and qualifica- 
tions, together with copies of recent testimonials 
(which will not be returned), to be addressed to the 
a WORKS ENGINEER, 26, Great George- 
street, Leeds, endo! ** Assistant —— and 
delivered not later than the 8th September, 192 
Canvassing will disqualify. 


a ae ADVERTISEMENT. 
(jounty 





Borough of =punderland. 


possess other like qualifications. 

salary will be at the rate of £1000 per annum. 
Canvassing, either directly or indirectly. until after 
the fitst selection of candidates, will be deemed 


qualification 

Applications, together with copies of three recent 

a ls, which will not be returned, addressed to 
pages sen ER a r cover “‘ Borough Engi- 

neer and Surveyor,”’ are to delivered at my Office, 

Town Hall, Sunderland, not later than Twelve o’clock 

at Noon on Friday, the 24th day of Ceven next. 


Town. Clerk. 
758 








Town Hall, Sunderland, 
28th July, 1920. 





(jreydon Union, 
semdiasecay or ee 
ASSISTANT Eo ER. 
The Guardians REQUIRE a SERVICES of a 
practical man as ASSISTANT ENGINEER at their 
Infirmary. Mayday-road, Thornton who must 
ble o 





Printed forms of Tender, t with cifi 
(which alone will be received), may be obtained at 
this office any day (excert Saturday) between the 
hours of 10 a.m. and 5 p.m., ust be returned 
in a sealed envelope, superscribed ” ‘Tender for. Hot 
Water Services,” addressed to the undersigned, or 
placei im the box p.oyided for the purpose im the 
office of the Clerk to the Guardians, by the tenderers 
cr their representatives, y So desixe, not 
later than first post on Saturday, the 28th instant. 

The Guardians do not pledge themselves to accept, 
the Jowest or any Tender. 

By Order, 
JAMES L. GOLDSPINK, 
Clerk to the Guardians. 
Guardians’ Offices and Board Room, 
Brook-street, Kennington-road, 8.E., 
18th August, 1920. 


fhe South Indian Railway Com- 


PANY, Limited are prepared to receive TENDERS 
for the SUPPLY of FIV Class 4-6-0 Super- 
heated LOCOMOTIVE ENGINES and TENDERS. 
Specifications and forms of Tender may be obtained 
ok company’s Offices, 91, York-street, Westminster, 


addressed to the Chairman and Director. 
of the South Indian Railway Company, Limited, 
market ‘Tenders for Locomotives,” Say be left 
with the undersigned not ister than 2 p on Tues 
day, the 28th September, 

A charge, which will Kot be returned, will be made 
of £2 ior each copy of the specification. Copies of the 
Gras ass may be obtained at the office of Kobert 

hite, 


1081. 





Tenders, 






Fsq.. M. Inst. C.E., Consulting singineer to 
the Company, 3, Vietoria-street, Westminster, 8.W. 
By prders 
Le > Sere, 


ie Managing Director. 
, York- —— Westminster, 8.W. 1, 
18th August, 1920. 1084 





County Asylum, Lancaster. 
FOR SALE, ONE No. 6 Lyon AMMONIA 
REFRIGERATOR, complete with Brine Tanks, Ice 
Tank and Connecting Pipes, suitable for cold chamber 
xbout 1500 cubic feet capacity. This machine has no 
moving parts; has just been replaced by larger plant. 
he above may be seen on application to the. under- 
signed. Tenders, addressed to the Chairman of the 
Visiting Committee, must be delivered at the Asylum 
on or before the 3rd September. 2 he Com- 
mittee does not bind itself to accept the or 


any Tender. 
J, R. WILSON, 
Clerk and Steward, 





Clerk's Office 


12th August, 1920. 1745 








Tynemouth Corporation Elec- 
TRICITY WORKS. 

TRIPLE-EXPANSION STEAM DYNAMO AND 
BOILERS FOR SALE. 

The following PLANT is FOR SALE BY TENDER: 

ONE 2 500 K.W. SHUNT and COMPOUND DYNAMO, 

50 volts, by Siemens, coupled to triple-expan- 

inzine by Belliss and Morcom 

TWO Exhaust Steam OIL SEPARATO ‘ORS. 






ONE SURFACE CONDENSING PLANT, by the 
Wallsend Slipway and Engineering Co., Ltd.. with 
K:dwirds Taree-throw Air. Pumps, direct driven by 
electric motor. 

ONE CENTRIFUGAL SEOUL AT ORG PUMP. for 
Bam>, direct driven by fan hae 

ONE COOLING TOWER 
J ou R LANCASHIRE BOILERS. Soft. by 8ft. 6in., 
15042. w orking pressure, with mechanical stokers, and 
thre tte with super “heaters 

ONE Clhasxx WATER-TOBE BOILER, 
aa 15.00 oat apres 20 w working pressure. aes 

n. STEEL STEA PIPES 4 2on- 

neste | of above. = VALVES, = 
& Weir FEED PUMPS; ie ED ES 3 

connected with the abov re 


CENTRIFU ‘GAL PU MPS, 
bore, electrically driven, 
DUPLEX PUMP, by Lamont 
cyliniers 5im., stroke 6in., suction 


by 





3in. Invincible 
and Co., 3in. 
- VERTICAL 
Paisley, 





and % ,, 
3 a. 
e . AL — = oye pep gn with MOTORS. 
e above are SALE at Tynemouth 
tion -flectricity Works. and may be ween by sore 


ment 
For further patticulars. apply to C; TORNB 
.. Borough Electrical Enginear, Gyatnonte | 


be f performing any ‘of the duties of the 
Engi 


neer. 
It is essential that the person appoin shall have 
—— wing pretee and nl — Works. 
ages 108, per w 
Forms of application, with Th list of duties may be, 
“yoo at my. 2 or will be forwarded on receipt 


velope. 
Apoticntions. candidates’ own handwriting 
accomp: es of recent testimonials, must 
be sent Se. to "ae by or before Saturday, the 28th 
August, 1920 
Selected candidates ye have notice to attend. 





in 


NORMAN P. WALKER, 
Clerk to the Guardians, 
Union Offices, 
Mayday-road, Thornton pa 


17th August, 1920 1059 


Kgyptian Ministry of Public 


REQUIRED, TWO VNGUSEERS for DREDGER 
in the Sudan. The men required should, if possibie, 
have had practical Gperience of ger Work the 
handling of Large Steam Excavators, Salary £E2i 
th plus Sudan allowance plus 
e scaie 
at present in force and payable as long as sanctioned 
by Government 

gee allowance extra according to regulations 


eR equals £1 0s "had sterling. (No income tax is 
charged in‘ the Sudan 
Unmarried men i 
sm furnished ey on dredger. 

ree passage out and home on completion of service. 
te allowed atom Fone to Government regulations. 

for one year, with hesemnes if suitable. 

Strict medical aaaming to m 
fo Sir 


Apres: in be addressed 
A. L. W oman otties Anne’s Chambers, 
te be matked ‘‘ Dredger Engineer.”’ 
1044 





in fe 


Bioadway tt 
Envelopes 





London . County Council. 
ING DEVELOPMENT SCHEMES 
APPOINTMENT OF ASSISTANT TO ADMINIS 


'RATOR. 
Arnone | INVITED ISiaTon of 


ASSISTAN’ the 
Hots DEVELOPMENT SCHEMES. The appoint- 
ment will be a or one. The person selected will 


His Majesty’s Forees. Applicatio mad 
upon a form to be obtained from the Administtator of 
Housing Development Schemes, County Hall, Spring 
Gardens, 8.W. 1. addressed foo en- 
velope will be required 

state on the application form the salary desited: All 
communications must be marked ‘* Assistant to 
Administrator,” -and application forms must be 
received at the. County ee — later than 11 a.m. 


AiAat 





‘on Monday, 30th Anpart, 192 


“ dA ES BERD, 
Clerk of the London County Council, 





1002 
Manchester C Cor poration Water- 
LAYING OF AN TDDEHONAT, PIPE. LINE 
BE i beens THiRLMERE AND MANCHESTER. 
Tae rworks Committee REQUIRE the SER- 
VICES “of SEVERAL ASSISTANT CIVIL ENGI 


NEERS in connection with the Laying of an Addi 
tional Pipe Line between rimere and Manchester. 
Candidates must be good Surveyors, with experience 
ieee oe of at ba aod . Specifications, 
Sett: ut pots aying 
wapel Mg af im B46 Sbtaitied from the 
pelt ey ©) arigh 
Take, Toon D Hall, 


it, 
must be eont ig not Saber than ™ itt 





MLE 
1019 


of "September 1920. 


oot N OF 


ay 
The Corporation vite LICATIONS for the 
a ye of BOROUGH AENGINEER and SUR-| 
Candidates must bare hada sheeeee’ all all 
branches of Engineering and uveving., and "tnd be 
Members of the Institution of Civil 


offered ete 
These VACANCIES MAVEN Now" BEEN FILLED. 


rc 


‘South of England. 





and copies of testimonials as to 
ae qualifiations and experience. all in dupli- 
cate, should be lodged with the SECRETARY, or of 


9 High agen gr for the Union of South Afr! | 


S.W. 1, not later than the 
ye ta  Applicsitons yd 


= form as candidates 
purpose, 


th- Eastern Railway. | == 


salbemahe ss OF ASSISTANT 
APPOINTMENT. are INVITED for the above 


architect conversant with the planning and 
anken of buildings for railway purposes and the 
routine of a large office preferred. Must be expert in 
steel construction, preparation of specifications. esti- 
mae, 98 eatin. valuations, supervision Of accounts, 
©. 
Apelientions, stating age, experience and qualifica- 
tions, together with copies ‘of three recent testi- 
monials, 4 be forwarded to the undersigned, endorsed 
* Assistant Architect ’’ not later than September 13th, 


itabl 





for the 
851 





‘ SECRETARY, 
NORTH-EASTERN RAILWAY COMPANY. 
York, ‘dith August, 1920. 
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SITUATIONS OPEN 





WILLIAM ARROL and CO., Ltd.. THANK all 
NAPPLICANTS ait Pa. POs SITIONS — 
part 4 


981 a 





ANTED for Tea Estate, ASSISTANT, 21 to 25 
years of age; must be qualified Engineer, with 

knowledge of Steam and Oil Engines.—Write, Box 

“A. F. A.” c.o. Davies and Co., an. 2 3. 
4 





ASSISTANT to WORKS MANAGER 
up-to-date Commercial Vehicle Works in the 
an experienced ENGINEER as 

Methods Man. Myst be a first-class rate fixer and will 
be responsible to see that aj! machine Is are 
rer or eq accurately and cheaply. 
Address, giving full particulars as to age, expe- 
rience, and salary required, 1045, The Engineer Office. 


1045 a 
A®S ONS a, phere for the POSITION of 
EL ECTRICAL E* INEER. to Take Complete Charge 
| ad Chief Engineer) of Steel Works Electrical 
ant. ve 


sound 
electrical training. ie steel works experience 
age, salary required, 
and giving full particu 


on, “training 
(practical and technical), and subsequent experience, 
ODINGHAM IRON and =. a 

A 





ue ELECTRICAL ENGINEER.—APPLI- 


to Secre 
itd. Scunthorpe, Lincs. 





SSISTANT QUANTITY SURVEYORS REQUIRED 
for important Argentine Railway; must be 
fully quanified men and have articles duly endorsed ; 
should be unmarried ; 
£375.— Write, trae 
* SURVEY OR,’ 


aze or 23; salary about 
and details of training 

and experience, ¢.0. Street's, 30, 
Cornhill, Hondon. 7 E.c. 972 4 





wos to CHIEF COST ACCOUNTANT RE- 
QUIRED by large Electrical Motor Engineering 
Works oy the North; applicants should give full 
particulars of any exper or qualifications they 
h a position, and at the same time 
state age and salary required.—Address, 1065, The 
Engineer Office. 1065 A 





UYER WANTED to Take ya ba Reston of 
Purchasi nt 


i iti Apply by lett & i aoe Is_of 
onion aan a pply by _ wing is oO 
experience and salary quperted. to AUSTIN MOTOR 
rai Ltd., Northfield, Birmingham. a 





Ctr fe Buars EERING Apalee Ane WANTED 
Engineer’s Office Glasgow 
M.L.C,E. lt with Structural Bridge 
Worit ex ence. Apply, Fon age, si &c.— 
saoky *‘ ENGINEERING,” Wm. Porteous apd sa 
Advett ising Agents, Ghicos. Pi72 





Se: ASSISTANT ENGINEER. with 

technical training and tical ce in the 
Construction and Operation of Alternating-curren 
ae REQUIRED for Sugar Factory in British 


Salary £500 per annum. Profit-sharing arrangement. 
Free unfurnished quarters, and medical attendance. 

Applicants to give full particulars of training and 
experience, stating age and whether. married.—Reply 
to Box Leathwait and Simmons, 5, Birchin-Jane, 
London. E.C. 3. P1740 A 


NGINEER (Liverpool District) to_Take Charge of 
ex xperie nced in Lay-out of new 





7 





dist H 
Bey submitted in 


Engineer Office. 


Riot SUPERINTENDENT WANTED 
ie rers to Develop ED by 


s Dept.; e 
poage Ecith Metkets aeneaties 2 t 


enee of 
Brsteme 3 should te 


practical kno 
vy g Fecomncndaton ledge 
ect su bordinates 
and have hint a progressive post. &t 
salary required, full @*perionce and when at se ate ‘ 
Address, 968, The Engineer Office, 968 4 = 








ROMINENT MOTOR CAR MANUFACTURERS 
REQUIRE wes ENGINEER ious 


"% bese 3 Vegtitation 
n, t 
aes, se soeh mene MA nea able to Bet Veit 
in de salary required, aud 
a tw rv nat 969, The Engineer Office, 





969 4 
ALESMAN.—TOOL STRELS, FILES, MILLING 
CUTTERS, DR. RILLS, &o.--A SALEs. 


TWIST 
by the Indian representatives 


is D of 
old-established Sheffield manufacturers, 


Applicants 
must have ex selling above. The 
position will be a lucrative one for a gentleman with 
the ‘necessary qualifications and sound constitution 
Ap: in h f etatls of experienge— 

nical, if any—age, and remuneration required, app 
to be 2 wi be treated in the 
strictest —_ . 899, The Engingey 
Office. 9A 





—. 
ae! REQD. for East as 


ENG 
Suet tn Balea Y well educated, single 
/26 > comm. sal. abont 4 cid p.a.—Apply, LAURIE 


and CO., Employment, Specialists, 28, Basinvhall 
EC. pi oa 2 Hehe tet fee. “7088 ” 


wen 


“Good JUNIOR DRAUGHTSMAy 
yO in Crane Work preferred ~ 








eee &¢., in confidence, to 1 HOMAs 
5 nan SONS (Rodley), Ltd., Steam and Electric 
Works, Rodley, near Leeds. 100 4 

ANTED, AT ONCE, TWO DRAUGHTSMEN fo, 
Structural Engineering Office, London. Mugg 

be capable ae nang | and detailing and sound theo. 

retical knowledge. Experience in Steel-framed Builg 
ings Roof Work essential. Permanency for rivht men, 
Address, P1747, The Engineer Office. P1747" 





ANTED, DRAUGHTSMAN, Experience: in Raid 
way and Harbour Work, Design. Estimating 

and Surveyins.— Address, stating age, @alary expected 
and when available, also enclosing references. 1078, 
The Maaineet Office. 1078 4 





ANTED, DRAUGHTSMAN, Experienced in the 
of A.C, and D.C. D 


Apply, sta’ age, experi and salary expected, 
to RE WHOM i BROTHERS (Derby), Ltd. Market-plaee, 
91 A 








ANTED, Good SENIOR DRAUGHTSMAN; 

used to Modern Steel Smelting Furnaces and 
Rolling Mills.—Address, 991, The Engineer (Office 

OOl A 

War IMMEDIATELY, CAPABLE CHIEF 

DRAUGHTSMAN accustomed to Refrigeration 

General Brewery. & « remuneration 

}and prospects to suitable man ; . no inexperienced man 
need apply.-—Ad p " Engitieer Office. 


1069 4 





FANTED, SMART JUNIOR DRAUGHTSMAN, for 
Tracing and Details, both Architectural and 
in Engineer's Drawing-oftice of 


large 
manufacturing firm in Coventry.—Address, 1021, The 
1 





A 
and SEVERAL DE’ TAILING 
RAUGHTSMEN REQUIRED for firm of Con- 
Secttobel Engineers in the Manchester district. 
State age, experience and salary required.— Address, 
982, The Engineer Office. O82 4 


F DRAUGHTSMAN WANTED to Take Charge 
of Jig and Tool Drawing-office, Experienced in 
Machine Design.—State ost experience, and 
7 required. to Box 1626, Willing’s, 125, Strand, 


Tendon, 807 A 

19g teow REQUIRED for Designing Press 

those with prev experience need 

40 _., from London .— Address, 
» The Engineer Office. 
10380 A 





wo DESIGNE 








apply; works, 
stating full particulars, 1 





RAUGHTSMAN REQUIRED for iistoner’ s London 
Office, skilled in Preparing Lay-out Drawings of 
Conveying Plants for Coal, Ore, &c.; only experienced 
men need apply.—Address, 1067, The Engine vf One 





UGHTSMAN REQUIRED for Works in S&F. 
— aE with cood Railway Experieme 
ome 1 


and aecust io Calculating Weights for Estimat- 
ing. vibe. pn age, experience and salary 
required, to 1088, The Engineer Office. 1088 4 





RAUGHTSMAN WANTED, Experienced in Design 
D of Electrical Accessories for Car Lighting and 
Starting Equipments.—Apply by letter only, stating 

e, qualifications and salary expected, to Drawing- 
office, BRITISH LIGHTING and IGNITION co., 1t4., 
Cheston-road, Aston, Birmingham. P1778 A 


RAUGHTSMAN WANTED with Experience in 
Light Pipe Work and Light Plate Work. also 4 
knowledge of Brick Construction —White, stating par- 
ticvlars and salary required, to W.H., Westwood 
Works. Peterborough. 1050 A 


AUGHTSMAN WANTED, with Experience of 
D*% T Marine ine, Locomotive and Vertica) Boilers. 
various Government 








to the pr Ae of the f 
Departments, Board of Trade, Lioyd’s, &c.; com- 
petent take out quantities, &c., accurately 
Apply. stating age, experience and salary required, 
to ABBOTT and CO. (Newatk), Ltd., Ne nage! a 
Works, Newark-on-Trent. : 


A 


RAUGHTSMEN.—MECHANICAL MAN WANTED 
D"* for Design of 8 al Machinery.—Write, stating 
qualifications, age, s required, and earliest date 
ean commence, as Works Drawing- ofice, Ps TH. 
co., Ltd., R 2A 











required to act as Fees Assistant to the Works Plant ; 
Administrator in the Control and § of the| work; also Maintenance iti only 
large Contracts for ng ent Sehemes | first-class men need apply.—Write details of age, ex- 
entered into by the Council. Candidates should be} perience. and salary required, to Engineer 
about forty years of age, mush have trained | Office. 983 A 
—. = oe ene oy = — — a iis > Cs 6? EE 6 TL 
considerable experience in e conduct 0 arge atent th 
construction works. Sper iane as a Resident Engi- Cn faeces Polak, Atte ee | ae 
heer or as at oor. experience off 7 ‘must prepared to reside abroad; ex- 
large construction works is required, atid cotninercial | -Gient opportunity fer ambitious man.— Write par- 
knowledge gained on the staff of a large tof | ticulars, qualifications and ex rience. ota, whether 
would be a qualification. Preference will be given to] orried’ and remuneration seatines 484, Sell’s 
candidates — have served or attempted pcm —_— with | ‘advertising Offices, Fleet-street, E.C. 4 997 A 
in e 





| Red ss REPRESENTATIVE REQD., ae ee Exp. 


ggg of — Tools or Motors 
tial ; excellent - Opening.< ng. —ADDiy. 
a 00. FEmplo lis’ 
_ A 


LA 

Basinghall- stzenty E.c. No saltaleene fee. 
7 Birmingham, REQUIRE the A 
K YXocH, id Ltd., ae exverien ‘ POWER. | Pk 
SALESMAN, Orit know up- 

Combination Tool Practice—Apply by letter, fee 
full particulars and experience. 


ARGE FIRM of- ‘acturer: eat | 
fe sia BE U Pile ap tig 











ae TEST DEPAR 


t be first-class e, thoroughly ENT. 
phot must and able to control men.— 


Address in confidence, giving full particulars of pfe- 
vious experience, salary required, &c., 1053, The Engi. 
heer Office, 1053, A 





: ASSISTANT grtaume 
M giving wat snd. s 
vee pi eo. JW... Vickens 


uired, to “‘E ¥.. 
+» 5, Nicholas- lane, E 0. 4. 





UGHTSMEN WANTED.—SECTION LEADER. 
SENIORS and JUNIORS, accustomed to Mecha- 
nicab Movements, experience in Traction Motor 


i d Apparatus an advantage. SENIORS 
Controllers and iso, REQUIRED, with experience in 


Heavy" Traction tors.—Apply, giving age, experi- 
ence and required, to Chief Draughtsman, THE 
ENGLISH iC CO., Ltd., Dick, Kerr vou 





CLASS PLANT DRAUGHTEMEN in Large 
Biron in Midlands, able to un e the various 





in engi Gotiahop fine WANT mi’ 
teal "men with 4 soun eae tra: anne rc Ane ’ 
State age, expe ate, and silary. aE spares. THe, The 
Engineer Office. 24 
a. DRAUGHT REQUIRED, Used to 

Design, of’ uildings. and Preparing |.ay- 
outs, &c.—Write age, Snalifications and s:lary 
required, to 1087, The Engineer Office. 1087 4 





G WANTED by Engi: 
yn rep pays RR TSMEN WAahe Machinery 


Addr ng. age, experience and salary 
preted 1075, The fakiner Office, 1075 A 


“| Atay Sue LAGE | and WAGON DRAUG tT E 





salary offered 
Soplioations will be considered from 
on 6 experience. 
salary eau, 


capable men ; 

those having good structural or 

Dy eH stating age Pl ag came 
1, The Engineer O 


For continuation of Situations 
- Open see page iv 














mating 
pected 
1078, 
7B A 
mn the 
lotors. 
ons — 
ected, 
Place, 


Ll A 


MAN; 
* ad 
“e 
A 
HIEF 
ration 
ration 
1 man 


D4 
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| to be approved of by the Commission (hereinafter 
Murray. River referred to as the “‘ Upper Murray Storage ”’). 


Improvement between Lake Victoria | 
and Blanchetown. | 


Tue locking of the river Murray and the con- | 
struction of storages has been under consideration | 
for many years, but the rights in the water of the | 


(2) A system of storage at Lake Victoria. 

(3) The construction of weirs and locks in the 
course of the river Murray from its mouth to Echuca. 

(4) The construction of weirs and locks in the 
course of the river Murrumbidgee from its junction 
with the river Murray to Hay or alternately at the | 
absolute discretion of the Government of New | 





to enable. the construction of the first of the locks 
from the down-stream end of the river to be begun 
in 1914.’ This work has been proceeding since that 
date under yery adverse conditions, both as to’supply 
of materials, ‘abnormal flood conditions of the river, 
and industrial troubles, but it is hoped that the first 
lock will be completed and in operation by the end 
of the current year. 

The plans of the lock given at the bottom of this 


river of the three States concerned, viz., New South | South Wales, to be signified to the Commission | page are of a typical lock, and give a general idea 
Wales, Victoria, and South Australia, not being within one year from the date on which the agree- | of the design. ‘ 











WORKS UNDER FLOOD CONDITIONS 


determined. by law, and being in conflict, in. seme 
respects, have prevented the adoption and execution of 
a definite. plan of development. by irrigation, and 
the preservation of the existing rights in navigation. 

An Inter-State Conference of Engineers, appointed 
in 1911 to investigate the problem from an engineering 
standpoint, reported very fully on the possibilities 
and estimated cost of regulation by storage, a system 
of lockage, and the volume of water available for 
irrigation. As a result of the conclusions of this 
Conference an agreement was drawn up by the 


ment comes into effect, the construction of weirs and | 


locks in the river Darling extending upstream from 
its Junction with the river Murray and involving an 
equivalent amount of expenditure. 

Of the above works the Lake Victoria Storage 
and the nine weirs and locks between it and Blanche- 
town, controlling about 350 miles of river channel, 
are to be constructed by the South Australian con- 
structing authority. 

During the progress of negotiations between the 
States for a settlement of the question, the Govern- 


——— eat 





———275-0"— 





PLAN OF LOCK 


SCALE OF FEET 2 
os 0 2 p so 


x i 








WILLIAM R. RARDELL LOCK 


The rise of the river during floods is very gradual, 
| seldom being more than 3in. per day in the portion 
|under notice, and ample warning of approaching 
floods makes the operation of movable weirs excep- 
| tionally easy. The surface grade of the water in 
| the lower portion varies from 3in. to 4in. per mile, 
| and the maximum surface flood velocity is less than 
| 4ft. per second. 
| The lifts of the weirs and other details are shown 
| in the table attached. 

The river flows in a valley of varying width, the 


35-0 


24.97 
50-0 F i 
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Line through centers of. 
Hollow Quoins 


Concrete of 
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<— Be) 378-0~ a _ = » 
* a. Va 2 Elev. (122-5) oN ie 
FA .—hi— eo . : 
” 015-5) 
‘> Lock Gates|not shown - x Lock Gates| not shown 
" \ Gora in Etegation o (109-5) 8 in Elevation 
lille ~ --- c--te 
ot a a 
y Wee oe Clee ‘ar ~~ ___-—--+-+--+gyr F-t-- Tha rm 
(08-0) ‘ (98-0) ——— oe eS ee ee ooo pT era | 890 
OST ee 
spear 1 LONGITUDINAL SECTION OF LOCK ON CENTER LINE 31-0"— -12'0% ~ 
t Oy Sane 
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Governments of the three States directly concerned 
and the Federal Government, the latter undertaking 
to contribute £1,000,000 towards the cost of the 
whole of the works, the remainder to be borne equally 
by the three States. 

This agreement, which was ratified in 1915, but 
owing to the intervention of war not proclaimed 
till January, 1917, provided for the construction 
of the following works in the three States. 

(1) A system of storage at Cumberoona or some 
other suitable site or sites on the Upper River Murray 


PLAN AND SECTIONS THROUGH MURRAY RIVER LOCK 


ment of South Australia proceeded with the pre- 
liminary work of having complete surveys and designs 
prepared of the works in this territory, and in order 
to have advantage of the most recent experience in 
the design and construction of movable weirs, 
engaged, by arrangement with the United States 
Government, Captain (now Colonel) E. N. Johnston, 
of the Corps of Engineers; United States Army, who 
had large experience of similar works in America, 
to report on the scheme. His designs were adopted. 





The preliminary work had sufficiently advanced 


| bed of which consists of deposits of alluvium, over- 
lying sand of varying depths. Under the sand in 
many places a soft marine sandstone rock is found 
at about 20ft. below low water, and where possible 
this rock has been taken advantage of for founda- 
tions. In only one case, Lock No. 3, has it been 
found practicable to carry the whole of the founda- 
tions down to the rock, bearing piles being used in 
other situations. In two instances, viz., Nos. 5 and 
7, the foundations are entirely in sand, the borings 
showing depth of over 100ft. without change, but at 
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the other sites as far as No. 9 a bottom of clay or 
sandstone has been obtained, into which the cut 
off piling can be driven. 

The lock chamber as constructed at No. 1 (Blanche- 
town) is 275ft. long by 56ft. in width, designed to 
accommodate a towing vessel and two barges at one 





Elevation of 


Lower | 


pool. poo! 


Elevations of sills. 


the first of which embraced the whole of the lock 
walls and navigation pass, and one bay of the concrete 
| sluices, the balance of the work being enclosed jn 
the second cofferdam. The cofferdam is made with 
two lines of sheeting 16ft. apart with earth filling 
between them, and against each toe. The outer ling 


| sufficient depth of water for navigation of vessels 
drawing 5ft. of water. In the channel itself a depth 
of 6ft. 6in, is contemplated, but the sill of the lock 
chamber has been kept at a level that will allow a 
depth of 7ft. Sin. . 

| The weir within the limits of the navigation pass 


Table of Elements of Lucks and Weirs. 
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time, and although the question is not yet decided 
it is probable that this size will be adopted as far 
as the Darling River junction, a smaller size of 
170ft. by 56ft. having been employed for the locks 
above this point.. The river wall is 18ft. thick at 
the base and 6ft. at the top, and the land wall is 
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| 

consists of Boulé panels supported by steel trestles, | of sheeting consists of 40ft. by 38 Ib. United States 
hinged at the foot, which will lie flat on the concrete | steel sheet piles driven into the bed of the river, anc 
foundations when out of operation. There is usually the inner line of ordinary timber sheeting, the two 
only one high and one low period of the river during | lines being tied together with iron rods. The height 
each year, and it will, therefore, very rarely be neces- | of the cofferdam at Blanchetown was about 20/t. 
sary to operate the movable parts more than once | above the river bed, or 13ft. above low water. During 
| the excavation for foundations of the navigation pass 
| the total head on the dam was 24ft., but a remark- 
|ably small amount of leakage was experienced ; 
12in. and 8in. centrifugal pumps were provided for 

unwatering the dam. 
A large quantity of plant was secured for the 
execution of this work, including:—One radial 
| travelling cableway 1050ft. span, capable of handling 
10 tons; one 14-yard dipper dredge, capable of 
digging to 20ft.; two derrick boats, with boom- 
| swinging gear, for operating clam shell and orange 
| peel buckets ; one steam towing boat, barges, dump- 
seows, derricks, a concrete mixer, air compressors, 
| &c. ; and similar plant is under order for other locks. 
| A machine shop and woodworking shop are fitted with 
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16ft. at base and 5ft. at top. These walls were con- | 
structed in monoliths 40ft. in length. The floor is | 
3ft. in thickness, and reinforced with l}in. twisted | 
rods. <A screen of sheet piling is driven on the 
upstream side of the lock and weir, and cribs of | 
10 by 10 jarrah filled with rip-rap are placed below 
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GENERAL ARRANGEMENT OF LOCK, NAVIGABLE PASS AND WEIR 


the weir to prevent scouring. The filling and empty- | 
ing of the lock chamber is done through sluices in | 
the walls controlled by hand-operated butterfly | 
valves. The capstans for the lock gates are also | 
hand-operated. 

The Act authorising the works provides for ~ | 
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NAVIGABLE PASS 


for raising and once for lowering each season. In 
some years after regulation is complete it will not be 
necessary to remove the weirs at all, as the whole 
flow will be under control by storage regulation. The | 
sluice portion of the weir consists of concrete piers 
with timber stop logs which will be regulated in 











all the necessary machines driven by a 40 horse-power 
steam engine. 

The nearest stone procurable for concrete is 
situated near Mannum, about seventy miles down- 
stream from Blanchetown, where a quarry has been 
opened up in excellent granite. The crushing plant 
has an output of 200 tons in eight hours, and the stone 
is loaded by conveyors direct into bin barges, which 
are towed to the works by a powerful stern wheel 
steamer built for the purpose. The sand required is 
dredged from the bottom of the river near the site 
of the work. 


aS 


LAKE VIcTORIA STORAGE. 


The Lake Victoria Storage, which is one of the two 
| large storage works included in the Murray Waters 
agreement, is now in course of construction. Its 
purpose is to assist in the regulation of the waters of 
the Murray, and thus to supply water for navigation 
and irrigation within the State of South Australia 
when the natural flow in the river is not sufficient. 

The capacity of the storage is 514,000 acre feet, 
or 22,500,000,000 cubic feet, the depth of water at full 
supply level being 24ft. The works will consist of :-- 

(a) The construction of about 254 miles of em- 
bankment. 

(6) The enlargement where necessary of French- 


Low Water-E/. 106.8 
Swain Sc. 
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|\/ 


accordance with the volume of water passing down 
the river. When the flow reaches about 6000 cusecs 
there is sufficient water to provide ordinary open 
river navigation, and the navigation pass will then | 
be opened. 

The work is being construeted within cofferdams, | 
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man’s Creek and the cutting of two inlet channels 
to provide an efficient inlet for the water.. A con- 
trolling regulator will be placed at the inlet end of 
this channel, and a safety regulator near the lake 
to be used in case of a break in the line of embank- 
ment above it. 

(c) An outlet regulator in the embankment facing 
the main storage to control the discharge from the 
storage. This regulator is situated where the embank- 
ment line crosses the Rufus River, which will act as 
an outlet channel and will be improved and enlarged 
to give @ maximum discharge of 2300 cusecs. 

(d) The necessary road diversions and_ bridges 
required in this connection. 

The weir at No. 9 lock will serve to divert water 
into the storage. The cost of this work will be 
increased by the absence of suitable stone near the 
site, necessitating long transport by river. 

A temporary regulator was erected in the Rufus 
River in 1915-16, giving a storage in Lake Victoria of 
about 140,000 acre feet for the purpose of ensuring 
as far as possible a supply for irrigation requirements 
in South Australia in the event of a repetition of the 
experience of 1914, when, owing to diversions by 
the up-stream States, the river ceased to flow. 

We are indebted to Mr. John Gore Stewart, 
M. Inst. C.E., for the particulars given above, 








Steam and Friction Stamps for 
Hot Stamping. 
AMERICAN versus BRITISH PRACTICE. 
By W. H. SNOW, Wh.Ex. 


CONSIDERABLE attention is being given just now in 
some quarters to a review of methods of production 
of stampings consequent upon the present demands 
of the motor car industry ia thiscountry. A study of 
United States methods discloses figures of output and 
labour cost a Jong way ahead of what we are accus- 
tomed to here. That this should be so is not surprising, 
considering that the American stamper has had the 
advantage of a demand for quantities altogether 
beyond the orders usually met with in this country, 
and hence has been able to specialise to a high degree. 
But when all allowance is made for this factor a good 
deal remains to be explained, and it is the writer’s 
intention to discuss in their essential details the 
stamps and stamping processes current in the two 
countries, as there is considerable diversity, which, 
in his opinion, has led to rather confused ideas as to 
the actual reasons for the success of American methods. 


Types of Stamwvs and Methods of Driving.—Broadly 
speaking, there is only one kind of stamp in general 
use in this country, viz., the gravity “‘ drop ”’ type, 
in which the tup is lifted by some means. generally 
through a flexible connection, and allowed to fall 
unaided. The lifting mechanisms employed are of 
various kinds, and in order of development there are : 
—(a) The “ kick ” stamp with a simple belt taken over 
a revolving friction pulley ; (b) the steam “lifter” 
with rotary piston; (c) the friction “ lifter” with 
power clutch. 

The kick stamp requiring heavy manual effort for 
its operation, is now being largely superseded by either 
(6) or (c) in all but the smallest sizes. The choice 
between (b) and (c) is in the main controlled by con- 
venience and cost of driving though the best designs 
of friction lifter have advantages in ease of working 
and control, and free fall, both features leading to 
an increase in output. 

In the United States there are two types in general 
use—the board drop, a friction stamp failing into the 
same class as those enumerated above, and a specially 
designed steam hammer. Both have reached their 
highest development in America. They are both 
arranged so that they can be worked by the stamper 
himself, unlike the British drop stamps, which requires 
a driver or puller to operate them. This is one of the 
points that may obviously effect cost of production. 
Tt is only on certain jobs that the stamper can work 
unaided, though American practice has evolved 
methods whereby single-handed production is carried 
well beyond what might be thought practicable over 
here; and even when assistants are necessary to 
handle the job, the control, generally by foot lever, 
is under the stamper. This is always an advantage 
in itself, but not an essential one from the point of 
view of cost, as when a driver is employed he generaily 
assists in other ways. 

The board drop is not often found in sizes above 
3000 Ib. falling weight. Thus in America there is not 
much choice in the matter of power medium for driv- 
ing. Small stamps can be driven by belt power and 
electric motors. For medium and large stamps steam 
must be employed. Compressed air can, of course, 
be substituted for steam, and where electric power or 
gas is cheap the elimination of boilers without exces- 
sive loss of economy in driving costs is possible. 

Action and General Construction.—It is important 
to notice the difference in the action between the two 
types—the board drop and other gravity stamps and 
the stearn stamp. The velocity of striking in the former 
depends solely on the height of drop, which is generally 
in the board drop 5ft. to 6ft. In the latter the steam 
is used, not only to raise the tup, but to force it down. 
Hence for a given striking velocity a shorter stroke 


can be used and hence, also, the time for both up and 
down strokes is reduced. Blows can therefore be 
obtained more rapidly from the steam stamp, and on 
the face of it this fact should give the steam stamp 
an advantage as regards output. 

In this country it is usual to have a drop of 7ft.— 
in France 10ft. used to be met with. The rate at 
which blows can be obtained varies inversely with the 
height of drop, and hence the board drop has the 
quicker action—accompanied by a somewhat lighter 
blow. Several factors come in to account for the 
divergence in practice. There is first a limit to the 
striking velocity, which, if exceeded, will so increase 
the shock stresses in the parts of the stamp as to 
shorten their life unduly. This limit in the writer’s 
experience is that accompanying a free drop of not 
more than 8ft., and 7ft., is a figure generally agreed 
upon. On certain shapes of stamping, particularly 
thin and flat objects with no “body” to absorb 
the impact, even this drop is excessive, leading to 
breakage of dies, tup, and anvil blocks. If the 
materia is hard the risks are increased. When long 
drops are used it is not uncommon to find consider- 
able “drag” in the lifting belt and mechanism, 
retarding the fall and preventing the velocity from 
increasing much above that given by a shorter stroke 
and free fall. In board drop stamps various con- 
siderations arise. These stamps are invariably of 
the self-contained type with the standards—slides 
or legs—fastened to the anvil block and carrying 
the lifting mechanism above. A short stroke is 
expedient for constructional reasons. A moderate 
striking velocity is desirable to reduce the shock on 
the tripping mechanism, which is struck by the tup 
just before the blow is given, and. to prevent the 
board from suffering excessively under the grinding 
action that takes place in the last fraction of the 
fall, as the rollers begin to grip for the succeeding 
rise. A further consideration is, that the stroke being 
constant, and there being no means of checking the 
fall of the tup, the striking velocity is always the same 
whether the job demands the full blow or not, so that 
the dies often strike together, and the shock would 
be severe on the stamp if long strokes were used. 


Construction Considered in Detail. — American 
stamps, both board drop and steam, are self-con- 
tained, 7.e., are built entirely on their anvil blocks. 
The British drop stamp follows ordinary steam 
hammer construction in having the anvil block and 
the supports carrying the lifting gear independent 
of one another. The requisite alignment of the 
anvil block and tup is secured by resting guides in 
the block, the upper encs of the guides being sup- 
ported laterally by the framework carrying the 
lifting gear, and being free to move vertically. In 
this way fewer parts of the stamp are affected by the 
shock of the blow, and a rigid foundation can be used, 
making for greater efficiency of blow. It is common 
to place the block directly on the concrete bed, 
though it is better to interpose a layer of timber of 
moderate thickness. 

American stamps are generally bedded on timber 

to a depth of several feet—a rather costly arrange- 
ment—an elastic foundation being necessary to soften 
the shock of the blows on the stamp framework, &c., 
which carried on and bolted direct to the block would 
otherwise suffer unduly. In the case of steam stamps, 
the piston-rod is a vulnerable part, and excessive 
rigidity in the foundation would result in a very 
short life. Experience has shown that nothing but 
the best materials are admissible in this type of 
stamp, if frequent and costly stoppages are to be 
avoided. In the best American practice, nickel 
chrome steel, specially treated, is used for piston- 
rods and heavy bolts, the tup is of specially selected 
steel, and the frames steel castings. 
In British stamps, the guides for the tup are gener- 
ally straight bars of steel, or iron or steel castings of 
simple form carrying single or multiple ‘ vees” 
engaging with the tup» The bars rest in holes in 
the anvil block, and are suitably held in the upper 
framework, as already mentioned. The lower ends 
of the bars are generally wedge-shaped, the holes 
in the block being formed to correspond so that the 
bars can accommodate themselves to some extent 
in the event of the block settling unequally and 
getting tilted. This is a bad arrangement, because 
the bars jump under the blows and then getting 
loose momentarily can twist, with the result that the 
tup is thrown out of alignment with the block. 

In American stamps, the standards, fitted with 
adjustable slides for guiding the tup, are made as 
supports of ample proportions for carrying the 
cylinder or the headgear, and are spread out at the 
base and accurately fitted to the block, whic’ is a 
much better arrangement. 

Methods of Holding the Dies.—The universal prac- 
tice as regards the upper die is to dovetail and key 
it into the tup. In American stamps the same plan 
is adopted for the lower die. A strong ste' die 
holder of ample area is dovetailed into the block, 
and the die is held by dovetailing in the holder. 
There are no ready means of altering the position of 
the dies in relation to one another, and reliance is 
placed on accurate sinking of the impressions to 
secure the correct registering. 

The general practice among British stampers is 
to have poppets fitted to the anvil block and to 
hold the die between screws—usually four in number 
—working in the poppets and pointing radially. 





(In France and Belgium six poppets with screws on 
rectangular axes are favoured.) 

ft can be said for the poppet arrangement, first, 
that it provides means for readily adjusting the 
position of the bottom die; secondly, that any size 
and shape of die within the embrace of the poppets 
can be gripped, and that the cost of forming a dove- 
tail on every die is saved ; and, finally, that impres- 
sions can be cut on more than one face, so economising 
expensive die steel. These advantages, however, 
are not secured without very considerable drawbacks. 
A small die requires packing to make up the space 
between it and the screws, and the packings get loose 
under the blows, and require frequent attention ; the 
grip of the screws is not very secure, and accuracy 
of setting is difficult to maintain. One of the worst 
defects is that the die surface of the block becomes 
irregular through dies of different size and shape 
beating into the block and embedding themselves, 
and it is common experience to have trouble in 
securing accurate stampings after changing dies, 
until the new die has found its seating. 

The rocking action arising from irregularities of 
the surface is productive of rapid wear, and surprising 
effects are sometimes met with. The poppets and 
screws themselves are a source of trouble through 
bending and breaking. The worst evils of the system 
can be avoided by using a die holder, with the dies 
dovetailed in on the American plan, the holder 
being as large as can be got in between the poppets, 
with some allowance for adjustment. When all is 
said and done, however, the method is unsound from 
an engineering poirt of view, and cannot be regarded 
as any better than a survival from times when facilities 
for accurate and cheap machining of blocks and dies 
were of an inferior order, and it was easier all round 
to employ an adaptable arrangement of a somewhat 
rough-and-ready character. 

Stamping Processes.—The outstanding feature of 
American practice is the “‘ preparing,” or preliminary 
forming, as well as the stamping, of the article, as 
far as possible under the same stamp. The dies are 
arranged with a central impression for the finished 
stamping—sometimes with two sets of similar im- 
pressions side by side in a central position, one for 
rough staraping, the other for final finishing—and 
simple moulds at each side of the dies, one giving 
the rough form of the article in one of its principal 
planes, and the other in the plane at right angles. 
The heated bar is introduced between the dies at 
one side, two or three blows are given, and it is then 
passed to the other side for a few blows, being turned 
through 90 ceg. in changing. If necessury, it is 
passed repeatedly from side to side, so that blows are 
given alternately on tho face ard side of the article, 
until it is sufficiently shaped for inserticn in the 
stamping impressions. 

The original British method is to employ a 
‘** dummying ” or preparing stamp alongside the main 
stamp, and to rough out the article under it between 
suitable tools arranged with narrow and wide faces, 
by an ordinary forging process. Sometimes moulding 
tools are used, and if the article is of a complicated 
shape, it will be rough formed under a second pre- 
paring stamp. In many cases there is sufficient heat 
in the piece, after preparing, to allow it to be passed 
on for stamping. Often it requires re-heating, as 
the preparing stamps used are generally light and 
need the full drop to give a good blow, thereby taking 
up time. 

A variant on this plan is to use fast-running steam 
or power hammers for preparing, quite independently 
of the stamp, the pieces being forged in numbers and 
then taken away to be re-heated for stamping. This 
is a considerable improvement on the older methoa, 
as the saving in time by using quick-running hammers 
more than compensates for the cost of re-heating, 
and a much bigger output per stamp is obtained. 

The American single-machine method cannot, of 
course. be followed in all cases. There are obvious 
exceptions, such as large discs and bulky articles, 
which occupy most of the die space, and which must 
be separately prepared, and what has been said above 
applies mostly to stamps of moderate capacity. 

A further feature of American practice is the use 
of forging machines for “ upsetting” or heading a 
bar to obviate the need for a large amount of preparing 
under the stamp in articles having parts differing 
much in size. Many shapes, in fact, can be produced 
entirely in the forging machine, usually with a marked 
saving in cost over stamping and at very high rates 
of production. More attention could profitably be 
given over here to a consideration of these machines 
as complements to stamps, but so far little interest 
has been shown in this country in their manufacture. 

Leaving aside, however, processes of a special 
character, the proper use of which may be open to 
debate, depending on the quantities of similar articles 
in demand, and comparing stamping methods simply, 
there seem to be good grounds*for approving the 
American method, and it is important to investigate 
the true position respecting‘ British practice in view 
of the criticism heard from time to time. 

General Considerations.—Whilst there are certain 
advantages in the action of the double-acting steam 
stamp used for medium and heavy work, the fact 
remains that the gravity drop stamp is in extensive 
use in the United States, and being also the type in 
general use over here, it. is clearly not necessarily the 
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comparison. The board drop has a very free fall, 
and has a slight advantage in this respect over other 
friction stamps and considerably more over the steam 
lifter. The rate at which blows can be given in the 
latter stamps can be increased by reducing the drop 
to that usual in the board drop; the lifting speed 
being also increased as much as desired, this being 
only a question of power. 

The secret of the board drop stamp is that its 
automatic action compels the very closest attention 
to the design and lay-out of the dies in order that the 
successive blows shall all take effect and the stamper 
be able to keep pace with the machine. The correct 
preparation in stages ensures against sticking in the 
die and reduces interruptions. This, in the writer’s 
opinion, is the starting point of the case for American 
methods. The next thing we come to is the method 
of holding the bottom die and of guiding the tup. It 
has been shown that in these respects the British 
stamp is at fault. Without rigid holding and guiding, 
the rapid American stamping processes cannot be 
adopted, and in these points a reform in British con- 
struction is long overdue. It may be stated that they 
have been recognised over here in connection with 
the smallarms industry, both steam stamps—direct- 
acting—and friction stamps having been built to 
embody the best constructional features for the pur- 


pose in question, though the fact may not be widely | 


known. The practice of a well-known Belgian firm, 
pioneers in the motor car stamping industry, may also 
be referred to. 


framework carrying the lifting mechanism. 
lines the essential features of American construction 
can be secured, and the way prepared for the adoption 
of dies with a “‘ gang” of impressions for single 
machine production, leaving the question of lifting 
mechanism to be settled on its merits. 

The advantages of getting rid of steam are such 
that a system of mechanical lifting by friction gear, 
such as has been developed over here and which is 
not restricted to small stamps, is bound to be popular. 
It does not seem practicable to build board drop 
stamps larger than 3000l]b. falling weight, and 
troubles with the boards are sufficiently serious in 
small sizes. Friction lifters are made in this country 
and are in regular use up to 9000 Ib., and larger sizes 
are also used. On the power engineering side, we 
are in advance of America. 

The ability of the double-acting steam stamp to 
strike rapidly gives it an important advantage on 
many jobs, as not only are the blows given in less 
time, but fewer are needed, owing to their being 
delivered before the job has begun to cool to any 
serious extent. In stamping cranks, for instance, 
it is possible to do the bending and stamping in pro- 
perly arranged dies in one heat under the same stamp. 
Unfortunately, the blows being struck at the sides 
of the dies, breakage of piston-rods are frequent, 
and opinion is divided as to the gain in the Jong run. 
Frequently, blows cannot be given in continuous 
succession, and then the potential advantage of the 
double-acting stamp over the simple drop is not 
realised. Pauses are necessary to clear the dies of 
seale, and to oil them, and if the job has a tendency 
to stick, it may have to be lifted slightly from the 
die between the blows. On the other hand, it may 


jump out of the impression, and then time must be ! 


That firm adopts a short stroke, the | 
guide bars being fixed rigidly in the block and tied | 
together at the tops independently of the overhead | 
On these | 


| allowed for replacing it. This trouble does not occur 


| 80 much in heavy stamping, and considerable speed- | 


| ing up of output is possible then. It is necessary in 
attempting high output to be cautious in using the 
| full velocity that these stamps are capable of, espe- 
| cially with high steam pressure, otherwise trouble is 
likely to be frequent and the value of the increased 
| output discounted by the cost of repairs. 
Conclusions.—The writer has tried to show where, 
in his view, British practice needs overhauling, and 
_ has endeavoured to point out where improvements, 
; which should increase outputs and lower costs, can 
| be effected in methods and in the machine. There 
are two distinct, though connected, points involved - 
| —(a) The working out of processes in sequence in 
| one set of dies for single-machine production, and 
| (6) the improvement of details of the machine enabling 
| the former to be carried out in practice, 
| American stamps can be installed, but if no change 
| in methods of working be adopted the full advantage 
| of their stiff construction goes unrealised. On the 
| other hand, if an attempt be made to work on Ameri- 
ean lines under the British stamp as usually designed, 
| the machine is found wanting. It is fundamentally 
| weak as regards the fixing of the guide bars and the 
| guiding of the tup. The method of holding the 
| bottom die is a matter for the stamper to dictate. 


| stamps, however worked, is what is called for. 








New Cross-Channel Steamer. 


THE resumption of the Royal Dutch Mail Service of the 
Zeeland Steamship Cormpany has been marked by the 
addition to the fleet of the Prinses Juliana, which is the 
first of three twin-screw steamers ordered from the Schelde 

| Shipbuilding and Engineering Company, of Flushing. The 





new passenger steamer has a length overall of 364ft., a | 
| immediately fill in the voids caused by withdrawal of the 


| width of 45.4ft., a depth of 25ft., and has a gross tonnage 
of 3000 tons. The propelling machinery consists of two 
sets of triple-expansion engines driving twin screws which 
| develop 10,000 horse-power and give the ship a speed of 
224 knots. The bulkhead arrangements are contrived to 


make the vessel a two-compartment ship, and the arrange- | 
| members and the pile, the corners being chamfered to 


| accommodate 2in. pipes. 


ments for the safety of passengers are on an elaborate scale. 
Both the wireless telegraphic plant and the lighting are 
| not only supplied with current from the main source of 


Submarine signalling plant has been 


| put out of action. 
installed. 
In the arrangement of the passenger accommodation— 


| ahead of the vessels which ran on this service during the 
| pre-war period. There are five decks, giving ample covered 
| promenade space both above and below. Chief attention 


| has, however, been given to the sleeping accommodation, | 


| as the new vessel is now running on the night service 


A recognition of points of principle common to all | } I , ) 
| was discontinued the pile was moving at a rate of 565 blows 


DRIVING CONCRETE PILES THROUGH HARD 
SOIL. 


A NOVEL system of driving reinforced concrete piles, 
which permits their being forced through quite hard 
ground without being damaged by the impact of the 
monkey, is described in a recent issue of Concrete. The 
essential feature of the scheme is the provision of a*heavy 
cast iron point for the pile and the use of temporary steel 
channels to embrace the whole length of the pile and 
transmit the driving blows direct to the point. In the 
case mentioned the piles were l6in. square and 44ft. long, 
the corners each being’chamfered 4in. The cast iron 
points weighed 4001b. each. The reinforcing{bars were 
gin. square, twisted cold. 

Borings made upon the site of the demonstration indicated 
the following conditions :—Made ground, 13}ft.; stiff blue 


| clay, 10ft.; silt, 3ft.; compact fine blue sand, 8ft.; hard clay, 


6ft.; sand and clay, lft. rock. The intention was to drive 
the piles, if possible, through the stratum of hard sands 
with, if necessary, the simultaneous application of the 
hammer and a water jet. The performance of each of 
the three piles driven was approximately the same. Upon 
reaching the 8ft. sand stratum refusal was indicated, but 
the hammer blows were continued thereafter for a period 


| of nearly thirty minutes. During this later period pene- 


tration into the sand stratum was made to a depth of 
6}ft., making the total penetration of the pile 33ft. The 
penetration of the first 26}ft. was made with very few 
hammer blows in a total time of four minutes. Penetra- 
tion into the sand proceeded slowly, and when driving 


to lin. The hammer employed was a double-acting steam 
ram, giving a striking force, when working at 110 strokes 
per minute, of approximately 1,660,000 foot-pounds. 
The blows of the hammer were taken by a cast steel cap 
attached to the heavy channel-shaped steel driving mem- 


| bers, which enclosed the pile upon opposite sides and 


reached down to the cast iron point which projected upon 
all four sides of the pile approximately 24in. from the 
concrete surface, without touching the concrete. After 
refusal is reached by piles driven in this manner the driving 
members are either separately or collectively withdrawn. 
In some soils it has been found that the earth does not 


driving members, in which case, sand is injected from 
the surface with hydrant water. In most cases, however, 


| the earth returns against the sides of the piles. 


The piles driven in this demonstration were made 
so that four jet pipes could be placed between the driving 


The point was made with four 


| jet outlets cast in the iron and opening near the bottom 


| supply, but emergency battery sets have been installed | 
| to meet conditions under which the ship’s dynamoswould be | 


800 are carried—the Prinses Juliana is in some respects | 


| the locality of the Rosses, County Donegal. 


| between Folkestone and Flushing. On the upper deck are | 


| three large deck houses, which, in addition to a com- | 
'lewy and Upper and Lower Nacung could be similarly 


| reservoired and brought to Dowros by a cut, the fall 


modious smoking room, contain the Imperial suite, con- 
sisting of drawing-room, bedroom, and bath-room, two 
| Royal suites with drawing-room and bedrooms, and 
| twenty-seven two-berth cabins. A fine dining saloon is 


provided on the main; deck as well as a large number of | 

| nearly 5000. 
| swift-running rivers, 
| would not be far short of 12,000 horse-power. 


| cabin berths. There is a second-class dining saloon. in the 
| deck house aft, a ladies’ saloon and good accommodation for 
110 second-class passengers, 

An opportunity was given to a number of guests to 
inspect the vessel on her arrival from Flushing on her 
maiden voyage on Monday morning last. 


of the point. 








One of the several projected schomes for the utilisation 
of water power in Ireland is the one which has its base in 
The proposal, 
according to the Electrical Review, is that Lough Anure 
should be barraged, so that it could be enlarged beyond 
its present size of three miles in length by three-quarters 
of a mile in breadth, taking several other streams and lakes 
into the catchment area. The power of the Loughs Dun- 


being about 200ft. Lough Owencarrow, which is part of 
the Rosses lakes system, could also be utilised, the esti- 
mated horse-power of the lakes mentioned above being 
The County of Donegal is rich in short, 
and their amalgamated energy 
The swift 
rivers which empty into Gweedore Bay could be used for 
industrial purposes, and the co-operative system which 
has such a hold in the Rosses could be more fully expanded 
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A Seven-Day Journal. 


Glass Congress at Pittsburg — Funds for Science Teaching at Oxford — Irish Cross-channel Steamer — Submarine Torpedo-boat — Supplies of Ferro- 

manganese —- New Swedish Iron Ore Deposits — Fate of Hog Island — Alloa Bridge Damaged — Concrete Shipbuilding Finance — No Ministry of Mines 

— New Canadian Pacific Liner — Harland and Wolff and Port of London — Guest Keen Developments — Raising of the Vindictive — Tom Mann on 

Engineers’ Wages — Engineering Labour Questions — Radio-Research Board — Standardising Machine Tools — South African-Government and Iron Industry 
— Motor Trade Outlook — Standard Oil Prosperity — Retirement of Mr. Mannaberg — Franco-Belgian Mining Enterprise. 


On Saturday last a delegation of thirty-two mem- 
bers of the Society of Glass Technology left England 
for the United States. The visit is the outcome of an 
invitation from the Glass Division of the Ceramic 
Society of America for English glass technologists 
to participate in an international Conference to be 
held at Pittsburg on August 28th and following days. 
Both the commercial and technical sides of the 
British glass industry are represented in the delega- 
tion, the former interests being predominant. Ameri- 
can manufacturers are opening their works to the 
inspection of the visitors. 
Pittsburg Conference may be the first of an inter- 
national series, and the English party is carrying an 
invitation to the glass industry of the United States 
to take part in a joint Conference to be held in 
England in 1922, 

* * * 

OxrorD is much perturbed about its inadequate 
provision for teaching science, and its three professors 
of chemistry, W. H. Perkin, Frederick Soddy and 
Benjamin Moore, are appealing for funds for the 
construction of a new building for the department 
of physical and inorganic chemistry and _ radio- 
activity. It appears from figures given in a letter 
addressed by the three professors to the Times of 
the 18th inst. that about five hundred students in all 
desire laboratory instruction in chemistry, and there 
are no more than fifty-four benches. Furthermore, 
the lecture room is far too small. <A large extension 
of the new organic chemistry laboratory is now under 
construction. It will cost £40,000, but the funds to 
meet the expenditure are not available, and there is 
no permanent home for the Whitley Chair of Bio- 
chemistry. A capital sum of half a million is now 
sought to permit building and equipment to be carried 
on, and an appeal is made to private generosity to 
provide it. 

* cad * 

THe Ardmore, which was launched from the yard 
of the Ardrossan Dry Docks and Shipbuilding Com- 
pany a few days ago by Lady Pirrie, has been built 
for the City of Cork Steam Packet Company. She 
will be the first Trish cross-channel steamer fitted for 
the use of oil fuel. 

* * '* 

A New type of submarine torpedo-boat is being 
prepared for trial by the American Navy Department. 
She is said to be capable of surmounting a boom 
and of -crossing minefields and entering harbours 
without being detected. The length of the boat is 
said to be 58ft., with a beam of 9}ft., and the surface 
speed 30 miles and submerged speed 20 miles. 


* * * 


THERE is a crisis in connection: with the supplies 
of ferro-manganese ore, and the President of the 
Board of Trade has been interrogated on the subject. 
It is asserted that while British manufacturers are 
very short of~ supplies considerable quantities of 
manganese ore from India have been imported into 
Antwerp, of which 12,000 tons were sold to Germany. 
The President of the Board of Trade stated that the 
subject was receiving close attention with the object 
of improving transport facilities, so that larger sup- 
plies of ore could be imported into Great Britain. The 
question of shipments to Antwerp was dismissed as 
being a difficult subject, involving matters of general 
policy, in which the India Office and the Government 
of India were concerned. 

x * * 


Ir is reported from Helsingfors that large iron ore 
deposits have been located at Kolari, near the 
Swedish frontier. No use can be made of these 
resources at the present time owing to the absence 
of railway transport. 

* * 

THE Hog Island establishment, for which the 
claim is made by American interests that it is the 
world’s largest shipbuilding plant, will, it is said, 
be closed down as soon as the ships now in the 
basin have been fitted out. At the height of its 
activity no fewer than fifty building slips were being 
operated simultaneously at this yard. : 


x» * * 


A SURRENDERED German destroyer broke away 
from its moorings at South Alloa on™ Sunday and 
seriously damaged the bridge across the Forth at 
Alloa, which carries the Caledonian Railway. The 
bridge, which is a wrought iron structure 1615ft. long, 
was built in the year 1885. It is constructed in twenty- 
one spans. Two of the stone piers have been damaged, 
and a considerable length of girders destroyed. The 
destroyer was found to be wedged between two of the 
piers on the west side. It is estimated that the bridge 
will have to be closed to traffic for at least six*months. 





It is hoped that the 





Tr was stated by the Parliamentary Secretary to 
the Ministry of Shipping in the House of Commons on 
Tuesday last that it would have cost at least £8,000,000 
to complete the contracts placed under the original 
programme of concrete shipbuilding. Out of 209 
contracts 143 have been cancelled. The total expen- 
diture to date, including outstanding liabilities, is about 
£3,850,000, and the net loss is likely to be between 
£2,500,000 and £3,000,000, as against a net loss of at 
least £5,000,000 if all the contracts were completed. 

Ps aes 

THERE is to be no Ministry of Mines. The Govern- 
ment has accepted the amendments to the Bill 
moved in the House of Lords on Monday, which have 
the effect of substituting for the proposed Ministry a 
Department under the Board of Trade, which will 
have at its head a Seeretary of Mines. Sir Robert 
Horne, who moved the adoption of the Lords’ amend- 
ment in the House. of Commons, stated that the 
course taken would: be widely approved. 

"a 

By the launch of the Empress of Canada at the 
Fairfield- yard on Tuesday -last a notable addition is 
being made to the Canadian Pacific liners on the 
trans-Pacific route. The ship, which-has a gross ton- 
nage of 22,000, has been equipped with two sets of 
Brown-Curtis turbines, driving twin screws through 
double-reduction gearing, and is claimed to be the 
largest installation of the kind which has yet been 
made for marine purposes. The vessel has been fitted 
for the use of oil fuel, and the designed sea speed is 
eighteen knots. 
at a reception which followed the launch that the 
cost of construction was estimated at £1,700,000, 
which compares with a pre-war cost of £550,000. 
A further tax on the shipping industry, added Sir 
Thomas, was the very high cost of operating a vessel 
of this liner type, which had increased by £20,000 
for one round voyage. : 

* * * 

NEGOTIATIONS between Harland and Wolff, 
Limited, and the Port of London Authority have now, 
it is understood, been concluded, and the Belfast 
company will lease the workshops and ship repair 
establishments which belong to -the Authority. A 
floating dock at Canvey Island for ship repair work 
is included in the scheme which-has been prepared. 

ae om es ars le 

Wirs the. intention of: making important future 
extensions, Guest, Keen: ent Nettlefolds, Limited, 
have, it has just been announced, bought the freehold 
of their existing works at’ Regerstone, with an. addi- 
tional area of 100 acres. adjoining. 

He 4 


Tre Vindictive,; which has since the Armistice 
remained sunk at the entrance of Ostend Harbour, 
was refloated on August 16th and towed to her berth. 
The feat of raising this famous war vessel was carried 
out: under the. direction of Commodore F. Young, 
the head of the British Admiralty Salvage Depart- 
ment, who has been responsible for the removal of 
the sunken ships which impeded navigation at both 
Ostend and Zeebrugge. The method adopted for 
raising the Vindictive was the now common one of 
giving the vessel the necessary amount of buoyancy 
by compressed air and using lifting cables so that 
when these were in position the salvage ships could 
earry the hull. This method has been successfully 
employed in many ship salvage operations both 
during the war period and since the close of hostilities. 

* ok * 


In some notes addressed to the members of the 
Amalgamated Engineering Unions, Mr. Tom Mann 
states that never in.the industrial history of Great 
Britain did the wages of engineers compare so un- 
favourably with the wages of mechanics in other 
industries or with those of unskilled workers. It is 
added that at no previous period in the engineering 
industry has the productive capacity of the workers 
been so high, and never have profits been so great. 
We print these statements here without comment. 

ee. 


THE negotiations which shave been in -progress 


between the Tyne Shipbuilders’ Association and the: 


representatives of the engineering and allied trade 
unions on the. question of overtime, night shifts and 
holidays for time workers ‘in. the shipyards have 
resulted in agreement being secured on these difficult 
questions. The terms.suggested are not revealed, but 
it is known that they are recommended for acceptance, 
and that they are an improvement on existing con- 
ditions. The claim by the North-east Coast Ship 
Repairers’ Association for a £5 minimum base rate 
for its members have been referred to a committee of 
employers and employed. 


It was stated by Sir Thomas Fisher. 





THE appointment of a Radio Research Board, 
which was announced on Tuesday last, has been 
made with the object of co-ordinating the work of 
various Government Departments. It is recognised 
that the Admiralty, the Post Office, the War Office 
and the Air Ministry are all interested from various 
standpoints in research work into wireless telegraphic 
problems, and that it is desirable to avoid the waste 
of effort which would be associated with independent 
investigation being conducted by these publie depart- 
ments. For this reason the new Radio Research 
Board has been constituted with four sub-committees, 
whose business it will be to see that the necessary 
degree of co-ordination is obtained. All the depart- 
ments concerned are represented on the Board and 
its committees, and the services of independent 
scientists of high standing have been secured. A 
programme of work has already been arranged by 
some of the committees. 


* * * 


Tue British Engineering Standards Association 
has issued during the past week a report dealing with 
British. standards for milling “cutters and reamers. 
The report has been prepared in response to a direct 
request from British manufacturers of small and 
machine tools, and the inquiry which preceded the 
drawing up of the report has been of a detailed and 
exhaustive character in which the experience not 
only of tool makers but of users was drawn upon to 
a considerable extent. 

* * * 


By a large majority the Union House of Assembly 
confirmed, on Friday last, the agreement between the 
Pretoria Ironworks and the Government of the Union 
of South Africa. The agreement provides that for a 
period of seventeen years the Government will pur- 
chase from the Pretoria Ironworks, at imported 
prices, 50 per cent. of its requirements in steel rails 
and certain other materials. The action of the 
Government was criticised by labour interests as 
tending to create a monopoly, but it was pointed 
out by Sir Thomas Watt, the Minister of Railways, 
that no great steel industry could be established in 
South Africa without the assistance of the Govern- 
ment. 

“aay aig 

Tue opinion has: been expressed by the American 
Chamber of-Commerce in London that when the new 
motor taxation comes. into force it will be more 
severely felt.by the American than the British trade. 
‘The cut in the prices of American cars which has just 
been made is designed to meet this. disadvantage. 
United States manufacturers have laid down an export 
programme of one million cars for the present year. 


* * * 


THE situation in the oil industry ‘is..reflected by 
the calling of a shareholders’. meeting-of the Standard 
Oil Company of New York on September Ist, to 
authorise a 200 per cent. stock dividend. 

* * * 


By the retirement of Mr. Masmillian Mannaberg 
from his position as managing director of the Froding- 
ham Iron and Steel Company a notable figure is 
removed from active participation in the British 
industry. Mr. Mannaberg is a native of that part of 
the old Austrian Empire which is now the Czecho- 
Slovak Republic, but has been engaged in the British 
iron and steel trade since the year 1884, when he 
came to this country to introduce the basic Bessemer 
process at the Wishaw works of the Glasgow Iron 
and Steel Company. The new managing director of 
the Frodingham is Mr. James Henderson, who has 
been with the company for over thirty years, and was 
successively analytical chemist, mill manager, steel 
works manager and joint general manager and 


director. 
* o* * 


TuE Société Méditerramienne Miniére et Géologique 
(Méditerraniéne) -has. recently been formed by the 
efforts of -Monsieur. Louis. Mercier, president of the 
Aciéries de France and. of the Aciéries d’Andrimont. 
The object of the:new company is to discover in the 
‘basin of the Mediterranean, both in Fiance and Spain, 
mineral deposits such as those of iron, lead, zinc, &c., 
of importance to the Belgian and French industries 
as well as deposits of coal, petroleum, and. bituminous 
substances. ‘The company will-not-itself:exploit the 
concessions it obtains, but will hand them over to 
affiliated companies or to undertakings already in 
existence. The capital of 2,000,000f. consists of 
shares of one category, the principal subscribers being 
Monsieur Louis Mercier, the John Cockerill Company, 
Société Foraky, the Banque de Bruxelles, and the 
Banque Coloniale de Belgique. 
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THE HOPPER DREDGER HYDRO 


(For description see opposite page) 
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FIG. 1—IN SAILING TRIM 

















FIG. 2—VIEW SHIWiING CONVEYOR FRAME EXIENDED 

















FIG. 3—BUILD.NG UP A STOCK PILE 
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Hopper, Dredger with Discharging 
Conveyor and Cranes. 


THe great sand formations or deposits along the 
southern part of Lake Michigan afford not only immense 
quantities excavated in the dry by steam excavators, 
but also a supply which is dredged in deep water for use 
in conerete work, building construction and filling at 
Chicago and other large Lake cities. Most of the dredgers 
are small vessels, but one of the latest is the steel steamer 
Hydro, the two hoppers, or holds, of which have a com- 
bined capacity of 1500 tons, and which is fitted with a 
very unusual equipment for discharging its cargo. 

‘The steamer is 180ft. long, 40ft. beam, and 20ft. deep, 
with a draught of 10ft. light and L5{ft. when the hoppers 
are fully loaded. Its displacement is 2100 tons. A triple- 






Conveyor A 
"THe Encincen” 


FIG. 4—ARRANGEMENT OF CONVEYORS FOR FILLING FOUNDATIONS OF THE FIELD 


expansion engine of 650 horse-power, with a single screw, | 
is capable of giving a speed of 12 miles per hour with the 
vessel carrying a full load. Fig. 1, page 176, shows the 
steamer in sea-going trim, with its crane jibs housed. 

Two 12in, centrifugal pumps, each with its own engine, 
have their 12in. suction pipes led aft. to stern connections 
for the dredging pipes, which are 25ft. lengths of 
india-rubber hose, outer end of each hose 1s fitted 
to a metal head having teeth and water-jet nozzles for | 
loosening the compacted sand. To _these heads are at- | 
taehed tackles suspended from jibs,which in turn are 
supported by luffing tackles from a gallows frame across 
the stern of the boat. With this arrangement sand can 
be in 20ft. of water, and the hoppers can be filled 
in from two to five hours. 

For discharging, the same pumps can put the sand | 
ashore through delivery pipes. As the sand is practically 
a solid mass, a system of pipes and nozzles was installed 
to deliver to the hoppers the necessary amount of water 








(C- 





Hopper Dredger 


a grab bucket of 2 cubie yards capacity on a 45ft. steel | page: When the boat'came' in at night} it!"deposited the 

box-lattice jib; with a reach of 25ft. The cranes can | sand in a stock pile, from which 1t was shovelled into the 

deliver the sand ashore by the buckets, but more generally | conveyor trench during the next day. ‘This conveyor was 

they deliver it'to the discharging conveyor. | about 100ft: long, and was driven by an electric motor 
This conveyor has a travelling belt 30in. wide, carried | of 15 horse-power. 

by a steel jib or frame 75ft. long. ‘The heel of the frame is | Sand from’ the trench conveyor A was delivered to a 

hopper feeding a belt conveyor Bat right angles to the 


pivoted to attachments at the edge of the deck, while the 


outboard end is’ guyed from the steel towers mentioned 
above by luffing tackles having bridle attachments to 
the head ‘and’ mid-length of the frame. Between the 
towers is a large hop 

dropped by the geld *httbot A bottom 


| 
| 


first and extending 600ft. to the north wall of the building. 
It ended in an incline extending over the top of the founda- 
tion wall. Conveyor B in turn delivered the sand to 


or'bin, into which the sand is | conveyor C, extending across the site for a distance of 
ut feeds | 600ft. 


Over this conveyor was a movable tiprer, or 


the sand to a horizontal belt conveyor which extends | unloader travelling on a narrow gauge track to discharge 
across the deck and delivers the sand to the belt of the | the sand from any part of the belt, and on either side of it. 
discharging conveyor. Attachments for the conveyor | Each of these 600ft. conveyors was'driven by a 40:horse- 
frame are fitted on both sides of the deck, the frame bemg | power electric motor. 

handled by the crane jibs when erecting, dismantling, | For filling the site on either side of this central conveyor, 
or transferring the conveyor. The 1500 tons of sand in | the conveyor D was installed running at right angles to 
the hoppers can be put ashore in from three to four hours. | the other, from which it was fed by a tripper which diverted 





| the Field Museum in Grant Park at Chicago on the Lake 
This building is 700ft. long and from 350ft. to a steam-pumping engine installed-in a shed at the wharf. 





Conveyor D with, Shuttle Unloader in Three Positions 
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Two views of this discharging conveyor in place are 
shown in Figs. 2 and 3, page 176. In the former, with 
the pilot house and port bow at the left, the conveyor | 
frame is projecting from the side of the dredger and | 
extending to the stock pile. The view shows clearly the | 
two towers or pressure tanks, with the hopper between 
them for taking sand discharged from the grab buckets. 
In Fig. 3, with the port quarter of the Hydro at the | 


right, the conveyor is building up a stock pile the base cf | horse-power motor. 


which is in the foreground, while at the left is the toe of | 
another stock pile. The openings along this toe, and partly 


covered with boards, are over a belt conveyor in a trench, | D-1 on the plan, Fig. 5. 


this being the first of a series of conveyors for distributing | 
sand over a large aree to be filled. The work illustrated 
in Figs. 2 and 3, and shown by the plan and typical 
section in Figs. 4 and 5, is the filling of the site for 
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the sand from one belt to the other. Two other trippers 
moved along over conveyor D to discharge the sand at 
various points. One of these simply threw the sand off 
the belt, building up a pile directly beneath it. The other 
carried a 25ft. jib with a belt conveyor at right angles to 
the conveyor D and building up a pile at a distance of 18ft. 
on either side of conveyor D. 

This conveyor D was 550ft. long and driven by a 35 
It was first along the north 
wall of the west half of the building, and was shifted as 
the fillimg progressed until it reached the south wall at 
It was then transferred to the 
north side of the east half of the building, and again 
travelled across to the south side, as shown at D-2 and 
D-3. All conveyors had 30in. belts. The sand thus 
delivered in rows and piles across the site was sluiced and 
spread by water pumped through two lines of hose from 


| 450ft. wide, built on massive concrete foundation walls | The water not only spread and levelled the sand, but 


| served to compact it so that there would be little subse- 
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FIG. 5-PLAN OF 


to put the sand in semi-fluid condition so that it would 
flow to the sections of the centrifugal pumps. This water 
was pumped to two tall tanks of rectangular section 
rising high above the deck, so as to maintain sufficient head 
and pressure on the pipes thoroughly to loosen and agitate 
the sand in the hoppers. For this service a large force 
pump was fitted. is method of discharging sand is used 
mainly when the sand is required as spoil ‘for filling. As 
the Hydro is now used principally in recovering and de- 
livering sand for commercial purposes, this pipe and 
tower equipment has been removed. 

Special equi t is provided for putting ashore the 
sand for building and other construction work by means 
of grab buckets and a belt conveyor. This equipment is. 
a novel and specially interesting feature of the dredger. 
Two revolving cranes are mounted on deck to serve the 
two hoppers. One of these is on the after end of the 
forecastle and the other iv on the forward end of the poop. 
Each has its own steam engine and boiler and handles 
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or piling, and having its main and basement floors about 
50tt. and 33ft. above the water line. At the time of com- 
mencing construction, however, the surface of the site 
was only about 7ft. above the water, the foundation piers 
and basement walls being built above nd to the main 
floor level and ‘the site being then filled with sand to the 
latter level to conform to the: landscape architeet’s plan 
of the surrounding area of the new park. Over 300,000 
cubic yards of sand were required for this fi!'ing. 

Two hopper dredgers loaded sand from the bed of Lake 
Michigan and delivered it at the site. One of them was the 
Barth, which pumped the sand directly into a discharge 
pipe extending diagonally across the site. The other was 
the Hydro, which has been described above, and which 





deposited the sand in stock piles for distribution by a 
systern of conveyors. When the Hydro came in by day 
its belt conveyor delivered the sand directly to a conveyor 
running in @ trench parallel with the fe of the wharf 
and below the surface, as shown in drawings on this | 


|; quent settlement. 


The pipe line for distributing sand from the hopper 


| dredger Barth was composed of 15in. spiral riveted pipe, 


lengths being added as the work progressed until it had 
a total length of about 1500ft. The dredger had 


| two 12in. centrifugal pumps, both being used in dredging 
| or loading, but only one being used for pumping sand into 


the delivery pipe, while the other supplied water to the 


| hoppers.. The material as delivered tc the pipe line 


averaged 20 per cent. sand and 80 per cent. water, and was 
retained by the banks of dry sand built up by the con- 
veyors. Channels were provided for the eseape of the 
excess water, and much of the water in the sand escaped 


| through the cinder filling which forms the base of the site. 


The Barth had three hoppers with a combired capacity of 
600 cubic yards. The Field Museum was nearly completed 
when the United States entered the great war agaiast the 
Germans, and it was taken over by the Government for 
use as a military hospital for convalescent soldiers. It 
has now. been returned to the management of the museum, 
bet a large amount of surrounding work has to be done 
to complete the filling for the grounds and to bring the 
surface into conformity with the plans of the architects 
and the landscape architects. 








The Irthlingborough Iron Ore Mines 


TE new iron”ore mines of the Ebbw Vale Steel, Iron 
and Coal Company, Limited, at Irthlingborough, North- 
amptonshire, were officially: opened on Wednesday, 
August llth, and, on the invitati-2 of the. Chairman 
—Mr. Frederick Mills—and the directors of the company, 
some hundred and fifty persons travelled to Irthling- 
borough by special train to attend the ceremony. The 
iron gates at the entrance to the adit level serving the 
mines were unlocked by Lord Ashfield of Southwell, after 
which the party was conducted to the working; places 
by @ train of electrically driven ore ears, returning subse- 
quently to visit the calcining kilns. On the conclusion of 
the visit luncheon was served in a uee erected near 
the offices of the company. Lord Ashfield proposed the 
toast of the new undertaking, and gave a brief review 
of industrial conditions. Mr. Mills responded on behalf 
of the Ebbw Vale Company, and the party: thersupon 
returned by special train to Euston. 

Very considerable extensions have of late taken place 
at Ebbw Vale, particularly in connection with the blast- 
furnace plant, and the need for supplementing the com- 
pany’s iron ore’supplies has therefore bécome s matter of 
greatimportance. ,The property acquired comprises about 
3000 acres, part being situated in the parish ef Finedon, 
and part in the adjoining parish of Irthlingborough. The 
property is in close proximity to the London and North- 
Western Railway main line, and the company intends to 
convey the ore to its Ebbw Vale works in steel trucks, 
each containing 20 tons. These trucks are now in course 
of construction, and in the meanwhile a stock of between 
70,000 and 80,000 tons of calcined ore is being accumulated 
as a reserve. 

The ores are of the usual Northamptonshire type, and 
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occur as & bed 15ft. in thickness, partly outcropping and 
| the incline bridge, and at a right angle thereto. The kilns 
| are of the Gjers type, and are 30ft. in height and 23ft. 


partly underlying the boulder and esturine clay beds. 
ironstone eonsists of an oolitic carbonate varying 


from blue-grey to green, except at the outcrops, where | 
it has weathered to the characteristic yellow-brown of | 


typical Northamptonshire ore. The composition of the 
ore as dried and calcined is shown below ;— 


Dried at 
100 deg. Cent. Calcined. 
per cent. per cent. 
lron 36.6 47,9 to 49,2 
Silica 7.0to 7.9 9.4 to 10.6 
Lime Sue gE 5.7to 6.1 7.6to 8.2 
Loss on calcination 25.8 to 25.7 
A typical complete analysis is as follows -— 
: a Per cent. 
ron peroxide .. 42.58) 4, ~ 
Iron protoxid $06} Fe Boas 
Silica | ome 7.91 
Alumina .. .. 5.69 
Manganese oxide 0.25 Mn = 0.22 
Lime = Se 5.20 
Magnesia .. .. 1.28 
Iron sulphide .. .. 0.75 8S = 0.45 
Phosphoric anhydrid L.1%:P = 0:6) 
Sulphuric anhydride 0.07 
Arsenic trioxide ie Sees 0.10 
Nickel, cobalt and zinc oxides 0.16 
Combined CO, and water 31.77 
99.70 


An ore such as the foregoing has, on caleination, 42.26 
per cent. of iron, the approximate loss on calcination being 
25.7 per cent. The available ore on the property is esti- 
mated to amount to 45 million tons, and the present 
arrangements for working provide for a daily output of 


2000 tons per twenty-four-hour day. An exceedingly well- | 


equipped chemical laboratory and sampling house has 
been put up for the routine analysis of the ores. 
The mine is entered by an adit level 1000 yards in 
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There are sixteen kilns, arranged eight on each side of 


diameter inside brickwork. They are carried on short 
cast iron columns, which rest on reinforced conerete 
| foundations. The charging car for the kilns themselves 
consists of an octagonal dish 20ft. in diameter and 2ft, 6in, 
| in depth, capable of holding 20 tons.of. ore and coal. It 
| is brought under the ironstone bunker, to be filled, and at 
| the same time the fuel, which consists ofa mixture of 
| small coal, and breeze, is sprinkled in with the charge, 
| The fuel is raised from the ground level. by bucket con- 
| veyors to the fuel bunker adjacent to the ironstone bunker, 
| whence it is distributed laterally, by a spiral. conveyor 
to. ensure it being properly mixed with the ore charge. 
| About 5 per cent. of fuel is used in charging the kilns. 
| . After the ¢ ing car has received its supply of:ore and 
| fuel from the automatically operated chutes of the iron- 
| Stone, service bunkers and the jigging chutes of the coal 
| service bunkers, which can distribute the coal anywhere 
| in the car where it is desired, so as to avoid segregation of 
| lumps and small and so secure even filling, the car travels 
| along its gantry over the tops of the kilns at a speed of 
200ft. per min., and discharges its contents through the 
openings in the bottom, which are 2ft. wide. These 
| openings are operated by revolving the sectors between 
| them by means of a worm and wheel on each shaft. They 
| are all actuated simultaneously by an electric motor, thus 
| ensuring that the charge is evenly distributed over the 
surface of the kiln. 
The total weight of each kiln, when fully charged, is 
| about 60 tons, and each kiln has eight chutes, four on each 
| side, from. whieh the calcined ore is discharged into the 
| railway wagons. The gantry, which runs the entire length 
| of the kilns, is 540ft. in length, 50ft. high, and varies in 
| width from 22ft. to 27ft. 6in. It is built in 30ft. bays. 
| The weight of the charging car in approximately 60 tons. 
| The plant is operated throughout by electricity. The 
‘ power house contains two Belliss and Morcom high-speed 
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length and 14ft.in diamater, lined throughout with brick- 
work and having a falling gradient which serves as an outlet 
for drainage water. The method of working is by pillar 
and stall, the pillars being 48 yards by 16 yards. They 
are to be reduced eventually to 12 yards wide. A plan 
of the mine is shown above. The mine trams, which hold 
3 tons of ore each, are driven by accumulator traétors, 
and are taken from the working places to the mine sidings 
whence they are coupled up and drawn by electric loco- 
motives to the calcining plant. In drilling at the working 
faces for shot-firing a somewhat novel and ingenious 
feature has been introduced. The drills, which are of the 
type in use in the Cleveland mines, are driven by accu- 
mulator batteries instead of by trailing cables. The 
drill motor is compound wound for 54 ampéres at 100 
volts, and 1150 revolutions per minute. Pressure is 
supplied by a 54-cell I.M.V.6 type chloride battery, con- 
tamed in a compactly built tender. The battery equip- 
ment weighs from 8001b. to 900 1b. complete, and can 
furnish current sufficient for 36 to 48 hours’ working. The 
drills are capable of boring holes 4ft. 6in. deep in about 
90 sees. Blasting is effected with gelignite. 

At the time work was begun on the calcining kiln plant 
about four years ago, it was still necessary, from a national 
point of view, to be sparing in the use of steel, hence the 
experiment was tried of using reinforced concrete through- 
out. A further advantage in this method of construction 
arose from the fact that reinforced concrete structures 
are not affected by the acid fumes from the kilns. The 
plant was surface‘finished with cement grout. 

The ore trams descend by gravity from the tunnel 
roads to the foot of an incline bridge, where their axles 
are engaged by a creeper which conveys them up the 
incline, which is 235ft. long, and is divided into five spans, 
to the upper platform of the service bunkers. The trams 
then run one at a time into a tippler, ejecting in the pro- 
cess the previous tram which, having been tipped auto- 
matically, operates the tippler containing the full tram 
as it leaves for the automatic switch, by means of which it 
is diverted for its return journey down the incline. 
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| engines of 150 and 250 kilowatt capacity generating direct 
current at 250 volts. Steam is supplied by two Galloway 
boilers at 150 lb. pressure and 100 deg. superheat. 

The whole of the plant was built from designs by Capt. 
R. A. Lewis, chief engineer of the Ebbw Vale Company, 
the work being mainly carried out by G. Henson 
and Son, Limited, Wellingborough. The reinforcement 
of the concrete structures was supplied by the Indented 
Bar and Conerete Engineering. Company, Limited... The 
kilns themselves were built by Head, Wrightson 
and Co., Limited, Thornaby-on-Tees. The drills used 
in the mine are by Blackett, of Guisborough, but the 
ingenious method of driving them by accumulators is 
due to Mr. Thomas Falcon, the mine manager and resident 
engineer. 








Unemployment Insurance. Act, 
1920. 


We are requested by the Ministry of Labour to publish 
the following announcement. It may be estimated that 
the Act will affect nearly twelve million workpeople in 
this country. 

The Unemployment Insurance Act, which received the 
Royal Assent on Monday, will come into operation on 
November 8th next. The Act will extend compulsory 
insurance to substantially all persons for whom Health 
Insurance contributions have now to be paid, except 
outworkers and persons employed in agriculture and 
private domestic service. The employees of local authori- 
ties, railways and certain other public utility under- 
takings, and persons with rights uncler a statutory super- 
annuation scheme are also excepted if the Minister of 
Labour certifies that they ate not subject to dismissal 
except for misconduct and are employed under con- 
ditions which make insurance unnecessary, but generally 
the exceptions include only persons who are excepted 


from the Health Insurance Acts. A distinction from 
Health Insurance is that workpeople over seventy will be 
insurable, except,in the case of old.age pensioners, who 
are excluded both as regards contributions andjbenefits. 

It is antieipated that the, Act will bring into insurance 
against unemployment an additional eight million persons, 
making the total number. insured about twelve million 
persons, including non-manual. workers in receipt of 
remuneration not exceeding in value £250 a year. It is 
expected that about eight millions will be insured under 
the general scheme, and that ultimately about four 
millions will come under special schemes which may be 
set up by industries which contract out of the general 
scheme. 

THE GENERAL SCHEME. 


(a) Contributions.—The general scheme provides for a 
weekly contribution at the following rates :— 


From From 
Employer. Employee. ‘Total. 
Men of 18 and over is et owe) a «- Gd. 
Women of 18 and over fh. RS cy 64d. 
Boys of 16 and under 18 2d. es 6 MG. 
Girls of 16 and under 18 2d. Mee... Sd. 


The payment will be made by the employer affixing 
special unemployment insurance stamps to loyment 
books, which will be issued to employed persons through 
the employment exchanges. The books will be current 
for the period from November 8th, 1920, to July 3rd, 
1921. For every contribution paid in respect of men and 
women the State will contribute 2d. and 14d. respectively, 
and proportionate amounts in the case of boys and girls. » 

orkpeople insured under previous Acts will not be 
requi to obtain new books, and their previous con- 
tributions will be treated as an equal number of contribu- 
tions under the new Act. 

(b) Benefits.—Unemployment benefit will be at the rate 
of 15s. per week for men and 12s. per week for women. 
Contributors under éighteen are entitled to half the full 
rate. No benefit is payable for the first three days of 
unemployment, which constitutes a ‘‘ waiting period.” 
Thereafter it is payable for a maximum of fifteen weeks 
in any insurance year, subject to the limitation that the 
amount of benefit drawn must not exceed the proportion of 
one week for every six contributions. During the first 
year benefit up to eight weeks may be claimed as soon as 
four contributions have been paid. An insured con- 
tributor whose claim to benefit has been disallowed will 
have an appeal to a Court of Referees, and in certain cases 
a further appeal to the Umpire appointed by the Crown, 
whose decision is final. 

(c) Arrangements with Associations and Societies.—An 
association or society which provides unemployment 
benefit from its own funds, and has a system which in the 
opinion of the Minister of Labour is effeetive for obtaining 
and notifying to its members particulars of suitable 
vacancies, may, subject to the approval of the Minister, 
make arrangements for paying out the State benefit to 
which its members become entitled. Persons who are 
not members of such associations will under the general 
scheme draw their benefit through the employment 
exchanges. 

(d) Return of Contributions at Age of Sixty.—Insured 
contributors who have made 500 contributions (or a 
smaller number if over the age of fifty-five on entry into 
insurance) will, on reaching the age of sixty, be entitled to 
a refund of the amount of their own contributions less 
any benefit paid, together with interest. 


SpeciaL ScHEMES FOR INDUSTRIES. 


Industries which are willing and able to do so may, 
with the approval of the Minister of Labour, contract 
out of the scheme of insurance described above, by 
setting up special schemes of their own, giving equal or 
superior advantages. Such schemes, when approved, will 
have statutory effect. As from November 8th unemploy- 
ment insurance contributions will be payable in respect of 
all employed persons either under a special scheme for the 
particular indaney, or if such a scheme has not been set 
up by an industry, under the — scheme. In the case 
of industries for which special schemes are. proposed but 
have not been actually set up by November 8th, contribu- 
tions under the general scheme paid during the current 
insurance year by the employers and employees concerned 
—less expenditure on benefit and administration—will 
subsequently be paid over to the’special scheme, together 
with a State grant, provided the scheme is brought into 
operation not later than July 4th, 1921. If desired, two 
or more industries may combine to set up a special scheme. 
Special schemes will be administered by a joint board of 
management representing employees and employed on 
behalf of the industry or industries concerned, and the 
form and amount of the contributions and benefits will be 
determined in the scheme itself, and need not be the same 
as those laid down in the general scheme. 





SUPPLEMENTARY SCHEMES. 


The Act further provides that an industry which does 
not contract out under a special scheme, but remains under 
the general scheme, may set up a supplementary scheme 
of contributions and benefits with statutory effect in order 
to provide additional benefits including payment for short 
time and the three waiting days. 

Leaflets explaining the details of the Act will shortly be 
obtainable from any employment exchange or branch 
employment office of the Mi«.istry of Labour. 





AccorDING to a preliminary estimate by the United 
States Geological Survey, asphalt produced in 1919 from 
domestic petroleum amounted to 600,000 short. tons, 
valued at 9,000,000 dols., an apparent increase over 1918 
of 72,425 tons and of 1,564,796 dols. respectively. Asphalt 
produced from Mexican petroleum amounted to 572,000 
short tons, valued at 7,917,000 dols., an increase from 1918 
of 21,756 tons in quantity and a decrease of 2,407,020 dols. 
in value. About 115,000 short, tons of native bitumen 
and allied substances, valued at 1,000,000 dols., were 
produced in 1919, showing an srpavent increase over 
ols. 





1918 of 54,966 tons and of 219,192 
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Railway Matters. 





THE Ministry of Transport Bill received the Royal 
Assent on August 15th, 1919—a year ago to-day by the 
day of the week. 

THE Lancashire and Yorkshire Railway Company issues 
first-class as well as third-class tickets for the day excur- 
sion trains beginning this week, This, we suppose, is a 
concession to the highly paid workpeople in the north. 


THE railway companies have been requested by the 
Ministry of Transport to give effect to the recommendation - 
of the Rates Advisory Committee as to the actual fare 
being printed on passenger tickets, instead of the pre-3917 
fare being shown. -_ 

Tue Government has adopted the new seale for work- 
men’s fares, as recommended by the Rates Advisory Com- 
mittee in its report, Cmd. 857, issued on July 26th, with 
a new concession in addition—namely, that no increase 
shall be more than 2s. a week, or 4d. per working day. 
‘The new fares do not apply to the London tubes, whose 
fares are governed by private Acts. . ; 

‘Tue Lancashire and Yorkshire Railway Company labels 
each compartment either ‘ Smoking” or “ Smoking 
Forbidden.” The first railway to take action as to labelliz 
non-smoking compartments was the South-Eastern and 
Chatham. The North Staffordshire has also made a 
move in this matter. Steps to secure uniform action amorig 
all the companies have been taken by the superintendents’ 
conference of the Railway Clearing House. 


A QUESTION was asked recently in Parliament about 
oil-burning locomotives. The reply was that the Great 
Central Company had recently carried out tests on locomo- 
tives burning colloidal fuel, composed of 60 per cent. coal 
dust and 40 per cent. oil. Technical figures relating to’ 
comparative efficiency had been received, but the fuel 
consumption and cost as compared with coal had not been 
given. The Great Western Company stated in January 
that it was proposed to fit a locomotive for burning liquid 
fuel, but no report as to the result had been received. 


Tu apparently unnecessary prolonged detention of 
wagons again threatens the wagon supply. As soon as the 
demurrage ¢harges were, in January last, increased from 
Is. 6d. per day to 3s. for each of the two first days and 


5s. per day thereafter, there was a decrease, as compared | 


with December, of 27 per cent. in January, and 39 per 
cent, in Fe . The decrease then began to fall and 
was 37 per cent. in March, 34 per cent. in April, 29 per 
cent, in May, and only 21 per cent. in June. During June 
the detention at private sidings was most marked ; 9353 
wagons were kept under load for more than seven days, 
a total detention of 73,422 wagon days, which, in this 
particular item, was 71 per cent. worse than in the month 
of May. 

In the course of last year a proposal to introduce a new 
system of air brakes of the German Kunzelnorr type on 
the Swedish State Railways was approved by the Riksdag. 
This brake has recently been subjected to careful tests 
on a very long goods train in Norrland running over a 
steep slope. ‘The German brake company and Aktie- 
bolaget Nordiska Armaturfabrikerna at Lund—Sweden— 
have entered into an agreement whereby most of the parts 
will be manufactured in Sweden by the last-mentioned 
firm. The introduction of the new system on the State 
railways is calculated to involve a cost of about 
30,000,000 kroner, but it is estimated that the annual net 
saving to the State railways will amount to about 5,500,000 
kroner. During the present year the Riksdag appropriated 
2,300,000 kroner for the introduction of the new brakes. 


Ir was officially announced on the 12th instant that 
Mr. H. G. Burgess, the Director-General of Transport in 
Ireland, has been appointed principal assistant to the 
general manager of the London and North-Western 
Railway. Mr. Burgess was the company’s chief repre- 
sentative in Ireland, but when the Ministry of T rt 
Act was passed a year ago he was made the head of the 
Irish branch of the Ministry. His return to the London 
and North-Western suggests the query as to the applica- 
bility of the proverb ** Coming events cast their shadows 
before.”” Does Mr. believe that the Ministry is 
doomed ? The Irish political position eannot have in- 
fluenced the change, as Mr. Burgess is, as’we can personally 
testify, a man who has no fear and leaves politics severely 
alone. 

Tue Government inquiry into the buffer stop collision 
of the 5th instant at Littlehampton, London, Brighton and 
South Coast Railway, was conducted by Colonel Pringle 
on the 10th instant. From the evidence given it appeared 
that the Westinghouse brake was incorrectly coupled up 
between the engine and the vehicles, a condition of things 
which the driver said had happened at the same station— 
Ford Junetion—-a fortnight before. The driver admitted 
that on this occasion he did*not see, as laid down in 
Westinghouse Brake Rule 2 (c), that the brake was 
properly connected, and that he did not, in accordance with 
Rule 2 (a), test the brake at the distant signal. The guard 
acknowledged that he did not test the brake according 
to rule, being satisfied with seeing the pressure rise from 
35 lb. t6 701b. . 

THE sécond report of the Rates Advisory Committee | 
on the Interim Revision of Railway Rates, Tolls, Fares 
and Charges, Cmd. 886, price 2d., was issued on the 1ith 
instant, on which day Mr. Arthur Neal and Sir g 
Beharrel explained the rt of the report and intimated 
that the Government had accepted it and requested the 
railway companies to date the advances as from Sep- 
tember Ist. Broadly, instead of making varying increases 
of from 25 per cent. to 60 or 70 cent,, ling to the 
commodity, as was done last 


anuary, there is to be an 
all-round advance of 100 per cent. over pre-war rates ; 
in addition, there are to be increases in the flat rate insti- 
tuted in January. These goods rate increases are higher 
proportionately than the passenger charges increases, and 
the Advisory Committee suggests, without coming to a 


final conclusion on it, that'in any revision of rates which 
may become possible, on the period of control fixed by the 
Transport Act coming to an end, goods traffic should 
receive the first consideration. 





Notes and Memoranda. 





THe Department of Scientific and Industrial Research 
has now established four Sub:Committees to assist the 
Radio Research Board in the investigation of certain 
problems, These Committees will study the propagation 
ot_ wireless: waves; atmospherics, directional wireless, and 
thermionic valves. 

ly was stated récentlyin an authoritative American 
report that if all the steam railroads in the United States 
Were electrified with power furnished from large steam 
rata ing electric stations, the total fuel required would 

Saulliien jent to 53,500,000 tons of coal ag against the 
actual figure for railroad coal used during | year 
1918 ‘of 175,000. . tons... Thus, complete railway elec- 


trification would apparently save 122,500,000 tons of 
coal. ae “D i) eae 
A new OO detector, devised by Professor C. R. Hoover, 
for use in mines, is claimed, says the /ron and Coal Trades 
eview, not only to re the presence of the gas, but to 
indicate tity. It comprises a small glass tube filled 





dine salt, pumice stone, and. fuming sulphuric 
pei: carbon, pag ee cee age tube in air is 
rev @ cha in. colour of the chemical mixture 
to prcnee ic hog of the colour gives a gauge for the 
percentage of dangerous gas in the atmosphere. 

ACCORDING to a recent statement on the position of the 
electrical industry in-Germany,-the output of the German 
heavy cable makers for the first half of the current year 
is only 30 per cent. of that of the corresponding period 
in 1913, while estimates comparing the second halves of 
these two years point to a proportion of 25 per cent. only. 
The output in the lamp industry last year was 70 millions, 
of which 25 per cent. were exported, though -before the 
war the production was much greater, and the export 
about one-half the total output. 

Tue French Railway Commissions which have been 
engaged in studying the subject of railway electrification 
for over two years, estimate that the total cost of elec- 
trification of the | ns system will amount to 760 
millions of franes, for the Paris, Lyons and Mediterranean 
lines 1190 millions of-franes, and for the Midi, or Southern 
Company's system, 740 millions of francs. Thus the three 
railway systems, Gov / about 8000 kiloms., or 4800 
miles, can ing to these estimates—be electrified 
for a total outlay of £107,600,000, ‘ 

Ir is interesting to note, in connection with the recom- 
mendations of the Nitrogen Products Committee for this 
country, that, the French Government has been engaged 
in negotiations with regard to obtaining the ts of the 
Haber process owned: by the Badische in und Soda 
Fabrik. It is proposed to add to the Claude 
process small technical details as used in the Haber process. 
This scheme is to convert a powder factory at Toulouse, 
at present unused, and if no private company is prepared 
to. develop. the invention, under the supervision of the 
State, the State will do so on its own account. It is 
hoped eventually to manufacture in sufficient quantities 
to cover both military and agricultural requirements 
and so make France independent of other countries with 
regard to her supplies of ammonia, 

Accorpine to the daily Press,-some unique target 
@xperiments are to be carried ou t by means of the American 
battleship Iowa, which assisted in the battle with the 
Spanish fleet at Santiago. Proceeding unmanned, but 
under her own steam, and controlled by wireless apparatus, 
probably to be installed on seaplanes, she will provide a 
moving target for the big guns of super-Dreadnoughts in 
Chesapeake Bay. Two of her boilors are being converted 
to burn oil, so that she may continue under way with no 
one aboard orice her éngines jhave n ‘set in motion. 
It is expected that the practice will give the gun-layers an 
opportunity to test their ability under conditions similar 
to those in battle. Smoke screens will be thrown round 
the Iowa, and the course will be altered at will, necessi- 
tating a change in range on all the firing ships. 

Art the very gates of Turin is Superga Hill. From the 
level to the top the distance is just under three and a-half 
miles. The climb begins abruptly, however, and not a 
level inch of road is encountered until the summit is 
reached, whilst in two places the gradient reaches 16} 
per cent. ‘There are practically no houses on the hill, 
and as the public always makes use of the rack railway, 
the rough road has been- given up almost. entirely to 
motor car testing. All day long cars leave the broad 
riverside road and tackle the steep, narrow, and winding 
track up the sides of' Superga. ‘op gear is out of the 
question, the steering gear is constantly in operation, and 
the surface having purposely been left rough, springing is 
thoroughly. tried .out....The high reputation of Italian cars 
Is attributed by Fiat, in a very large measure, to this 
excellent test. We fancy hills having equal merits as 
testing grounds may be found in this country. 

In a paper entitled ** Economies in Road Maintenance,” 
which was recently presented to the Institution of Muni- 
cipal and County Engineers, Mr. J. Lang, county road: 
surveyor, pe District of A , States 
the tar- ing of roads, especia 
fasslwayt & peagtane at annoyance and discomfort, owing 
to the difficulty in keeping pedestrian and vehicular traffic 
off the newly tarred surface until it has been covered with 
chippings. Several methods for carrying out the spraying 
and. chipping in one eperation have recently been intro- 
duced, and the system adopted in the author’s district is 
as follows :—A 5-ton tractor hauls a 326-gallon tar tank 
to which is attached a 5-ton tipping wagon filled with 
chippings. A flexible pipe is led from the tar tank and 
coupled to a sprayer fixed to the bottom of the wagon and 
behind the?rear whee:s. A V-shaped trough 1s placed 
under the back door of the wagon: ‘The opening in the 
bottom of this trough can be regulated to suit the size of 
chippings in use. To prevent-choking, a tube or shaft— 
with projecting spikes driven by a chain from the hub of 
the rear wheel—runs through the trough. A 6-ton load 
of chippings covers from 790 to 900 superficial yards, or 
350 to 45) lineal yards by 2 yards wide, and the spraying 
and chipping is carried out at a speed of 4 miles per hour. 
Apart from-the-saving in labour, which is considerable, 





the chippings are spread more uniformly than can possibly 
be done by hand. 





| __. Miscellanea. 
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lly in populous areas, | | 


' Dominion is increasing. 


Ir is reported that the Swedish Government has allocated 
a sum of 23,000,000 crowns for the electrification of 
Stockholm-Gothenborg Railway. 

BuRNLEY Council has” received” sanétion to Borrow 
£101,659 for a 3000-kilowatt set, three water-tube boilers 
and other plant at the generating station. 


THe manufacturing year for the Ford Motor Company, 
of Detroit, started on Augus# Lith, and Mr. Henry Ford 
announced that he tbe celebrate the event by 
gperding up his capacity to + cars @ day. The plant 


been on a daily baais.of 3000 to 3500 cars a day. 


L Te report of the. West Ham electricity undertaking 
for the year énded Mareh 31st last shows a net profit, after 


yment of loan charges, of £14,350, which compares 
vourably with last year’s deficit of 975. The increase 
in the-total number of units sold is from 38,216,253 to 
41,628,476. - 
_ ‘Tae number of telephones 


per hundred of the population 
information. available, is appro: 
United Kingdom (1910), 2.0 
Sweden (1919), 6.4; France (1919), 
2.2;: Italy(1917), 0.3; and the’ 
13.6, ; 


AN analysis of sixty of the largé electrical power systems 
in the United States of America shows that forty-nine of 
these stations generate at 60 cycles, six stations operate 
at 25 cycles, four stations use two frequencies, and one 
station generates at 50 cycles alternating current. There 
are approximately 4,750,000 k.V.A. of 60-cycle, 1,250,000 
k.V.A. of 25-cycle, and 160,000 k.V.A. of 50-cycle generat- 
ing capacity installed on these systems. , 


Wir reference to the report of the proposed establish- 
ment of motor works at Bilbao, it is reported that the 
Hispano-Suiza and the Hispano are both interested in the 
enterprise. They propose to devote the new works at 
Bilbao to the construction of light, cheap cars, whilst the 
Hispano-Suiza will produce de luxe cars at Barcelona, 
and the Hispano will manufacture motor lorries, motor 
omnibuses, and other heavy vehicles at Gaudalajara. 


By an arrangement between the of the South 
Waijes and Monmouthshire School of es and the Council 
of the University College of South Wales and Monmouth- 
shire a four years’ diploma course of instruction in coal 
mining has been established, to be given jointly by both 
institutions. This diploma will be awarded on the results 
of examinations conducted at the conclusion of each year’s 
course of study by the two bodies concerned, and will be 
issued by the College and the School of Mines as a joint 
diploma. 

Ir is announced that a new plant for the manufact ure 
of heavy-steel plates has recently been-completed for the 
Imperial Steel Works at Yawata, Kyushu, Japan, at a 
cost of over £400,000. It is also stated, according to the 
Tron and Coal Trades’ Review, that one or two ironworks in 
Japan have been closed owing to financial. difficulties 
caused by the heavy falls in the prices of iron and steel. 
In this connection it-may be noted that-the movement 
among the iron interests in the Osaka-Kobé district of 
Japan for the formation of a syndicate is described as a 
failure. . 

Ix view of the conditions of the labour market in 
Sweden and the reduction in the competition by Germany, 
the British Consul at Stockholm considers that the present 
is a favourable opportunity for British manufacturers to 
introduce labour-saving machinery, such as conveyors, 
cranes, &c. If trade with Russia is resumed there should 
be an increased demand for conveying machinery at the 
Swedish Baltic ports to cope with the increased shipping. It 
is hoped that the new Harbour at Stockholm will 
become an important port of transhipment for trade in 
the Baltic. 

Ir is stated in the report for 1919 of the directors of 
the Ateliers de Constructions Electriques de Charleroi 
that the expectations entertained a year ago regarding the 
resumption of production have been realised. Although 
no orders of any importance were booked until the end of 
May, the value of the orders;received in the whole of 1919 
was 45,454,000f., and the present year promised to be still 
more favourable. “fhe accounts for last year show profits 
of 2,546,000f., but after deducting the loss of 2,337,000f. 
incurred in the years 1915 to 1918 the sum of 209,000f. 
remains to be carried forward to 1920. : 


THE exportation of Portuguese salt before the war was 
chiefly to the Netherlands, France, Newfoundland, Norway, 
Sweden, and Ireland. After the war conditions changed : 
the Netherlands, Sweden, and Norway now buy mineral 
salt from Germany, and France makes its purchases from 
Tien. According to the American Consul-Gefieral at 


installed in different countries 
; according to the latest 
ig pes eh; a ore - 

(1917), 4.4; 
ry ee (1914), 
“United States (1919), 


bon, the annual production of salt in Portugal for export 
150,000 to 200,000 tons. The stocks of 1917 and 1918 
still unsold. ‘In Norway the" ion of salt will 


eliminated soon, owing to the building of large electrical 
sea water eva ing plants for obtaining salt direct: from 


the sea. tatives of the Portuguese salt 
industry have called the attention of the Government to 
their difficulties. 

Accorpinc to the latest available Canadian trade 
returns, the imports into the Deminion of fertilisers 
reached 1,200,000 dols. for the fiscal year ended March 31st 
last, manufactured fertilisers accounting for 1,022,388 dols. 
of the total, The export trade, however, was worth 
4,638,622dols., this large total being made up mainly of 
the shipments of cyanamide, amounting to 4,422,797: dols. 
In this connection it is stated that Canada carey. a 
cyanide manufacturing industry at Niagara Falls, which 
in three years has so grown and expanded that it is supply- 
ing the bulk of the requirements of the mining and fumigat- 
ing-industries of the United States and will shortly lead 
in the Canadian and Mexican fields. As a fertiliser this 
material is probably the cheapest source of fixed nitrogen 
available ‘at the-present time. Most of the SS is 
exported, but- as Canadian agriculturists are learning how 
to use this commodity properly, the demand in the 
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CONSERVANCY WORKS ON THE RIVER MURRAY, AUSTRALIA 


(For description see page 171) 


























CRIBS.. BELOW NAVIGABLE PASS AND, STEEL TRESTLES OF PASS 

















WILLIAM R. RANDELL LOCK IN COURSE OF CONSTRUCTION 














THE UPPER END OF THE LOCK AND VIEW OF WORKS ON APRIL 5, 1919 
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g- 
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CANADA.—Dawson, Wm., anpd Sons, Liutrep, 
chambers, Toronto. 
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MonTREAL News Co., 386-388, St. James-street, Montreal 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—Wusayartna anv Co,, Colombo, 

JAMAICA.—Epbvcationat Suprrty Co., Kingston. 

NEW ZEALAND.—Gorpon anv Gortca, Liurrep, Wellington 
and Christchurch; Upton anp Co., Auckland; J. 
Witson Craia anp Co.,. Napier, 

STRAITS SETTLEMENTS.—Ketrty anp Watsa, LimiTep, 
Singapore. 

UNITED STATES OF AMERICA.—lInrernationaL NEws 
Co., 83 and 86, Duane-street, New York; SvuBsorip 
TION News Co., Chicago. 
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Locomotives for China. 


THERE is every probability that for many years to 
come China will require great quantities of railway 
material of all kinds. That British makers hope to 
enjoy the lion’s share of the trade goes without saying. 
At the present moment they are fully engaged on 
orders for home, European, and Indian markets. 
But to-day’s pressure will not last for ever. In a few 
years the arrears wil! have been overtaken and British 
manufacturers will be scouring the world for orders. 
They must keep an eye on the leaner years ahead of 
them. The future never looks after itself. It cannot 
be left te chance. It is only by making provision now, 
at the present moment, that one can avoid disappoint- 
ments hereafter. It is necessary to say this, and to 
say it foreibly, for we have received within the last 
few days convincing proofs that British engineers 
en i in the manufacture at ad materials, 
and particularly of locomotives i ing plant, 
are not making all the exertions in China that are 
needed. A short time ago a conference of Chinese 
railwaymen was convened to consider the standardisa- 
tion of certain parts of locomotives. Representatives 
of British and American firms were present. The 
Americans showed by their zeal and the thoroughness 
with which they had “ gotten up ” their subjects that 
they were very dangerous competitors. They left 
no stone unturned to make themselves conversant 
with the influence of the conference nor to get into 
touch with the engineers and commercial people con- 
nected with the railways. It is probable that the 
British representatives knqgw more about) work for 
Chinese railways and the railways of China than the 
American representatives, but in the face of such 
active competition the straining of every nerve is 
demanded. Above all, more representatives are 


needed—not men whose interest in locomotives and |. 


signals is only partial, but men who have made an 
intimate study of those subjects. It may cost a firm 
three thousand a year to keep such a man in China, 
but the choice lies between engaging him and seeing 
fine orders for material go to America. Very 
many of the engineers of Chinese railways prefer to 
buy British material. But’ Chinese directors have not 
the same ties ; they are quite prepared to purchase in 
the market that suits them best, and it will not always 
be possible to make sure that the majority ‘of the 
orders come home. Manufacturers must act for them- 
selves and act energetically. 

There is a feature about locomotives for China that 
is disturbing. There is no engine made by British 
engineers which is constructed with greater care than 
the locomotive. Our makers rejoice in having every 
part of the very best, in imparting a high degree of 
finish, and in assuring themselves by steaming tests 
that all the organs are in proper adjustment. The 
Americans, as is well known, are not nearly so par- 
ticular. They consider our degree of finish an expen- 





we object to using—cast iron’ wheel centres and steel 
fire-boxes, for two examples—they do not take the 
same care with their adjustments, and in many cases, 
we believe, give, if they give at all, a very perfunctory 


} | steaming trial. It is common knowledge that, by con- 


trast with British locomotives, American engines are 
crude and unfinished. We should be very sorry indeed 
to see any lowering of the British standard of excel- 
lence, for we are convinced that good mechanical 
engineering not only pays in the long run, but by 
encouraging a higher sense develops the engineers, me- 
chanics, and artizans of the country in the right direc- 
tion. But how we are to maintain the same standards 
of workmanship and the same excellence of material 
and yet compete with the Americans is a problem for 
the British manufacturer. It could be done fairly 
well in the old days, when the output per man was 
greater than it is now and the wages far less. But that 
advantage has practically disappeared, and America 
is prepared to offer locomotives to Chinese railways 
for less money than ours. It is, we are assured, no use 
to tell the Chinese director that the British product is 
a great deal the better of the two, that it may go into 
service at once, that repairs and modifications will 
not be necessary for a long time, and that it will still 
be serviceable long after the American engine has 
been replaced. He does not care. The American engine 
is cheaper and that is all that matters to him. The 
cost of modifications, renewals, and repairs will come 
into another account. The capital cost is his concern, 
and the British engines are too dear. Here, as we 
have said, is a very serious problem for the British 
manufacturer. How can he so cheapen the production 
of the locomotive that, whilst still maintaining the 
excellence to which he has been brought up, he can 
compete with the cheaper and rougher American pro- 
duct ? If it be impossible then he must consider which 
of the refinements he now puts into his work he can 
surrender without jeopardising its merits. 

We shall be deeply grieved indeed if the magnificent 
reputation which has always been enjoyed by British 
locomotives abroad has to be sacrificed to meet price - 
competition in an open market. But we see all too 
clearly that that is not an improbable result of the 
present high cost of labour. When two pounds a 
week of fifty hours represented about the average 
wage for mechanics refinements were not very cosily. 
With wages standing where they do now, at least 
twice what they were before the war, and with hours 
reduced to forty-eight, refinements have become 
expensive, and we may find ourselves absolutely 
forced to abandon them. We may be constrained to 
follow the American example and turn out engines 
finished in no respect as carefully as of yore. But 
even then, let not the British manufacturer, be he one 
of the old and famous firms or one of the new firms, 
imagine that orders for railway material in China 
will flow in without trouble. He has to meet there 
very active, very intelligent, very astute competition, 
and the only way to do so is to provide himself with 
the very best representatives he can secure. 


Fuels and Forests. 


Tue interest that man takes in the distant and 
uncertain future is astonishing! Heaven knows the 
old world has sufficient worries at the present to 
keep its mind busy, and yet it must for ever be 
endeavouring to see what is going to happen five 
hundred years hence. Can it be that even the most 
intelligent of men have something in common with 
that other portion which is never more happy than 
when it is watching a seer gazing into a crystal 
ball, is inviting a pack of cards to reveal the hidden 
future, or, with aboriginal credulity, seeks, in the 
arrangement of tea leaves at the bottom of an 
inverted cup, for signs and auguries ? What in the 
name of all that is wonderful has the “ thirty-fifth ” 
century to do with us! We may take an interest in 
our children and our children’s children, but can we 
reallygand honestly feel deeply moved about our 
children and our children’s children to the fourteenth 
or fifteenth generation ? Does not the fussing about 
a future far beyond the ken of man reveal either a 
very weak imagination or an extremely poor faith 
even amongst those who profess a belief that science 
and technology have barely escaped from their 
infancy, and that man’s control over still hidden 
forces of nature has barely begun ? We commend the 
matter to the psychologists and invite them par- 
ticularly to inquire whether it is because we are, in 
fact, quite unable to cover a range of five centuries 
hence, and when we make the attempt get no further 
than a hundred years or so ; or, alternatively, whether, 
somewhere inside us all is a perfectly subconscious— 
or should we say, in modernised jargon, “ uncon- 
scious” ?—tendency towards a belief in metem- 


sive luxury; they are content to use material that psychosis, and our “ auras,” or whatever the occult 
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influences. may be, whisper continually in) our 
spiritual_ears .that,if we use up all our coal and oil 
now we shall, in a future existence on this earth, 
suffer from cold shins ¢ 

Having said this much to show our superiority to 
the whole race of, meddlers with the: thirty-tifth 
century, we at once confess to the weakness of our 
own human nature by displaying, ourselves, an 
interest. in the subject. It was handled by that 
illustrious Swedish physicist, Dr. Svante Arrhenius 
with exceptional clearness in a paper he sent to the 
Franklin Institute in recognition of the honour done 
him by the presentation of the Franklin medal last 
May. That paper was reprinted in our issue of 
August 6th, and may be read there by all who are 
anxious about the future. It is always the fuel 
problem of coming generations that worries | the 
present, and it is with the sources of power in the 
days of our descendants that Dr. Arrhenius deals. 
With the exception of atomic power, which, unfor- 
tunately, he does not discuss, and aleohol, which for 
some reason he omits, he covers the whole range of 
our sources of energy—coal, peat, wood, oil, natural 
gas, wind, water and sun. Of petroleum he has the 
poorest hopes; even if the consumption never 
exceeds the present figure of about 3 per cent. of the 
energy contained in the yearly production of coal, it 
will all haye been used up long before the coal is 
exhausted. It is, he deems, far too valuable ja fuel 
to use aS we are using it, and he suggests. that it 
should be employed only for the production of light 
and lubricants. Lubricants we can understand ; but 
light baftles us. Light can be so readily obtained from 
other sources that the reservation of mineral oil for 
that purpose requires further elucidation. Natural 
gas is dealt with in a few words, and peat is not 
deemed of much greater importance. Water power 
is, of course, in a better position, but even of it we 
are told that “there is little hope that white coal 
will be able to. substitute for black, except im a 
small degree.” It will be more and more used, but 
will not appreciably diminish the consumption of 
coal. Estimates made by Koehn and Keplan put 
the total obtainable water resources in the world at 
745 million horse-power, or something under half a 
horse-power. per inhabitant of the globe. An instruc- 
tive table shows the greatness of the variation of their 
incidence. . The; United States might develop 100 
million horse-power,or one horse-power per in- 
habitant ; Great Britain can only look for one million, 
equivalent to the trifling amount of one-fiftieth horse- 
power per person. Norway is the richest of all 
European countries, Iceland alone excepted. That 
happy island, with two million horse-power of, water, 
might give each of its inhabitants twenty-two. Hence 
it “may yet, know. a new, and flourishing era.” 
Norway, with 5.2 horse-power per inhabitant, ~ is 
destined to be one of the leading industrial countries 
of the future.”, .Dr..Arrhenius takes us through the 
various States of Europe, and foretells the future of 
them all. His conclusion that Russia, Germany and 
England will, in times to come, have agriculture for 
their chief industry is not particularly alarming, as 
it is not long since agriculture held the first place 
with us; but we are really agitated about the con- 
dition of our children’s children to the fifteenth genera- 
tion when we learn that Germany and England “ will 
again be covered by forests, as they were in the days 
of Tacitus.” With this prospect: in view, our educa- 
tional authorities might be well advised te consider 
the introduction of a course of Tarzan into the eurri- 
cula of secondary schools: But even that action 
would in the end avail little to ward off our pre- 
destined end, for, says Dr. Arrhenius, “ It seems 
very probable that when fossil fuel has been con- 
sumed, civilisation and culture will return to. its 
birthplace about the Mediterranean and in Meso- 
potamia in the old world, and to Central America 
and the land of the Incas in the new. 

Thus does this great physicist foresee the returning 
swing of the great pendulum. Civilisation, lured by 
coal, swung westward from the East, and the coal 
being consumed, back it goes once more to its natural 
habitat. In all this there is much imagination but 
little faith. The elementary need of all that we mean 
by civilisation is horse-power. Whence that power is 
derived matters not a jot. With few and insignificant 
exceptions—the conversion of the potential energy of 
water apart—we derive it by oxidising carbon. 
Burning is the crudest and simplest of all chemical 
processes; it is a process natural in our present 
elementary state. But he is a daring man indeed 
who will venture to say that there is no other, no 
better way, of deriving power from the elements, 
and will assert that man will never find newer, better, 
cheaper and inexhaustible means of providing himself 
with an illimitable supply of the energy his needs 


‘thickness of the plates, so that it was no longer left 


more be a land of forests and apes. But we submit 
it is far more likely. that.long before the last 
requiem has been pronounced over the embers of the 
last lump of coal, science will have discovered 
methods, now undreamt of, for providing in excess all 
the means that are necessary for a breakneck speed 
of progress to which our present pace is mere 
sauntering. 








Obituary. 


JOSEPH ADAMSON. 


Tue death of Mr. Joseph Adamson, which occurred 
on Saturday, the 14th inst., after an illness of two days’ 
duration at his home, Oaklands, Hyde, Cheshire, 
removes from the engineering profession another link 
with the past. Mr. Adamson was a man of forceful 
personality, characterised by a bluntness and direct- 
ness of expression and with a fund of broad North 
Country humour. He was born in 1843 and was there- 
fore in his seventy-eighth year, and although for some 
few years he had relaxed somewhat his business 
activities he took a considerable part in the conduct 
of his firm until within two days of his death, 

It was as a boilermaker that Mr. Adamson was best 
known, and there is perhaps no man now living who 
has seen greater changes and had more to do with the 
developments in this branch of mechanical science 
than he. Born in Durham, Mr. Adamson was appren- 
ticed in 1858 to his uncle, Daniel Adamson, Dukin- 





JOSEPH ADAMSON 


field, and after five years he was made shop foreman, 
from which position he was ultimately advanced 
until he had the entire responsibility for the com- 
mercial and technical management of the firm. 
During this period stee] plates displaced those made 
of iron, and the punching of the rivet holes in the plates 
was abandoned in favour of drilling. It may be 
recalled that these changes were largely brought 
about by a very serious explosion of ‘a locomotive 
boiler at the works of Sharp, Stewart and Co., Man- 
chester. The first result of the explosion was the 
development. of a proper relationship between the 
pitch and size of the rivets to correspond with the 


to the foreman boilermaker to decide how the joints 
should be made. Higher pressures up to 150 Ib. per 
square inch were also coming into use. It was in 
1859 that steel made by the Bessemer process was 
first employed, later to be displaced by steel made by 
the Siemens-Martin process. Steam domes were 
dispensed with and wrought iron blocks for the 
mountings were used instead of those made of cast 
iron. Mr. Adamson, giving evidence before the 
Select, Committee on Boiler Registration in the year 
1900, expressed the opinion that it was during this 
period that the present art of first-class boilermaking 
was developed. 

Mr. Adamson started in business as a boilermaker 
in partnership with Mr. Henry Booth in 1874, the title 
of the firm being Joseph Adamson and Co., and the 
works at Hyde have been gradually extended until 
they cover some four acres of ground. When the 
works were visited by the members of the Institution 
of Mechanical Engineers in 1894 they were devoted 
entirely to the construction of boilers, but the work 
carried on is now of a more general character, and a 





demand. Dr. Arrhenius may be right; East may 
become West, and West East. Europe may once 


large amount of space and plant is taken up for the 


crane erecting shop, two-storey machine shop, and 
electric shop having been built in 1897-8; | Hydraulic 
plate flanging forms a very conspicuous part of the 
firm’s operations, and the plant includes a 500-toy 
flanging press capable of performing very large heavy 
work, such as pressing boiler end plates and tar sgtij] 
bottoms up to nearly 12ft. diameter. Mr. Adamson 
was one of the oldest members of the Institution of 
Mechanical Engineers, of which his elder son, Daniel, 
is now a member of council. He was also a member of 
the Iron and Steel Institute, the Institute of Metals 
the title of which he claimed to have originated—. 
and was president of the Manchester Association of 
Engineers in 1907-8. In his address Mr. Adamson 
deplored the fact that Manchester engineers, instead 
of deyoting proper attention to new fields, were 
diverting all their energies towards reducing the cost 
of accepted articles, and what was originally engineer. 
ing, he said, had deteriorated into “‘ mere manufac. 
turing.” He was a great advocate for pioneer work 
and individual initiative. Mr. Adamson will he 
greatly missed by a wide circle of friends, many of 
whom were in his employment and have been asso. 
ciated with him in the works at Hyde practically 
since the firm started. Mr. Adamson leaves a widow, 
two sons, Daniel and Harold, and a daughter. 








Literature. 


Naval Operations. Vol. I. : Jo the Battle of the Falk. 
lands, December, 1914. By Str JuLsan 8. Corser, 
Longmans, Green and Co, 17s. 6d. net. 


Tuts first volume of what the public—notwithstanding 
an Admiralty disclaimer on the title leaf—naturally 
regards as the official history of the late war at sea, 
covers little more than the first four months of 
hostilities ; but that was a period so crowded with 
events of major and minor importance that their 
narration occupies 436 closely printed pages, from 
which, - moreover, all but the essential details are 
rigorously excluded. Sir Julian Corbett has accom- 
plished with brilliant success his task of evolving a 
clear, chronological narrative from a mass of material 
voluminous and contradictory enough to have 
daunted a less patient historian. His version of the 
Heligoland Bight action, fought on August 28th, 
1914, is a conspicuous example of his faculty for 
bringing order out of chaos. His account, we may 
add, throws an entirely new light on this, the first 
important sea engagement of the war, and reveals 
more than any other episode in the book the over- 
whelming influence of the personal element in war. 
Hitherto the ‘* Battle of the Bight ’’ has been almost 
universally acclaimed as a model demonstration of 
staff work, in which everything went with clockwork 
precision “ according to plan.’”* No conception could 
be more at variance with the facts. It is true that 
the plans for the attack were well laid, but owing 
to the intervention of certain factors, including low 
visibility, which could not. be foreseen, our raid into 
the Bight might haye ended in a reverse, but for the 
bold decision of Admiral Beatty to take his battle- 
cruisers into an area full of peril for large ships. 

Sir Julian Corbett prefaces his work with a sin- 
gularly lucid explanation of the novel problems that 
confronted our sea command at the outbreak of war. 
The situation we then faced was without precedent. 
‘Quite apart from changes in material—changes 
which in certain vital elements were still in a state 
of restless development—the fundamental factor was 
one of which there had been little or no experience. 
The bulk of our knowledge had been gained against 
enemies that lay to the southward. Never since the 
Dutch wars of the seventeenth century had we had 
to deal with a first-class naval power which was 
based to the northward of the Dover defile, and it 
was on the inviolability of that defile and its long, 
difficult and well-flanked approach from the south 
and west that the traditional: distribution of our main 
fleet rested.”” The solution of the new problem was 
immensely complicated by the absence of capital 
bases on our East ‘Coast. How all these difficulties 
were gradually surmounted ; how, after many s¢t- 
backs, we eventually succeeded in“ readjusting our 
‘naval front to. the changed conditions ; how the 
enemy’s flag was driven from the outer seas and tlic 
communications of Empire were rendered practically 
secure ; how the blockade that finally squeezed the 
heart out of Germany was first established ; how the 
‘Qld Contemptibles ’”’ were transported swiftly and 
safely to France in the teeth of a powerful enemy 
fleet ; and how the Navy played its traditional part 
in the amphibious warfare on the Flanders seaboard- 
all these things are set down clearly and convincingly, 
and form together’a story of absorbing interest. 

In view of the legend, still perpetuated in man) 
quarters, that the tempest of war caught us unpre- 
pared, and with no other policy than the traditional 
one of “ muddling through,’ we especially welcome 
the chapter in which Sir Julian discusses Departmenta | 
preparation for war, before and during the period ot 
strained relations; the compilation of the famous 
“ War Book,” and the rapid mobilisation of our naval 
resources. The impression we receive from this chapter 
is that the British Navy, at any rate, was every whit 
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A careful reading of these pages completely disposes 
of the myth that our first line of defence was inade- 
quately prepared for the shock of war. .That it stood 
firm under the assault was due less to good luck than 
to prolonged and patient, preparation, 

Thankless as is the task of analysing the causes 
of such unfortunate events as the escape of the Goeben 
and the defeat of Coronel, Sir Julian does not shirk 
it. With the help of, official documents, he succeeds 
in clearing up much of the obscurity in which those 
occurrences have hitherto been shrouded. It is not 
his fault if the reader is left still wondering at the 
precise reasons. for the Goeben’s, escape from an 
apparently hopeless position. It is possible that the 
mystery might be resolved if, the evidence tendered 
before the Troubridge court-martial were published ; 
failing this course, one is forced to conclude that 
the German ships owed their escape mainly to the 
conflieting orders that were issued to our senior officers 
in the, Mediterranean at that time. A new point 
brought out in the narrative relates to the Goeben’s 
speed.. She had just been refitted at Pola dockyard, 
and, in consequenee, was able to outsteam our battle- 
cruisers by two or three knots. 

The antecedents of the Coronel tragedy are less 
obscure. If it be impossible to acquit the Admiralty 
of all responsibility for this disaster, it is equally 
impossible to saddle it with the entire blame. Sir 
Christopher Cradock was painfully aware of the 
weakness of his “‘ scratch”? squadron, and was most 
anxious that the armoured cruiser Defence should 
join his flag. The two main points in the indictment 
against the Admiralty are; (1) that it cancelled 
Cradock’s request for the Defence at the critical 
moment, and (2) that it sent out the Canopus, a ship 
whose low speed rendered it impossible for her to 
co-operate effectively with the Good Hope and Mon- 
mouth, which a later pre-Dreadnought might have 
done. We have always deemed it a mercy that the 
Canopus was not present at Coronel. Sir Julian 
Corbett appears to think that her presence would 
have turned the tables, but considering her poor 
speed and old model guns it is much more likely 
that she would have gone to the bottom with the 
Good Hope and the Monmouth, in which case the 
Germans would have gained enormous prestige. In a 
noble passage the historian seeks to define the motives 
that impelled Cradock to accept action in such 
disadvantageous circumstances. On the part of the 
Admiralty it can, he says, be urged that even though 
its instructions lacked something in precision and 
completeness, it had a right to expect that Cradock 
would never suffer himself to be separated from the 
ship Canopus, which had been given him for the 
special purpose of ensuring his safety. ‘‘ But ‘ safetiy ’ 
was a word he hardly knew.” The sacrifice, however, 
was not made in vain. It betrayed the whereabouts of 
the German squadron, and spurred the Admiralty at 
home to superhuman exertions that speedily bore 
fruit. Only six weeks after Coronel, Nemesis overtook 
von Spee at the Falklands in the shape of Admiral 
Sturdee and the two “ Invincibles,’ which Lord 
Fisher, by a positive stroke of genius, had rushed 
across the Atlantic in the nick of time. 

We have read many accounts of the Falklands 
action, but none so ¢omprehensive as Sir Julian 
Corbett’s. He tells us, what is not commonly known, 
that when the German ships were sighted off Port 
Stanley early on December 8th, Admiral Sturdee’s 
squadron was in no condition for action. Most of 
the ships were in various stages of coaling, at least 
two had their fires drawn and their engines opened up, 
and it looked as though many hours must elapse ere 
the squadron could get under way. But, as is the 
custom in the Navy, everyone rose manfully to the 
occasion ; and thanks in great measure to the energy 
of the engineers, all the ships were soon moving under 
a full head of steam. We have heard before, but it is 
good to read once again, of how the Kent, “ a notori- 
ously bad steamer,” developed an amazing turn of 
speed during the pursuit. ‘Towards evening she was 
seven miles astern of her quarry, the Niirnberg, and 
her engine-room staff were already strained by an 
eight-hour run at full speed. ‘‘ But when once she 
had settled down they performed miracles and made 
her surpass herself. By forcing fires with all her 
woodwork they soon had her steaming as she had 
never steamed before, doing, they said, up to 25 
knots ’’—and her top speed on trial run eleven years 
before had been 21.7 knots! In the end she caught 
and destroyed the Niirnberg. 

_ We are glad to see that Sir Julian Corbett has 
found time, amidst. all the maze of. incident with 
which he deals, to pay more than one tribute to the 
splendid work of the engineers, in the merchant ser- 
vice as well as in, the Navy. In this. connection. we 
cannot refrain from quoting the case of the ss; South- 
port, which, in September, 1914, was captured by 
the German gunboat Geier in the Eastern Carolines :— 

“ Having disabled her prize’s engines so that she 
should not get away, the Geier left, her in the harbour 
and went off.on a fortnight’s cruise. No sooner was 
she gone than the master of the Southport, Captain 
Clopet, made up his mind to escape. Desperate as 
was the chance and short the time, the crew agreed, 
and under the clever engineer, Mr. H. Cox, they set 
to work to repair the engines, in spite of the almost 
hopeless condition to which they had been reduced. 
The excentric gear of the mean and high-pressure 
engines and the intermediate stop valve had been 





removed, as well as.a good many of the tools, but after 
eleven. days’. work,. by fitting the astern excentric 
of the’ low-pressure engine to the high-pressure 
cylinder, and cutting out the middle eylinder, they 
got # semblance of a compound engine. True, it 
would not go astern, and if it was stopped might get on 
a dead centre and refuse to start again. Nor was this 
the only trouble. They had over 2000 miles to go to 
reach a British port, and no provisions except)... . 
350 cocoanuts and 400 lb. of a root. which the natives 
only eat in time of famines. With this equipment, 
after infinite difficulty in getting their unhandy craft 
to sea, they started on September 18th with only a 
day or so in hand. Still, they escaped, and on the 
30th put into Brisbane with their news, and another 
brilliant page added to the record of resource and 
daring with which the mercantile marine was. to 
glorify itself in the course of the war.” 

The captain and the engineer subsequently received 
an Admiralty letter expressing high appreciation 
of their seamanship and skill, and to each of them the 
Board of Trade presented a piece of plate. 

There are few histories of which it can be truthfully 
said that they make absorbing reading, but in this 
category Sir Julian Corbett’s first volume undoubtedly 
belongs. He has treated his great theme in a worthy 
fashion, and the conclusion leaves the reader—im- 
patient for the next instalment—deeply impressed 
by the magnitude of the task that our Navy had to 
perform and profoundly grateful to the devoted men 
in every branch of the maritime services, from highest 
to humblest, who played their part in securing for 
us and our friends the freedom of the seas. 








A Great French Tramways’ 
Amalgamation. 


A COMPREHENSIVE scheme of amalgamation of the 
principal surface transport undertakings in Paris 
and the remainder of the Department of the Seine is 
in progress and should be completed in time to enable 
the combined services to be inaugurated by the 
beginning of next year under a system of depart- 
mental and municipal ownership on the one hand, 
and working by a lessee company on the other. The 
project recalls in some respects the procedure which 
was adopted a number of years ago, when the electric 
supply companies in Paris, or Secteurs, as they were 
generally termed, were consolidated under the title 
of the Compagnie Parisienne de Distribution d’Elec- 
tricité, and in accordance with an agreement con- 
cluded between the latter and the City Council of 
Paris in 1907. At that time there was no question— 
nor is there now—of buying out the supply com- 
panies and working their undertakings as a combined 
municipal venture, as the advisers of the City Council 
and the members of the Council themselves knew then 
—as, indeed, they know still better now—that it is 
financially more advantageous to reject the idea of 
municipal working in favour of the grant or renewal 
of a public concession to a private company on con- 
ditions entitling the Council to participate not in the 
profits, but in the gross receipts. As a consequence, 
the obligation was placed upon the company to pay 
an annual rental in the form of a definite percentage 
or proportion of the gross receipts in return for the 
exercise of the rights under the concession. In this 
way the City Council has always been certain of 
receiving a considerable sum from the company every 
year without incurring any of the financial risks, 
while the latter has had to bear the brunt of all 
expansion in working expenses, whether due_ to the 
dearness of raw and semi-finished materials, machinery 
and plant, or to the grant of higher wages and shorter 
hours of labour to the workmen. The disadvantages 
of such an arrangement from the standpoint of private 
enterprise have been severely experienced during 
the ‘past two years, not’ only by the Compagnie 
Parisienne de Distribution, but also by the Compagnie 
du Chemin de Fer Metropolitain de Paris and the 
Compagnie du Chemin de Fer Nord-Sud, which are 
subject to the operation of a similar obligation, and 
which also have seen their net profits and dividends 
declining or vanishing altogether, except where 
special provisional. arrangements have been made 
in. the past two years for the payment of. dividends 
by means of new and temporary agreements with the 
City Council, which will raise fresh controversy in the 
future. 

It is not, however, the underground electric railways 
which are concerned with the scheme of amalgamation 
—at all events for the present. The General Council 
of the Seine and the Paris City Council some time 
ago reached the conclusion that it was advisable in the 
public interest for the surface transport undertakings 
to be combined into a single concern under the 
ownership of the Department and the City, so as to 
be able to co-ordinate the systems, bring about 
uniformity of administration and. working and the 
control of fares, and the construction of new lines as 
may be considered necessary. As under present 
circumstances it would be extremely difficult to float 
a large loan for the expropriation of the companies 
by the payment of a lump sum, the idea was con- 
ceived of offering to pay the purchase price in the 
form of annuities extending over a period of thirty 
years, and the companies were invited to submit their 





claims on this basis. The undertakings in question 
are the Compagnie Générale des Omnibus, which. is 
mainly a tramway company dealing with quite’ one- 
half of the transport services in the Department of 
the Seine, the Compagnie des Tramways de Paris 
et du Departement de la Seine, the Compagnie 
Générale Parisienne de Tramways, the Tramways 
de lEst-Parisien, the Chemins de Fer Nogentias 
and the Tramways de la Rive Gauche. The 
total amount asked for by the six companies is 
37,500,000f. in annuities, but the General Council has 
made a deduction in each case and reduced the total 
to 32,350,000f., and the Paris City Council has 
endorsed the decision of the General Council. As the 
largest undertaking, the omnibus company has 
already accepted the offer in so far as it concerns 
itself, and one company has refused the amount 
offered, while the others still have the question under 
consideration. It is, however, probable that complete 
agreement will shortly be reached so as to permit of 
the constitution of the lessee company which is to 
take over the undertakings at the beginning of 
next year. Indeed, the financial situation of the com- 
panies has become so unsatisfactory—a total deficit 
of 40,000,000f. is expected to be reached by the end 
of this year—-that it is likely they will be glad of a 
transfer on terms which will ensure the redemption 
of the whole of the share and loan capital within a 
period of thirty years. At the same time the possi- 
bility exists that while they are relinquishing the 
ownership of the different transport services, the 
shareholders may combine to form the new lessee 
company which is to take over the working of the 
amalgamated tramways and omnibus undertakings ; 
and in this connection it is stated that the manager 
of the omnibus company has been authorised by the 
General Council to form-the new company. 

The remarkable fact in connection with the present 
scheme is that in contradistinction to the policy pur- 
sued in the cases of the Compagnie de Distribution 
and the two underground railway companies, the 
financial responsibility and control of the new trans- 
port company will be exercised by the General Council 
of the Seine in conjunction with the Paris City Council. 
Under existing circumstances it is scarcely probably 
that any private company would assume the financial 
obligations incidental jo the working of a great 
transport undertaking such as that now in contem- 
plation ,unless guarantees were forthcoming of a 
minimum return on the capital raised by the operating 
company. In fact, it is recognised that working in 
the first few years may be very onerous, the volume 
of traffic having already declined considerably since 
the higher fares were introduced in April of the 
present year, On the other hand, coal and petrol 
prices have further increased, while the working 
expenses for labour, which already reach 130,000, 000f. 
per annum, will be increased heavily by the adoption 
of a new pension system, The data available leads 
to the assumption that the annual revenue will be 
about 225,000,000f. at first, but the financial charges 
of all kinds, including the redemption annuities and 
the settlement of the war accounts of the tramways 
with the public authorities, will be considerably 
greater than the receipts: It has, therefore, been 
necessary to offer fairly favourable conditions to the 
promoters of the new company in order to induce 
them to accept a working concession, although 
terminable at intervals of six years durmg the pro- 
posed period of thirty years. Apparently the receipts 
and expenditure of the company will be credited and 
debited to the General Council of the Seine, seeing 
that the company is to have a share capital of 
60,000,000f., upon which the Council will pay a fixed 
rate of interest of 6 per cent., or 4.9 per cent. net after 
deduction of taxes. In addition, the Council will pay a 
receipts premium of 1 per cent. for the management 
of the undertaking in order to promote. the develop- 
ment of the traffic, and also a small economy premium 
so as to encourage a reduction in working expenses. 
If the amount payable to the shareholders should 
su 8 per cent. the excess is to be divided equally 
between the company and the Department, which is 
also to receive three-fourths of any excess over a rate 
of 10 per cent. The only further comment to be made 
on the scheme is that it shows that some of the 
public authorities in France are beginning to recognise 
that in co-operation with private enterprise the 
financial advantages should not be all on one side 
and the disadvantages on the other, as in the case 
of the Paris electricity distribution company and the 
underground railway companies ; and it is, therefore, 
probable that these three companies will now begin 
to ask for a speedy revision of the terms of their 
antiquated concessions. 








Some years before war broke out, coal had been dis- 
covered in the Malay Peninsula, in the States of Perak 
and Selangor. The coal found at Rawang, in Selangor, 
some twenty-five miles from Kuala Lumpur, the capital 
of the Federated Malay States, proved to be of first-rate 
quality, and as prospection proved a supply of over 
10,000,000 tons, the Malayan Collieries, Limited, was 
formed to work it and place it on the market. The diffi- 
culty of getting plant during the war hindered develop- 
ment, but min.ug was started in earnest in 1915, when 
11,523 tons of coal were obtained. Down to the end of 
1918—the latest year for which figures are obtainable— 
437,388 tons had been mined, and the quantity would have 
been greater but for lack of plant, shortness of labour, 
and epidemics of sickness amongst the workers. 
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The Force and Power of Waves.* 
By I. HIROI, C.E., Kogakuhakushi. 


Tse knowledge concerning the force. of waves, 
although a matter of paramount importance to 
maritime engineering, is still in its infancy. The 
design and construction of such work like a break- 
water, the sole duty of which is to resist the progress 
of waves, has been based more on precedents than on 
rigorous calculations. 

Ever since Stevenson carried out those series of 
observations, described in his classic work, com- 
paratively few, in the knowledge of the author, have 
made study of the action of ocean waves. The 
author, in the course of his connection with harbour 
works for more than twenty years, has had occasions 
of making observations on wave-pressures that may be 
of some interest to those who are engaged in maritime 
works. 

The actual measurements of the force of waves 
carried out by him were mostly made at the Otaru 
Harbour and at Cape Taito. The instruments used 
for the work, as well as ‘in the foregoing experiment, 
were of the following description. 

The instrument shown in F’g. 1 is the kind that 
was used in greatest number. it is essentially a com- 
bination of diaphragm and spring dynamometers. 
The instrument is made of brass, except the spring, 
which is of common steel. A disc about 3in. in 
diameter, and backed by a spring of aporopriate 
strength, is made to receive the strokes of waves. 
The compression of the spring is transmitted by the 
spindle—attached to the dise—to the multiplying 
lever, which moves the index on the graduated limb, 
and leaves it at the end of its greatest travel. The 
whole of this arrangement is encased in a brass case 
covered on top and made water-tight by a rubber 
packing. 

The dise is covered with strong sheet rubber, 
tightly held down by a number of screws. For 
installing the instrument, either a cavity is prepared 
in the wall, with holding-down bolts planted around 
its mouth, as shown in Fig. 2, or, although rarely, 
set on the surface and anchored down as shown in 
Fig. 3. The calibration of the instrument is made by 

applying hydrostatic pressure on the dise, as shown 
in Fig. 4. 

Another form of the instrument, one that should 
more properly be called a wave-dynamograph, has 
also been constructed and used with success. It 
records every wave-stroke on a revolving cylinder 
actuated by clockwork. 

A number of dynamometers as above described were 
installed in groups at different points of the North 
Breakwater at Otaru, located 2790ft. from the root 
of the breakwater. The following tables give the 
results of observations made with these instruments. 


Height in Max. pressure, in Ib. 
relation to per sq. in., observed 
Dynamometers. sea level, during three years, 
feet. 1905-1908. 
I. + 2.4 - 50.0 
BEL tens — 4.8 17.6 
BEE sis - 7.8 14.3 
5 Pe —10.8 10.0 


The static pressure due to the depth of water below 
the mean sea level has, in each case, been deducted 
from the recorded pressure. It is to be noted that 
these maximums are not the registrations obtained 
at a time, but are those taken out from* “the } three 
following reeords. 

Pressure in Ib. per sq. in. 





Deere, Dec., 1905. Nov., 1907. Mar., 1908. 
I. Pre > fais a a - 36.0 
eee 4.6 13.7 17.6 
Ill. .. 6.3 9.3 14.3 
Wy Gas 4.0 10.0 8.0 


These figures show, on the whole, a decided increase of 
pressure toward the water surface, as might have 
been anticipated ; but in some cases, reverse records 
were obtained, as will be seen in the following series : 


ae Dee., 1906. Mar., 1907. = 1907. 
: eres . BOs! Siaii or 2 tite 5.0 
| oo 7.6 1.6 2.6 
Ii. 4.3 6.3 6.3 
Iv. 3.0 9.0 4.0 


Two important plies are to be noted in these results 
of observations. It will be seen, in the first place, 
that the pressure exerted by a wave or waves is 
generally localised in its extent, so that the pressure 
of uniform intensity is limited to a comparatively 
small area. A pressure with mean intensity of about 
30 Ib. per square inch, acting on the vertical surface 
5ft. above and below the dynamometer in a certain 
breakwater, or a uniform one of about 22 lb. per square 
inch on the whole of the exposed vertical surface, would 
have been sufficient to cause sliding of the structure. 
Therefore, it appears probable that the recorded maxi- 
mum of 50 lb. per square inch had not acted on an 
extent much more than a limited area surrounding the 
dynamometer. 

Another point to be neted is in the apparently 
anomalous records of the dynamometers. We know 
from the theory of wave motion, as well as from experi- 
ence, that the force of a wave decreases rapidly frora 
the surface toward the bottom. While most of the 
preceding records of observations are in accordance 


* Abstracts of two pepers in the Journal of the College of 
Engineering, Tokio. June, 1919. 





with this principle, there are several cases in which 
the lower dynamometers recorded greater pressures 
than the higher ones during a storm. An explanation 
for this mt anomaly is in the fact that a wave 
often fails to deal its full blow on the object which 
it strikes. In dynamograph records, taken between 
June 5th and 15th; 1907, thers is but one maximum 
pressure recorded in the course of about twenty-seven 
hours, during which no less than 10,000 strokes must 
have been delivered by the waves on the disc of the 
dynamograph. During a storm of a shorter duration, 
it is by no means unlikely that the instrument may 
fail to record any of the maximums. 

This failure of waves to exert their full pressure 
at each stroke appears to be due to the nature common 
to impinging masses of water. That there is but one 
maximum among the results obtained from more 
than ninety well-directed strokes shows the rarity of 
full blows being delivered by impinging masses of 
water. Therefore, it is not: to be wondered, when a 
great number of waves—generally irregular in motion 
when breaking—-may totally fail to exert their force 
on obstacles; hence the discordant records often 
obtained by maximum-recording dynamometers. 

It is to be remarked that, in the dynamometer 
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contributions to our knowledge with regard to the 
force of waves. j 

Conclusions.—The foregoing discussions lead us to 
the following conclusions :— 

1. The greatest intensity of wave-pressure is found 
near to the water surface, acting on a comparatively 
small area. 

2. A wave dynamometer may or may not record 
the maximum wave-pressure that occurs during a 
storm. 

3. The mean intensity of pressure on a large area 
is hardly possible of direct measurement. 

4. For estimating the probable mean wave 
pressure in any given locality the use of a reliable 
formula is, in the present state of our knowledge, the 
only method practicable. 


Wave Power. 


To those who live on an exposed shore, it is a 
familiar fact that there is not a moment of perfect 
caim on the water surface. In{such a situation, even 
in a perfectly calm weather, there would be observed 
swells varying from Ift. to 2ft. in height, 50ft. to 
200ft. in length, and with a period of 7 sec. to 12 sec., 
and breakers of corresponding sizes, when the shore 
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are not—due to the action of one and the same wave, 


so that these figures do not exactly express the 
variation of pressure exerted by a wave at different: 





records already given, any one series of pressures | is a shelving one. 
under any stated date may not be—more likely they as small as this even would amount to more than 
2/3 horse-power per foot lineal of the shore. If we, 
then, consider the total stretch of over 1500 miles 
of our Pacific coast, an energy amounting, at the least 
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DYNAMOMETER FOR MEASURING THE FORCE O WAVES 


The energy contained in a wave 





estimate, to over 5,000,000 horse-power is being 
wasted and allowed to perform destructive actions 
0 


depths. As to the maximum pressure exerted by 
waves, that measured at the Rumoi Harbour is,’ in 
the experience of the author, the greatest, having | nly. 

amounted to 60Ib. per square inch. The highest! In view of the growing industry of all kinds demand- 
pressure recorded at Otaru was 50 Ib. per square inch. | ing, on the one hand, the increased extraction of coal 
Most of the damages in detail, which, could be done and oil, and more exhaustive utilisation of water 
only by great force,*were doubtless due to such | | power on the other, it will not be difficult to see thai 
pressures acting on comparatively small areas. But | | the time would not be very far distant when other 
the force that affects the stability of a structure like a | sources of power should be called upon to supply the 
breakwater is the greatest mean pressure acting on the | required energy. If it be found possible to make 
whole of exposed surface. This kind of pressure is | economic-use of weve power, it would be a source of 
far more difficult to observe than the one of maximum | energy hitherto almost entirely unlooked for, and 
intensity, as it requires a large number of measure- | may become a means of alleviating, to some exteut, 
ments by dynamographs installed at various depths. | the devastation on the earth’s stored energy, until 
These facts clearly show the futility of an attempt the time comes when the latter is made more com: 
to find, by a few isolated observations, the probable | pletely available. It is with such a question in mind 
wave action in a new locality. | that the writer has, during recent years, carried out 
There are many accounts of wave action in record, | some observations and experiments at Cape Taito, 
but they generally lack in necessary data for cal-| and although they are. still far from being complete, 
culating the pressure. It would be highly useful, | the results thus far obtained are given as the first of 
whenever opportunity offers, to make such observa- | the progress reports. 

tions as will enable one to base thereon the estimation | Cape Taito.—In the Chiba Prefecture, situated ‘n 








of the wave-pressure exerted, and thus to make! Lat. 35 deg. 18 min. N. and Long. 140 deg. 25 mir. E., 
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is a headland projecting into the Pacific Ocean, 
known as Cape Taito. The greater part of the head- 
Jand is @ high promontory cutting in two the vast 
stretch of sandy coast which extends for a distance 
of over 35 miles to the north and 3} miles to the 
south of the cape, terminating at both ends in pre- 
cipitous shores. 

Owing to the outlying shoals and the shelving 
bottom in the neighbourhood of the cape, the waves 
reaching the shore are of moderate sizes, ranging 
from lft. to 3ft. in height in calm weather. The 
higher waves are all broken in the offing, at the dis- 
tance of over 1000ft., so that they rarely exceed 
4ft. or 5ft. when they approach the shore. Even in a 
calmest weather, owing to the swells reaching the 
shore, there ace always waves about 2ft. in height, 
and 160ft. in length, with periods ranging from 
8sec. to 15sec. It is mainly for these reasons that 
the locality was chosen as the site for the experiment. 

As to the force exerted by the largest waves, it has 
been found from the records obtained by the dynamo- 
meters placed at mean-tide level, on a solitary rock 
standing in a depth of 3.5ft. at low water, and about 
200ft. from the shore, that the maximum pressure 
amounted to 2 tons per square foot. 

Wave Power.—The energy contained in a wave is 
both kinetfe and potential, the former kind consisting 
of the orbital velocity of water particles and the latter 
in the elevation of the same above the position they 
occupy when at rest. It has been mathematically 
demonstrated that in a trochoidal wave these two 
forms of energy are equal in amount, each being ex- 
pressed, for deep-water wave, by the equation 





_ wh* ae *) 
E = Sy (2 - th 
in which EZ = one-half the total amount of energy 
per unit length measured along the 
crest of the wave. 
a = height. 
lL = length. 
w = weight of unit volume of water. 


A wave, when broken, will have its amount of | 


energy reduced by the resistance it meets with at the 
bottom, the more it progresses toward the shallow 
water. As all the waves reaching the shore at Cape 


Taito are waves already broken, if not shallow water 
ones, their energy is considerably less than the amount 
In order to measure the 


they had in the offing. 
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F.G. 5—EXPERIMENTAL WAVE 


energy in such waves and at the same time to utilise | rise of lft. in tide increased the amount of total 
| energy measured by about 100 per cent. on an 


it, an experimental motor was constructed and put 
into operation, as will be described in the following. 

Experiment 1.—The energy in a wave, when the 
latter is breaking on a shelving shore and running up 
the slope is, at a certain moment, almost entirely 
kinetic before it becomes wholly potential. In order 
to measure the energy at the moment, and at the 
same time to transform it into a mechanical one, a 
simple device, shown in Fig. 5, was constructed. The 
structure, which is still standing, consists essentially 
of a float-board fixed to a rigid frame, which is 
suspended from the top of a tower and made to swing 
in a pit with a bottom forming a circular are. The 
float-board is 6}ft. in width ; and that of the channel 
is made slightly larger. The hinge from which the 
frame is suspended is 18. 2ft. above the lowest portion 
of the pit. The sides and the back of the pit are 
built of concrete, while the bottom is formed by 
excavating in the shale. To -facilitate the con- 
struction, the excavation was stopped at 0. Sit. 
above M.S.L.; although for constant working of the 
motor, it should have been made at least lft. below 
M.S.L. 

For measuring the energy in waves entering the 
pit, the float-board is weighted with stones, making 
a large pendulum, which is allowed to swing freely 
under the stroke of the waves. The amplitude of the 
motion of the pendulum, measured at each stroke, 


gives the amount of the available energy. 


| the height. 











The following tables show some of the results of 
observations, and the calculations made therefrom. 











Tassie I, 
W = 1035 Ib. 
8 of tide Wave- Energy in ft.-lb. 
i tel... Se A bk ee 
bottom. ft. ft. deg. Pendulum. Water. 
f 2.6.3. O83. 8 3 580 .. 600 
h = —0O.8ft. .. OF Bee Beas | Se 830 .. 1,200 
| 4.0... 1.4 5, 26 5: 1700; 4,300 
f 3:0... BBs. De. Se a Bee 
h= —O, 2ft, 4.0... 31.5... 28°... 2010 .. E00 
\ 4.5... 1.7... 32 .. 2600 .. 9,200 
Tasre IT, 
W = 1155 1b. 
— of tide Wave- Energy in ft.-Ib. 
ref, to pit height, ~ d e -— ~ 
bottom. ft. ft. deg. Pendulum. Water. 
( 2.6... 31.6 5. 22 .. 1390 .. 2,800 
h= +0.8ft. .. , B:8 52 Be on ee ce cee .. 1,000 
| 4.0... 2.0... 35... 3550 .. 14,000 
i 2.6 ...b.6.. 28°... 2230 .. 6,000 
h=+l1.lft. .. | 3.5 .. 2.0 .. 35 .. 3340 .. 14,000 
( 4.6... 2.2 .. 41... 4660 .. 25,000 
Tanie III. 
W = 1600 lb. 
Stage of tide Wave- Energy in ft.-lb. 
ref. to pit height, d a no _ 
bottom. ft. ft. deg. Pendulum. Water. 
i S.ss Se as Res Sees Dee 
k= Oft. -> 4 88. 2.0 .. 26... 2600... 5,200 
{ €4.05,.¢-2.2....20-.. 3360... 9,000 
{ y eS ee te | a 
k= +0. 8ft. . 4. £0 cab ou, wees eee oe 8900 
\ 4.0... 2.6 .. 32... 4000 .. 13,300 


All these waves appeared to be abnormally long, 
and, as measured, were found to be about fifty times 


On comparing the results given in the foregoing 
tables, it will be seen, as might have been anticipated, 
that the amount of energy contained in a wave 
differs consideiably with stages of the tide, and, to 
a certain extent, with the load in the pendulum. 
Thus, waves 3ft. and 4ft. in height entering the pit 
carried with them the following amounts of energy : 


Tasre 1V. 
W in lb. 1035 1600 1155 
h in ft. - -0.8 —0.2 0 +0.8 40.8 +1.1 
Total energy in ft.-lb.— 
In 3ft. wave 1700..2250.. 5,400 .. 7,700... 7,200.. 11,300 


In 4ft. wave 6000..7500 .. 12,350 .. 17,300 .. 17,500. . 23,500 
These figures, approximate as they are, show that a 














Swain Sc 


MOTOR 


average. A change in amount of the suspended load 
also affected the energy imparted to the pendulum, 
as will be seen in the following table : 


TaBLE V. 
W in Ib. 1035 1600 1600 1155 
h in ft. -—0.2 0 + 0.8 + 0.8 
Energy imparted to the pendulum, in ft.-lb.— 
By 3ft. wave... 850 .. 1840 . 2500 1970 
By 4ft. wave 2010 3350 4000 3550 


In the first two cases, the stages of the tide were 
nearly alike ; in the last two, they were exactly so ; 
meanwhile the energy in the heavier pendulum was 
found to be in excess of that in the lighter to an 
extent of about 5 per cent. for every 100 1b. of the 
difference in the weights. 

It will thus be seen that by lowering the sill of the 
motor, and at the same time by adjusting the amount 
of the load properly, the useful amount of energy 
might be considerably increased. The following 
tables give the results of measurements made both 
in calm weather, and when there were some wind- 
waves. 

The results given in the preceding tables again 
show that the greater amount of energy is developed 
with greater loads and higher tide. Tables VI. and 
VII. show cases in which the loads and the heights of 
tide were moderate. Table VIII. is the case with 
brisk east wind and sufficiently high tide, but with 





; imatielents load. In none of these cases did the 


amount of energy measured attain 1 horse-power. 
Table IX. gives results obtained with. sufficiently 
high tide and ample load, but the outlying sand bar 
at the time, some 600ft. from the shore, had so broken 
the wave before the latter reached the motor that the 





Tasre VI. Taste VII. 
W = 1035lb. h= + 0. 3ft. W = 1155lb. h = + 1. 0ft. 
Wave-height = 1. 3-4. 0ft. Wave-height = 2-6ft. 
Mean period = 9.2 sec. Mean period = 9.8 sec. 
Interval = 2 min. 37 sec. Interval = 2 min. 36 sec. 
Energy im- Energy im- 
Amplitude parted to the | Amplitude parted to the 
in deg. pendulum in deg. pendulum 
in ft.-Ib. in ft.-Ib. 
22°; - 1200 46.5 5870 
16. 600 39. 4290 
| RES 810 De yg. aeOe 
24. 1500 TF Ee 
20.5 1090 38. -- 3960 
31. 2500 oP ss... -- 4290 
24 1500 655°: 3:%.. 5870 
27.5 1900 44. .- 5190 
16 600 35 3340 
22.5 1300 42.. 4790 
33. 2800 38 .. 3950 
21. 1100 35 .. 3340 
9.5 220 31.5 2830 
az 350 20.5 1220 
: aoe 150 47.5 6090 
22.5 1300 40.5 4580 


Total .. .. 63,900 
Mean, 410 ft.-lb. per sec. 
' Tasre IX. 
| W = 1800Ib. Ah = + 20ft. 
Wave-height = 2-5ft. 

Mean period = 10 sec. 


| Interval = 2 min. 10 sec. 
Sand bar, 600ft. from the shore. 


Total .. .. 18,9 
Mean, 120.6 ft.-Ib. per sec. 
Tasre VIII. 


W = 990lb. A= + 1. 4ft. 
Wave-height = 2 to 7ft. 
Mean period = 8.5 sec. 
Interval = 2 min. 8 sec. 


Energy im- 


Amplitude parted to the Energy im- 
in deg. pendulum | Ampl.tude parted to the 

in ft.-Ib. in deg. pendulum 

33. . 2700 in ft.-Ib. 
26.5 1780 27. -- 3210 
42. 4160 | 35. 5370 
24. 1500 } 36 5650 
14.5 520 37 5950 
30 2200 | REco 500 
SB.6 ee See 12.. 650 
EN OEPRESOES | BF 160 
36.5 3190 30. 3980 
48.5 5500 29. 3740 
16.5 680 33. 4790 
36.5 3190 Bhs 500 
30 .. 2200 40. 6950 
30... 2200 33; 4250 
50.5 6020 30. 3980 
Total .. .. 42,430 | Total .. .. 49,680 

Mean, 332 ft.-lb. per see. | Mean, 382 ft.-lb. per sec. 


energy measured did not exceed 380 foot-pounds per 
second. It is estimated that by lowering the bottom 
of the pit by about lit. below low-water level, an. 
energy of more than 1 horse-power would become 
obtainable at almost all stages of the tide. 

The inherent defect of a wave motor of this kind 
is in the large amount of energy that remains stored 
in the water, after imparting ail that is possible to 
the pendulum. The simplicity of construction and 
durability are perhaps the only merits that may be 
attached to it. The greatest difficulty attending the 
construction and operation of a wave motor of any 
kind is in the fluctuations of wave power from instant 
to instant. A wave may be followed by another five 
times as great, while at Jonger intervals waves 
differing hundred times in size may assail the struc- 
ture. The difficulty is, consequently, not only in 
obtaining a uniform power, but also in making the 
construction capable of withstanding the action of 
greatest waves. 

Experiment 2.—It is a well-known fact that one 
of the most destructive actions of waves is in com- 
pressing the air, contained in interstices of the body 
acted on. In order to measure the amount of air 
thus compressed and the intensity of the pressure 
attained, and if possible to turn it into some use, an 
arrangement has been installed at Cape Taito. A 
grated opening about 1} square feet in area was 
formed at mid-tide level in a rock fully exposed to the 
sea, and connected by a pipe 3in. in diameter with 
an air chamber of about 4 cubic feet capacity. The 
upper end of the pipe was provided with a check valve 
for accumulating the compressed air in the chamber. 
Owing to insufficient depth in front of the grated 
opening, the pressure attained in the chamber did in 
no case rise above 8 lb. per square inch. A steam 
whistle put up on the top of the chamber gave out a 
continuous sound, audible for about a mile. 

While such an arrangement would not be of much 
value for utilising waves for a motive power, it may 
be found useful in indicating the position of a low- 
lying rock or shoal. 








In the general offices of the Southern Pacific Railroad, 
a bureau has been established for printing, multigraphing, 
mimeographing, photographing and such other duplica- 
tion work as is required for railway purposes. In addition, 
repairs are made to typewriters, dictaphenes, adding 
machines and other office equipment. The dictaphone 
cylinders are shaved and each cylinder may be used 
a hundred times. More than 800 are shaved and distri- 
buted daily. A photostat camera is installed for the 
purpose of photogravhing legal and other documents, 
waybills, statements, maps, &c., formerly copied by hand 
or typewriter. A miilion and a-half multigraph ‘copies 
are turned out monthly, saving a considerable sum in 
printing. One operator, in a test trial, is said to have fed 
11,000 sheets in an hour. Multicolour presses arc also used. 
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RAILWAY—THREE-CYLINDER MINERAL LOCOMOTIVE 








North-Eastern Railway Mineral 
Engine. 


WE reproduce as a Supplement to-day the general 
arrangement of a mineral locomotive introduced on the 
Northern-Eastern Railway by Sir Vincent Raven last 
year. Several examples have already been completed. 
They are known as the T 3 class, and are three-cylinder, 
eight-wheeled coupled engines, with cylinders 18}in. 
diameter by 26in. stroke, and wheels 4ft. 7}in. diameter, 
spread over a wheel base of 18ft. 6in. The three cylinders 
and valve chests are in one casting. The chests are 
common to all three cylinders, with the three exhaust 
chambers separate to the bottom of the blast-pipe. Two 
of the piston valves are placed on each side of the central 
cylinder, and the third valve on top of that cylinder ; they 
are driven by three sets of link motion. The working 
pressure of the boiler is 180 1b. per square inch, and at 
85 per cent. of it the maximum tractive force exerted is 
36,963 lb. The total heating surface. is 2094 square feet, 
and a Schmidt superheater is fitted. 

These locomotives are provided with self-trimming 
tenders having a capacity of 5} tons of coal and 4125 
gallons of water. In working order the engine weighs 
71 tons 12 ewt., and the tender 44 tons 2 ewt., making 
in all 115 tons 14 ewt. They have been designed to deal 
with heavy freight traffic, hauling trucks up to 1400 tons 
on a gradient of | in 200 and are in traffic in the Newcastle 
district. 








Electrification Schemes for Holland 


Some particulars of the various schemes for the employ- 
ment of electric power which are being considered by the 
Government of Holland are given, in a report by Mr. 
R. V. Laming, Commercial Secretary to H.M. Legation 
at The Hague, as follows : 

The three largest towns of Holland practically ran their 
tramway systems during the war on the power produced 
by refuse-burning power stations built during the war, 
and the plans to electrify the provincial railway lines have 
been further developed. For the present, electrification of 
the line connecting The Hague with Amsterdam and 
Amersfoort is projected, and many of the steam tram ser- 
vices are contemplating a similar step. The Netherlands 
railway companies have sent a commission abroad which 
is to report on the systems of electric traction employed in 
England, Switzerland and America, and on the completion 
of this tour a decision will be taken as to the most advan- 
tageous system for use in Holland. 

No lines were electrified during last year owing to the 
unstable conditions abroad, and the impossibility of 
obtaining sufficient and regular supplies of material required 
for construction. On April 16th, 1919, the Minister of 
Waterstaat (Ways and Communications) appointed a 
Commission to investigate and report on a general scheme 
of electrification under one uniform control. The following 
were the terms of reference :—(a) To formulate a general 
scheme for the supply of electrical power with a rough 
estimate of the cost ; (b)in connection therewith to report : 
(1) In which parts of the country the carrying out of sucha 
scheme should be first begun, (2) the financial outlays 
immediately required for the installation of the scheme in 
such districts, (3) the proposed measures for the establish- 
ment and management of the undertakings, (4) all further 
measures considered necessary for a speedy solution of the 
question. 

The Commission’s report, which was issued at the end 
of the year, states inter alia that :—-The generation of 


electric current and the prodaction of electrical power | 


as a whole ought to be entrusted to the State. The current 
should be supplied in bulk through high tension feeders 
from central stations. The task of conveying the current 
from the distributing centres to the principal places of 


consumption within the boundaries of the several provinces | 


ought to be entrusted to the provincial governments ; 
and the supplying of current directly to the premises 
of the consumers ought to be in the hands of the munici- 
palities. Nevertheless, it is recommended that the pro- 
vincial governments be empowered to furnish electric 
current independently of municipalities to undertakings 
that partake of more than a local character, such as tram- 
ways, works for the draining of marshes, large factories, 
&c. It is further desirable to exempt certain munici- 
palities already possessing important central stations of 
their own from the scope of these recommendations. 





oe Ame ; 
Finally, the cases where no provincial electric supply under- 
takings are in existence, the State should reserve to itself | 


the right of supplying electric current to combinations of 
municipalities, to railways and tramways, and to con- 
sumers for traction’purposes, but only in the event of the 


provincial government concerned not being in a position | 


to provide electric.current at cheaper rates. 
In order to carry out schemes of the magnitude suggested 


a considerable amount of expenditure will be involved. | 


It is, however, within the power of the State to finance 
such undertakings on a comprehensive scale. 


industries, and by the adoption of legal measures to 
promote the establishment of small factories which could 
not otherwise carry on their work on an economic scale 
owing to the high cost of fuel, maintenance charges and 
labour, the State could render great assistance with 
regard to the further plan of supplying electric current to 
combinations of municipalities, &c. The Commission 
is unable to make any concrete proposals owing to the 
fact that the application of electric power to industries 
and the demand for current are rapidly on the increase. 
Furthermore, no exact information in respect of the 
quantity of such requirements, the localities where current 
would be consumed in bulk and the construction of central 
works is available at present. The recommendations made 
are, therefore, only a rough outline. : 

In order to fulfil the requirements of the scheme, a high- 
tension network would require to be set up with a pressure 
of at least 50,000 volts throughout the various provinces, 
fed from a number of large central stations, whilst the 
current—of a virtual tension of, say, 10,000 volts 
would be distributed through the same central stations, 
connected by a number of transformer station with the 
network already referred to. Existing factories could be 
connected provisionally with the said network and could 
be disconnected at a later date if the working were found 
to be too expensive. In this connection, however, current 
could only be supplied to the high-tension network through 
transformer stations. In the present stage of technical 
science a complete underground high-tension network is 
out of the question. 

The quantity of current required would be, during a 
working period of 3000 hours, 300,000 to 400,000 kilowatts. 
The amount of power that will be ultimately required for 
electrification of the railways is not taken into account in 
the foregoing calculation. The generation of current will 
in the long run be obtained most economically from a 
small number of electric stations, each with a generating 
capacity of 75,000 kilowatts. 

The question of conveying electricity through special 
high-tension mains is debarred at present. Estimates 
furnished go to show that even in the case of big power 

| stations where the power producing factors are favourable, 
and where the distances are short, the better-class fuel 
can be transported by railway more cheaply to produce 
power than current can be conveyed by electric mains. 
Such is not the case, however, where the cost of production 
per kilowatt hour would be low owing to the use of cheap 
fuel with a limited calorific power, e.g., coal slime, coal 
refuse, &c. The inferior qualities of coal could be used 
in the first instance for the generation of current in close 
proximity to the coal mines, and, as the demand increased, 
the better quality of coal could be utilised for generating 
electricity for conveyance over the longer distances. 

Large central stations could be established :—(a) In 
Amsterdam and Rotterdam as the chief centres of con- 
sumption. (There are already two stations at Amsterdam 
and one at Heerlen, in Limburg, for supplying local needs. ) 
Fuel could be easily transported to those centres by sea 

|} and by the inland waterways. (b) In ‘Geertruidenberg 
| (North Brabant), where there is already a large central 
| station. (c) In North Limburg, as a centre of large con- 
sumption. 

A rough estimate can nevertheless be made of the cost 
| of construction by the State of the system of network, 
| inclusive of sub-stations, but exclusive of central stations, 
| and embracing 1500 kiloms. of high-tension mains and 


fifty-six transformer stations to carry a maximum load of | 


| 200°000 to 300,000 kilowatts. This estimate is roughly 
| 75 million florins. The cost of building several large 
| central stations to provide a total maximum load of 
200,000 to 300,000 kilowatts would alone amount to 
50 million florins. The period necessary in which to com- 
plete these works and to lay the necessary high-tension 
mains, even assuming the existence of a thoroughly com- 
petent staff of employees and assuming that the works 
were commenced simultaneously in various parts of the 





five to ten years. 
| Expeditious progress with the construction of the works 


By laying | 
down electric mains to ensure the working of existing | 


country, is estimated on the most conservative basis at | 





| and efficiency in administration and control can only be 
| attained if a departure be made from the customary 
| routine in other branches of the publie service. The 
management ought to be entrusted to person endowed 
with first-rate capacity, who should be empowered to 
undertake transactions independently and free from the 
|trammels of excessive centralisation. Moreover, the 
| principle of appointing officials for life, with the frequent 
| attendant difficulties in removing them if found incom 
| petent or unfit before the age of sixty-five years, must he 
abandoned. é = 
In concluding its report, the Commission states that it 
considers it desirable that two draft Bills should be intro 
, duced in Parliament without delay :—(1) A Bill to provide 
for the establishment of a State industry similar to th: 
law of June 24th, 1901, for the exploitation of State mines 
in Limburg; (2) a Bill to provide for the allocation of 
10 million florins for the State electric industry in 1920. 








Another Blast-furnace in China. 


Tue latest blast-furnace, for smelting iron ore, to be 
set to work in China was recently blown in nearJHankow, 
some 600 miles up the Yangtze River. Already there are 
the four furnaces of the Hanyang Ironworks in the imme- 
diate neighbourhood, while some 60 miles further down 
stream the eight Tayeh furnaces are being erected. Apart 
from a few furnaces in the North, the furnaces are the only 
ones in China, and the commissioning of the new unit is 
thus a matter of some considerable importance in the 
industrial progress of the country. 

The new furnace has been put up at the Yangtze 
Engineering Works at Seven Mile Creek—seven miles 
below Hankow—which have, in the past, been chiefly 
occupied in constructional work, such as railway bridges, 
pontoons, &c., and are run entirely by Chinese engineers, 
without European assistance. 

The furnace is designed to produce 100 tons of sand- 
cast pig iron per day. It is supported by six cast iron 
columns, has six tuyeres, and is lined with fire bricks 
purchased from the Kailan Mining Administration 
Tientsin. The cast house has a span of about 50ft., and 
is 100ft. long, with steel columns and iron roof. Bosh 
cooling is effected by sprays held on the steel plate jacket 
by plate strips. There is also one row of copper bosh 
plates immediately above the tuyere line. There is no 
cooling above the mantel, but a permanent spray pipe is 
installed on the shell to take care of any hot spots that 
may develop. The furnace top is of the double bell 
stationary type, and is served by a single skip. There are 
two sets of horizontal hoisting engines—one for spare 
each with double high-pressure cylinders, 12in. diameter 
by 20in. stroke, designed and built by the Yangtze 
Engineering Works. There is one primary dust catcher 
of ordinary type and one centrifugal whirler for cleaning 
gas for the stoves and boilers. 

The blowing equipment consists of two horizontal cross 
compound engines and one tandem compound engine. 
The steam end of these engines was purchased from stock 
abroad, while the air end was designed and made in the 
Yangtze Works. It is equipped with plate valves of the 
Allis-Chalmers type. Air for blowing engines is taken 
through two cylindrical containers, arranged like a 
surface condenser with the idea of precipitating moisture 
and giving a drier blast, especially in the summer weather 
when the atmosphere ranges about 110 deg. Fah. with a 
humidity nearing the saturation point. Two surface con- 
densers, each of about 1200 square feet surface, and 
calculated to give 25in. of vacuum, have been installed. 

In the boiler house there are four boilers of the water- 
tube type, each of 1500 square feet heating surface and 
150 lb. working pressure, provision being made for two 

|more. They were designed and built by the Yangtze 
| Works, as were also the gas burners of the Peaton type. 

The main water supply is drawn from a large settling 

| pond at the back of the works. It flows by gravity through 
an 18in. cement pipe line, and is pumped to the water 
tower by two horizontal steam pumps. Either one of the 
| pumps is powerful enough to furnish all the water required. 
| All discharge water from the condensers, stoves, furnaces, 
&e., is returned through deep drains back to the settling 
| pond or to a cooling pond near the water tower and is used 
over again. Ample filters have been installed to ensure 
| clean water for all purposes. The water tower, which is 
of reinforced concrete, has a capacity of 80,000 gallons. 
A steam generating set, manufactured in England, is to 
be installed in the main engine house, and will furnish 
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power for the whole works, allowing the present equipment 
of suction gas plant to be held in reserve. 

The buildings are :—A three-storey brick building for 
combined purpose of office, laboratory and living quar- 
ters; @ blowing engine house of brick and reinforced 
concrete roof 50ft. by 90ft,, equipped with a 10-tom over- 
head travelling crane ; condensers building at the south- 
east end of, the blowing house separated by .a curtain 
wall, built also of red brick, with reinforced conerete 
roof; & boiler house of red brick and reinforced concrete 
roof, 40ft. by 95ft.; a hoist house of brick and cement 
face and red-tiled roofing: a haulage house near the 
shore of the same construction, and other suitable buildings 
for housing coolies, workmen, and for men around the 
furnace. 

The handling of raw materials from the bund to stock- 
yard is rendered exceedingly difficult, by reason of the 
difference of 45ft. to 50ft. between high and low water 
in the Yangtze River. At present manual labour is 
employed for carrying the ore and coke out of the lighters, 
but rope haulage, electrically operated, is to be installed. 

The blast-furnace is producing foundry iron withdrawn 
from the Elephant Nose iron mine at Tayeh, while coking 
coal is obtained from Liu Ho Kou mine. 








Books of Reference. 


The Royal Automobile Club Year Book, 1920. London: 
The Royal Automobile Club, Pal! Mall, S.W. 1. Price 5s. 
net.-In the new edition of this handbook iust received 
many of the old features, which were necessarily omitted 
during the war, reappear in a revised form. Foreign 
information is included in the Touring Section, and an 
article is ineluded ** On Taking a Car Abroad for the First 
Time,” which will prove of great assistance to those who 
contemplate doing so. Much has been added to the Legal 
Section, and articles have been included on what a pur- 
chaser has to do when buying a car, and on the lighting of 
vehicles. The ratings of motor vehicles for taxation pur- 
poses are given in the Technical Section. 


The Engineering Index, 1919. Published by the 
American Society of Mechanical Engineers, 29, West 
Thirty-ninth-street, New York. Price 4 dols.—In the 


* Index ” for 1919 over 500 pages of closely printed matter 
are given. The American Society of Mechanical Engineers 
acquired the “ Index” at the close of 1918 and immediately 
set about studying the various methods of indexing. The 
hook in its new form represents the results of the investiga- 
tion. The ** Index ”’ has been compiled by the staff of the 
Society, and over 700 publications are dealt with in the 
12,000 items referred to. 








DETROIT-WINDSOR SUSPENSION BRIDGE. 


THE proposal to connect Detroit and Windsor with a 
bridge across Deoro t Ri--or has moved nearer fruition by 
a meeting of representatives of twenty-five prominent 
capitalists in Detroit, at which 10,000,000 dols. was 
guaranteed for such construction. It is estimated that the 
bridge would cost about 28,000,000 dols., and would be 
of the suspension type. Negotiations already are under 
way to obtain the remainder of the sum needed. Tentative 
plans call for a bridge about 2000ft. long, carrying two 7ft. 
side walks, two street car tracks and four railway tracks. 
The bridge would be 110ft. high at the centre and 100ft. 
high at each end. This would be in line with an agreement 
with the Great Lakes Carrier Association. An inquiry into 
the needs of vessels that would use the proposed Great 
Lakes—St. Lawrence waterway has shown that no wireless 
masts more than 100ft. high will be required on ships. 








‘ 


Tue director of the Swedish Air Traffic Company, inter- 
viewed by a representative of the ‘‘ Degens Nyheter ’’ on 
the possibilities of Swedish air transport in the near future, 
expressed the opinion that regular air traffic in Sweden 
would for the present be too expensive. They must, he 
said, first try to establish connection with the international 
lines converging on London, Italy and the Baltic States. 
Only then would Swedish intermediary air lines prove 
economical. As soon as commercial relations and the need 
of transport with the Baltic States had grown so great 
that the present means of transit were insufficient, then the 
Swedish air traftic to Baltic ports, such as Riga, Reval, 
Wasa and Helsingfors might become a commercial 
proposition. 

From tramway statistics prepared by the Ministry of 
Transport it appears that since 1878 the length of the 
route open for public traffic in the United Kingdom has 
increased from 269 miles to 2728 miles in 1918-19. In the 
latter year 1718 miles were owned and worked by local 
authorities, and 146 miles owned by local authorities were 
worked by companies. The length of route worked by 
electrical traction was 2660 miles, or 97.5 per cent. of the 
total distance. Compared with the last completed year 
prior to the war—1913-14—the total number of passen- 
gers carried has risen from 3,426,473,192 to 4,557,640,078 
in 1918-19, an increase of 1,131,166,886, or 33 per cent. 
In the same period the number of car miles run has 
decreased from 354,379,672 to 320,378,376, with the 
result that the average numbers of passengers per car mile 
is now 14.2 as compared with 9.7 in the yéar 1913-14. 
The number of journeys per head of the estimated civil 
population works out at 108 as compared with 74 in the 
year 1913-14; whilst the number of passengers carried 
per mile of route open was 1,668,122, an increase of 
400,387, or 31.6 per cent. on the pre-war figure. The 
number of local authorities which have obtained powers in 
connection with trackless trolley undertakingsistwenty-six, 
and of these only seven actually carried passengers. Five 
companies have also obtained powers, of which only one 
was operated during 1918. 


Provincial Letters, 


THE MIDLANDS AND STAFFORDSHIRE. 
(from our own Correspondent.) 
Iron Prices and an August Market. 


SuSPENSE continues to be largely characteristic 
of business in the local iron and steel trades. Buyers of 
all classes of material are inclined to play the waiting game 
a little longer in view of present high prices. It is begin- 
ning, however, to be generally realised that there is little 
advantage in waiting, as labour and railway rates con- 
ditions mainly forbid the likelihood of any general reduc- 
tion. The bar mills re-started after the holidays with well- 
filled order books, and the lull in the placing of new business 
is regarded as mostly temporary. Producers in different 
branches report a fair number of inquiries, and consumers 
seem to be pressing for deliveries at the earliest date. It 
may be that they definitely anticipate higher quotations. 
The outlook for the autumn is still good,’if unexecuted 
orders furnish any criterion. One of the great difficulties 
attending the placing of orders is the continued uncertainty 
with regard to prices. Materials are constantly fluctuating 
and labour increases are still mounting. When delivery 
can be got back to a normal condition then firm prices can 
be quoted. No buyer likes to place orders at uncertain 
rates. Any little chance that there might be a fall in values 
has been dispelled by the May-June return of the Midland 
Wages Board. This shows that the average net selling 
price has risen by £3 6s. 7d., compared with the preceding 
two months, and now stands at the phenomenal figure of 
£31 13s. 6d. per ton. The advance in the average price is, 
it is most regrettable to note, accompanied by a reduction 
in output to the extent of over 2200 tons for the seventeen 
firms selected for the purposes of the sliding scale. The 
full significance of the drop will be realised when it is men- 
tioned that there are seventy firms affiliated to the Wages 
Board. In view of the increased wages which the puddlers 
will now receive—something between 40s. and 50s. per ton 
compared with 9s. 6d. per ton in August, 1914—and the 
coming advance of railway rates, ironmasters this week give 
no hope of reductions in manufactured iron quotations. 
On the contrary, there is some prospect that with antici- 
pated quicker buying after the holidays prices will spurt 
up. Staffordshire ironmasters are reluctant to take this 
step, but are beginning to declare that the conditions of 
production will leave them no alternative. 


Bar and Sheet Trades. 


Staffordshire marked bars keep at £33 10s. and 
‘“* Crown’ bars at £30 10s. basis or £32 10s. actual selling 
rates. A small lot of Lancashire bars was to-day—Thurs- 
day—on offer on Birmingham ’Change at £25 delivered. 
Producers of small rounds, squares, and flats contend that 
they can make no reduction on the £34 10s. basis for three- 
eighths sizes, which means about £35 2s. 6d. delivered 
Birmingham. For five-sixteenths sizes the trade “ extra ”’ 
mounts to 30s., and for quarter inch to £3. Gas strip is 
selling at from £32 to £34 and the mills have plenty of 
orders on hand. The scarcity of puddled iron is an 
important factor. This material is distributed in small 
quantities, the price being about £24 per ton for bars and 
£24 10s. for large iron billets. Prices for galvanised 
corrugated sheets still show a downward trend, the week’s 
quotations being £48 to £50. There is a good deal of com- 
petition for orders, which, so far as the export markets are 
concerned, hang fire in a very pronounced way. Manu- 
facturers are able to make price concessions by reason of 
cheaper steel bars, which are now obtainable at £23, and 
also spelter, which is about £43 delivered in this district. 
Ordinary black sheets, open annealed, have come down to 
£41 and £42, while close annealed steel sheets, 72 by 30 by 
24 gauge, show a substantial reduction at £43 a ton free 
on rail. 


Forge and Foundry Pig Iron Values. 


An attempt is on foot to force down pig iron values 
especially the forge qualities—which are plentiful. 
Northamptonshire smelters have this week been pressed 
to accept £11 10s. for good forge qualities, compared with 
£11 15s., which has been quoted for some months. The 
effort, however, it is understood, has met with scant 
success. Derbyshire qualities are firm, and business in the 
best qualities of forge has been done as high as £12 15s. 
The call for foundry iron is kept at a high level. Coke sup- 
plies are improving, with a corresponding increase in out- 
put, but it has not been found possible to re-start additional 
furnaces. There is still, therefore, a distinct shortage of 
foundry numbers, and these command high prices, ranging 
up to £13 17s. 6d. in the case of Derbyshire No. 3 qualities 
delivered here. Basis market quotations (only) are: 
South Staffordshire part-mine, 242s. 6d.; No. 3 foundry, 
250s.; cold-blast, 365s.; Northamptonshire forge, 230s.; 
No. 3 foundry, 235s.; No. 2, 237s. 6d.; No. 1, 240s.; 
Derbyshire grey forge, 245s.; No. 4 foundry, 250s.; No. 3, 
252s. 6d.; No. 2, 257s. 6d.; No. 1, 260s. 6d.; basic, 265s. 
at furnaces. In Staffordshire and Derbyshire an improved 
supply of furnace coke is reported, though without any 
reduction in price. In view of possibilities users are in- 
clined to take advantage of the present situation and store 
all the fuel they can secure. Owing to a breakdown a fur- 
nace in the Tipton--Staffordshire—district, producing, it 
is understood, between 500 and 600 tons a week, has been 
stopped, and in the present scarcity this fact will tend to 
uphold local prices. 








Heavy Steel Prices. 


Steel quotations remain very variable, especially 
in regard to heavy plates and constructional steel. Basis 
quotations range over a margin of £4andin some cases even 
£6. The firms which are able to give definite dates of 
delivery are obtaining much higher prices than the nominal 
rates. Tank and bridge plates have been raised £1 since 
the last quotation. The basis price for constructional steel 
sections is now about £25, but here again the position is 
very uncertain and much higher quotations are given for 





early delivery. As I last week abundantly established, 





American shipments of steel products for this district are not 
at the moment of any serious di ions. A considerable 
proportion still consists of wire rods, which command 
about £28 c.i.f. Liverpool; or £29 delivered in this district, 
compared with the British price of £35. 


The Miners’ Federation Decision. 


Curiosity runs high. in the iron and coal trade: 
this week concerning who will prove the stronger in the 
deciding events which will render this month and next 
most important dates in the history of the coal trade. A 
majority for strike action as the result of the miners’ 
ballot, upon the demand for increased wages and lower coal 
selling prices is regarded by Staffordshire and Midland coal 
and ironmasters as almost a foregone conclusion. Mr. 
Smillie and his executive hope that by combining a wages 
demand with a coal price reduction agitation they will win 
trade union support and public sympathy. The Triple 
Alliance, however, and the executives of other trades may 
prove to have a very important bearing on the Federation’s 
action, and possibly may even upset its more extreme 
threats. That this will be the issue of the present dangerous 
situation, I need not say, is the fervent hope of the iron 
market. The Triple Alliance will probably approach the 
Government if it endorses the miners’ claim and endeavour 
to negotiate. Before a strike takes place it is also thought 
likely that the trade unions will offer to act as inter- 
mediaries. Probably the prospect of a coal stoppage would 
be more alarming if we had not been threatened with if so 
often. It is difficult to recall any period in the last eighteen 
months when a strike of miners has not been in progress 
or threatened. And for six months or so trade has realised 
that the colliers propose to make coal getting, save under 
nationalisation, an impossible industry. The plain fact 
we must all face is that a strong section of the miners is 
determined to wreck the present system. That was shown 
clearly when the parliamentary leaders said the miners 
would refuse to work the Ministry of Mines Bill, because it 
accepted the principle of private ownership. If the Miners’ 
Federation were really concerned for the pockets of the 
public, as they professed by their call for reduced selling 
prices, they would recognise the extreme need of cheap coal, 
and if they insisted on the “‘ surplus ” of £66,000,000 being 
dissipated would spend it all on reducing the price of coal 
consumed at home instead of benefitting equally the export 
trade. Nor is this all. There is no attempt to argue that 
the 2s. wage increase is needed on economical grounds. As 
I amply showed last week, miners’ wages have increased 
beyond those of other workers and beyond the advanced 
cost of living. Besides this the colliers work shorter hours 
on fewer days than ever before and turn out less coal per 
hour. There is no conceivable ground for asking for an 
advance save except a desire by the Federation to dissipate 
the 66 millions ‘‘ surplus ” in the coal trade, of which we 
have heard so much of late, and so hasten the day when 
private ownership of the mines will be impossible. The 
more the miners’ claim is examined the plainer it becomes 
that it is an attempt to foree a decision favourable to 
nationalisation, and is not an economic claim at all. 


New Goods Traffic Rates. 


The report of the Railway Rates Advisory Com- 
mitte on goods charges has aroused serious comment and 
almost alarm among iron and coalmasters and manufac- 
turers in this district. Some of the increases in the traffic 
rates are exceedingly heavy, and all are quite considerable. 
Close examination shows that, speaking generally, the new 
rates, which come into operation in less. than.a fortnight, 
have, as was anticipated might be the case, been raised 
100 per cent. above pre-war charges. One explanation of 
this great increase is doubtless to be found in the circum- 
stance that goods traffic has to find over 50 millions sterling 
of the deficit which Sir Eric Geddes declares exists in the 
railway accounts, while the Advisory Committee has 
charged the travelling public with only something like 
17 millions of the deficit. It is noteworthy that the pro- 
posals made by the railway companies in the main have 
been accepted by the Committee and endorsed. One of 
the new charges which arouses. most comment in iron and 
coal circles is the addition to coal, coke, and patent fuel 
rates of nearly 112 per cent. This is distinctly above the 
average level, and it is little consolation either for the iron- 
masters or fuel consumers for trade purposes in other 
industries, or indeed for traders generally, to be told by 
the Advisory Committee that “‘ when railway rates come 
up again for revision, if it is found possible to make any 
reductions in the charges now imposed, goods will have a 
prior claim over passengers for consideration,” because 
goods are most heavily taxed in the present new schedules. 


Road versus Rail Transport. 


The Birmingham Chamber of Commerce, like 
many private traders, expresses the opinion this week that 
it will not unlikely be found that in imposing new traffic 
charges the railway companies are ‘‘ playing the traders’ 
game,” or at any rate certainly the ‘‘ game ” of road trans- 
port traffic. Birmingham being in the centre of the country, 
is a district that has already to bear higher charges than 
many other manufacturing towns, alike in respect of 
imported raw materials and exported manufactures, owing 
to the long distances from the seaboard, and there is more 
than asuspicion that under the new conditions many manu- 
facturers will increasingly resort to road instead of rail 
transport, particularly in respect of, what is termed, high 
valued traffic. It is complained that upon hardware the 
new rate is roughly an increase of 40 per cent., and as an 
illustration of the high charges upon Birmingham trade it 
may be mentioned that the railway statistics for the month 
which ended on April 25th last show that, upon the whole 
of the traftic carried, the average receipts per ton for hard- 
ware was 637d., which compares with 529d. for machinery, 
531d. for earthenware, 210d. for cotton, &e. The Chamber 
of Commerce here seems to have made up its mind to help 
traders to establish road motor competition with the rail- 
way companies, and has largely set inquiries on foot as to 
the extent to which facilities for road conveyance can be 
secured. The companies themselves have already estimated 
that they may easily lose 10 per cent. of their present high- 
valued traffic if road motor competition is set up, and 
manufacturers hereabouts consider this estimate in no way 
excessive. 
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LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday. 


fron, Steel, and Metals. 


THERE is no very definite change in the iron and 
steel markets just yet, but the demand for all finished 
material is quieter. Last week we had the return of the 
Midland Wages Board, ang the further increase in the 
selling prices means an advance of the wages, which are 
regulated by the sliding scale, of 35 per cent. A good 
many people seem to take this announcement as though it 
means necessarily a stronger market ; but of course this 
is not the case. The system under which these wages are 
regulated always shows an advance after prices have 
begun to recede. The new wages are based on May-June 
sales of iron and steel, not upon August and September 
sales. Wages will be higher and fuel will be very dear, 
and railway charges will be increased; but in spite of 
all this the markets for finished iron and steel may fall. 
The new railway rates soon coming into force are going to 
make a great difference, especially On long distance traffic. 
It will be remembered that the advance under the old 
arrangement was limited to 3s. per ton, and this kept the 
rates, say from Scotland to Manchester, quite moderate. 
Under the new arrangement there will be a tremendous 
advance on these rates. 


Metals. 


The market for standard copper has been again 
rather firmer, and the outlook seems to be fairly good, 
but so far the advance has not been sufficient to have much 
effect on refined copper. Of course, the wide margin 
between standard and refined tends to prevent the latter 
from responding promptly to every movement in the 
former ; and it will be a good thing for the trade when 
these discrepancies are removed. As between standard 
and refined they are, however, trifling compared with those 
between refined and manufactured copper and brass. The 
quotation for copper locomotive tubes is now £196 per 
ton, and for brass locomotive tubes £170 6s. 8d. per ton. 
According to recent reports, the internal copper trade 
of the United States is very much quieter, and this will 
perhaps delay any sharp rise on this side. The quantity 
of old metal on the market here is still very large, and the 
Government is making an endeavour to get rid of its 
accumulations, although one is disposed to think that 
the placing of the selling arrangements in the hands of 
one or two favoured firms is neither the best nor the 
fairest way of going about the business. There is really 
only one fair way of conducting Government business, 
viz., by open and well-advertised tender. Consumers of 
non-ferrous metals will, however, do well to examine 
closely the prices at which serap is sold. for there must be 
many an opportunity of economy while this scrap is 
available in such abundance. The market for tin had 
a slight set-back at the end of last week, but there is no 
real weakness at present, and so far as can be seen the 
position is now safer than it has been for some time. The 
steadiness in the silver market is in favour of present 
prices, for one cannot look for very cheap tin while fine 
silver is over 5s. per ounce. American consumers are not 
vot buying very much from this market, but they have 
been operating in the East. and their stocks in America 
aro not now very great. The general tone of the market 
seems to be unfavourably affected by the political situation 
and the fear that further wars were coming on. It seems 
incredible that Great Britain should be involved in the 
Russian quarrel, but even if we keep out of it there is still 
the possibility of creat disturbance of trade unless a settled 
peace can be reached. The demand for lead at the present 
moment scarcely seems to be good enough to justify the 
present prices. even although they have fallen a little from 
the highest point. There is no very great call yet from the 
building trades, although, of course, this must come sooner 
or later. Spelter has been quiet and rather weak, and it is 
noticeable that the Continent is offering more metal. The 
British supply is. of course, lessened by the shutting down 
of some of the works 


Pig Iron. 


There does not seem to be very much demand for 
forge pig iron here at the moment, but foundry iron is as 
strong as ever, and all consumers are anxious to get in as 
much as possible this month. The trade here is still more 
or less in the dark as to what the new railway rates will be, 
and a definite official pronouncement is very much needed. 
There is an idea that the previous device of limiting the 
advance reckoned in percentage by a maximum addition— 
it is said of 4s. per ton—but this would bring the rates into 
considerable confusion. There has heen no change made 
in the prices quoted on trucks for Derbyshire iron, viz.., 
from £13 10s. to £13 12s. 6d. at the furnaces. The nominal 
Cleveland price is also the same as it was, but there is no 
Cleveland iron offering here at the nominal price. East 
Coast hematite is scarce and dear. and the consumer has 
not yet received any benefit from the big fall in the cost of 
foreign hematite ores. Probably all the prices will be 
adjusted when it is known exactly how the railway rates 
are to be treated. 


Finished Material. 


The demand for finished iron and steel is not so 
insistent as it was, and buyers’are evidently expecting to 
get some concession in the prices ; but up to the present 
no definite reductions have been announced. The selling 
price of forge pig iron certainly suggests that a concession 
in the price of bar iron might be made; and the fact 
that American consumers of bar iron can get their material 
at 3.50 cents per pound shows wht an advantage they 
have over the British consumer, who has had to pay 
£30 10s. to £32 per ton. 


Scrap. 


Consumers of heavy wrought scrap here—i.e., 
bar iron makers— have again reduced the price which they 





are willing to pay for heavy wrought scrap, and are now 
trying to get it at £10 10s. on trucks, or £11 delivered. 
This again suggests that the price of new bar iron may soon 
be modified. Foundry serap is steadily held at from £10 5s. 
to £11 per ton, but dealers do not seem to be doing much 
business. -Heavy steel melting scrap is very weak. 


Barrow-in-Furness, Thursday. 
Hematites. 

THE position this week in the hematite pig iron 
trade of this district remains unchanged. On every hand 
there is marked activity at the works, and a big volume 
of iron is being produced. Orders are held that will keep 
smelters busy for some time tc come, and in the meantime 
they are still experiencing a good steady demand for iron, 
and the whole of their output is going into prompt use. 
A good bulk of iron is used up in the district. In all there 
are twenty-seven furnaces in blast, and it is hardly possible 
that this number will be increased just yet, although fur- 
naces are being improved and two new ones are being 
built at Barrow. Prices are steady, with parcels of mixed 
numbers of Bessemer iron at £14 15s., and special brands 
at £16 to £16.10s. per ton, both net f.o.t. 


Iron Ore. 


The demand for hematite iron ore continues to be 
heavy on local account and little metal is going out of the 
district. Prices are steady, with native qualities at 57s. 6d. 
to 62s. 6d. per ton net at mines, and Spanish or North 
American ores are at 57s. 6d. per ton delivered. The 
supply of this class of ore remains good. 

Steel. 

In the steel trade there is a fair amount of acti- 
vity. The general demand for steel is steady, but there is 
no big rush of business in some branches; indeed, the 
demand is quiet for certain classes of shipbuilding material. 
Rails are a fair business at £26 to £27 per ton for heavy 
sections, with light rails at £28 10s. to £29 10s. per ton. 
There is a good local demand for billets for hoop making, 
and the quotation is £27 per ton. There is nothing doing 
in ship-plates, which are at £25 10s. per ton, or boiler- 
plates, which are at £31 per ton. Hoops are in steady 
request. 


Shipbuilding and Engineering. 
There are no new features in these trades. 
Vickers are fitting out the big Cunard liner, and it will be 
some time before she is finished. The reconditioning of 
the cross-channel steamer Biarritz is well in hand. 


Fuel. 


For coal the demand is maintained at a high 
level, and steam sorts are quoted at 43s. per ton. House 
coal is in good demand at 42s. 6d. to 57s. 6d. per ton 
delivered. For coke the request is brisk, and East Coast 
qualities are at 72s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Railway Material Departments. 


At the meeting at Rotherham a few days ago 
of the North Central Wagon Company—one of the leading 
members of the combine, Wagon Repairs, Limited—the 
chairman made an interesting reference to the provisions 
of the Transport Act, particularly regarding the provisions 
empowering the Ministry to purchase privately-owned 
railway wagons. It was difficult, he said, to get any 
official information as to the course intended to be adopted 
by the Ministry regarding that matter, but so far as could 
be gathered, the question for the moment was apparently 
to be left over. The railway companies seemed anxious 
to do away with privately owned wagons, but the financial 
repairing and other contingent difficulties connected with 
such a proposal are so appreciated that it is believed no 
scheme of acquisition has yet been propounded. There is, 
however, a proposal under consideration for the grouping 
of the railways, and with the carrying into offect of the 
proposal the question of privately owned wagons will, in 
all probability, be revived. Regarding Wagon Repairs, 
Limited, which, it will be recalled, consists of a combina- 
tion of about nine of the chief wagon-bulding companies 
in this country, no dividend has yet been paid, as the com- 
bine is still struggling with pre-war contracts taken over 
from the constituent companies, but the view is strongly 
held that the reasons for the formation of the combine 
were sound, and that the advantages anticipated will be 
ultimately realised. This reminds me that there are keen 
anticipations of the home railways coming more freely 
into the market for the rolling stock renewals and additions, 
which everyone concerned realises must be badly required. 
Railway material departments generally are fairly well 
employed, but some makers of tires, axles and wagons are 
prepared to accept further overseas orders for these goods, 
though only to a limited extent so far as complete wagons 
are concerned. There are still. very large foreign: and 
colonial contracts in course of execution here, for rolling 
stock of various kinds—passenger and goods—and I have 
reason to believe that some huge inquiries on foreign 
account for complete locomotives are in the market, 
though there may be extreme difficulty in placing such 
business in this part of the country. At any rate, it is 
quite unlikely that one firm here could book new business 
except for delivery a very long way ahead, for in that 
particular case there are probably sufficient unfilled orders 
to cover the next three or four years, Tramway steel 
seems gradually to be developing more activity, but, 
judging from the condition of tracks generally, there 
must be enormous requirements of new rails and points 
and crossings before long. It looks as if, as time goes on, 
both the Australian and South African Colonies will buy 
less railway steel from us, one of the most recent indica- 


tions being the decision of the former to purchase 50 per 
cent. of the Pretoria Ironworks’ output of steel rails ay 
import prices—-which should give the concern namod 
very substantial margin of profit. 


An Engineering Firm’s Enterprise. 


One of the Sheffield firms that has for long 
quietly pursued a policy of absorption of businesses that 
were either in keen competition with it or whose acquisition 
would lead to greater and more economital production is 
the Brightside Foundry and Engineering Company, 
Limited, which, in addition to these subsidiaries, now hag 
branches in London, Birmingham, Liverpool and Cardiff, 
The firm’s latest acquisition is that of Pullan and Mann, 
of Leeds, specialists in machinery for the making of all 
kinds of plastie goods. The director's policy was to pre. 
pare for the i ing d d for brick and tile-making 
machinery, any description of which tho Sheffield concern 
is now able to tackle. The Leeds business, with all the 
machinery and plant, has been transferred to one of the 
company’s engineering shops at Sheffield. The Brightside 
people are well known as makers of rolling mills and heat. 
ing and ventilating installations, involving large quantitios 
of castings, and the disastrous effects of the moulders’ 
strike last autumn are still being felt. Arrears are gradu- 
ally being overtaken, but the directors say that the loss 
and disappointments involved will take some time to 
eradicate. In the heating installation department, to 
which power plant has now been added—all work, in fact, 
connected with generating and power stations—the firm 
has had an excellent run of orders, with plenty on hand at 
the moment. 





Iron and Steel Supplies. 


I was chatting this week with one of the principals 
of a leading iron and steel merchant houso here and found 
ample confirmation of the view that no slump in prices 
should be expected for a long time to come, as the shortage 
of pig iron continues with no immediate prospect of 
relief. In another direction I learn that, in addition to 
steel billets from the United States, sheets and bars are 
coming across from Belgium at very favourable prices in 
some instances. These materials were bought very largely 
from that market before the war on account of their 
cheapness, but to-day the main consideration is quicker 
delivery. In one case, I am told, there has been a local 
purchase of Belgian bar iron at £18 10s. Antwerp. The 
business was really placed last year, when the Belgian 
quotation was at about that level, and although since then 
there has been a very substantial advance, the Belgian 
firm just recently commenced delivery at the figure 
ruling when the order was booked—a very striking 
example of a “firm ’’ quotation. At £18 10s, almost the 
whole of the consignment was delivered Antwerp, though 
for the last few tons 40s. a ton*had’to be added. The 
bulk, therefore, with freightage, was delivared Shoffield 
at roughly £20 per ton, and in the opinion of experts the 
quality was equal to our “ best best,” the quotation of 
which is £32 10s. net at makers’ works. To place an order 
to-day for Belgian bars would, of course, cost something 
approximating to our own figures. Tt is almost impossible 
to buy Crown bars here, makers cffering ‘‘ best ”’ instead 
at £31 10s., or 20s. more than for Crown, and even then it 
is difficult to secure anything beyond hand-to-mouth 
quantities. Crown bars being made of forge pig iron. the 
fact that makers are not producing the former accounts 
for forge iron being quoted as low as £12 10s., compared 
with £14 7s. 6d. for foundry, which, with woefully restricted 
supplies, is under very heavy demand, resulting in high 
premiums being offered for any decent delivery. As much 
as £14 17s. 6d. has been easily obtained for foundry iron, 
so that all minimum quotations are purely nominal. 
Whatever business is done is generally for very far forward, 
though spot sales are not entirely absent, and just recently 
I heard of a 1500-ton lot of basic changing hands for 
delivery in a month—though no doubt the premium was 
fairly substantial. Scotland is buying Lincolnshire basic, 
which is not very usual, and is probably due to the shortage 
of Cleveland iron, Scottish consumers taking advantage of 
the falling off in demand from South Wales, where business 
is not too brisk and overseas competition is becoming very 
severe. A large quantity of the make of Lincolnshire 
basic is normally consumed by the tin-plate makers of 
South Wales. East Coast hematite seems rather easier 
to buy just now than West Coast, but it is practically 
impossible to buy iron hoops. Where hoops are available 
at all, steel is generally offered, though even that make is 
very scarce and sheets are worse still. They are quoted 
at £50 to £55, though business passed recently at as low 
as £48; but there are sheets and sheets, and in this case 
the cheap ones were said to be no bargain. Nominal 
quotations are :—Derbyshire foundry, £14 5s. to £14 10s.; 
forge, £12 7s. 6d. to £12 12s. 6d.; Lincolnshire basic, £14 
to £14 5s.; foundry, £14 2s. 6d. to £14 7s. 6d. net at makers’ 
works. West Coast hematite mixed numbers, £15 5s.; 
special low phosphorus, £16 5s.; East Coast hematite, 
£13 10s. to £13 12s. 6d., delivered Sheffield. Crown bars, 
£30 10s.; best, £31 10s.; iron hoops, £36 2s. 6d.; steel 
hoops, £36; steel sheets, £50 to £55. Acid steel billets, 
Siemens £28 15s., Bessemers £28 5s.; hard basic, £26 15s.; 
soft, £25 15s., delivered Sheffield. 


General Conditions. 


There is still a considerable amount of ‘‘ slump ” 
talk, but I cannot find any reason to treat it over seriously 
The heavy departments certainly are not in such a favour- 
able position for business as manufacturers had hoped 
would be the case by now, but for the medium and lighter 
steels there is gratifying activity, with apparently no cause 
for misgivings as to the future. Crucible departments 
have not been able to clear themselves yet of the bad 
patch they struck some little time ago, but in all pro- 
bability it is due chiefly to the large surplus stocks being 
unloaded by the Government. America, at any rate, 
seems a good buyer of the expensive steels. Small tools, 
saws and files continue in very full demand, and the supplies 
of stainless steel are considerably below requirements. 
Heavy rolling mills are on the quiet side, but the lighter 
mills have more work than they can cope with. New 





foreign business is only trickling in where up to recently 
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it flowed in freely, but that is due entirely to unfavourable ! 


labour and market conditions here, and not at all to any 
absence of actual demand, What is required—and urgently 
_-is that industrial and market conditions in this country 
should be 80 adjusted as to attract the waiting business 
of the foreign consumer, who at the moment has excellent 
excuses for holding off and even for cancelling contracts. 
The strike of electrical workers at Cammell Laird’s 
Penistone works is not settled at the time of writing, and 
there seems a danger of an extension of the trouble, The 
firm is making a determined stand against the dictatorial 
attitude of the trade union’sts, whose only grievance is 
that a foreman refuses to rejoin his union, and by one 
means and another the man ent has succeeded in 
carrying on fairly well. The action of the recalcitrants is 
hindering the normal development of important works 
extensions, thus in a sense the workers are queering their 
own pitch. The ganister workers and the brick and tile 
makers in this area are demanding more wages, and on 
Monday the Council of the Yorkshire Miners’ Association 
agreed to take a ballot on the question of the Federation’s 
demand for a reduction of 14s. 2d. per ton on the price 
of domestic coal, and for a further increase in wages. There 
is labour trouble in the railway workshops at Doncaster. 
Reverting to trade conditions, I may mention that the 
cutlery industry, the recently formed Research Asso- 
ciation of which is causing considerable comment in 
American and German cutlery manufacturing circles, 
keeps very busy, except perhaps for razors and pen- 
knives, which are not in such demand. Scandinavia, 
Spain and the Balkans appear to prefer the German 
article, that being the case particularly in Scandinavia ; 
but the Sheffield table knife makers are so full of orders 
that it is difficult to get new business placed. On the 
whole, the slackening in foreign orders for steel generally 
is not nearly so pronounced as recently, and in some 
departments distinct activity is developing again. Occa- 
sionally one hears reports of quietude in some of the 
steel-melting departments, the reason attributed being 
the large amount of war material being bought for re- 
rolling, but as a rule the furnaces are very well employed, 
the whole make going at once iuto consumption. When 
August has been cleared and the holiday season ended it 
will be easier to see just how the steel industry stands. 


The Fuel Market. 


Steams are moving very freely now, and con- 
sumers are able to secure good supplies of large coal and 
cobbles, but nuts are not very plentiful, and whilst small 
fuels are not quite so scarce, there seems nothing on the 
open market. Gas fuels are under heavy demand, for a 
good deal of stocking is still being done, and there is a 
revival in the house coal market. Best South Yorkshire 
hards are 33s. 2d. to 33s. 8d.; Derbyshire, 32s. 8d. to 
33s. 2d.; seconds, 31s. 8d. to 32s. 2d.; cobbles ,ditto; 
nuts, 31s. 2d. to 32s. 2d.; washed smalls, 28s. 8d. to 30s. 2d.; 
best hard slacks, 28s. dd. to 288. 1ld.; seconds, 27s. 11d. 
to 288, 5d.; soft nutty, 27s. 8d. to 28s. 2d.; peas, 26s, 2d. 
to 26s. 8d.; and small slacks, 23s. 2d. to 24s. 2d. In house 
sorts, branch is 37s. 2d. to 37s. 8d., and best Silkstone 
33s. 8d. to 34s, 8d., all per ton at pit. Blast-furnace coke 
is steady at 65s. 9d. per ton on rail at ovens. 








NORTH OF ENGLAND. 
(From our own Correspondent. ) 


The Trade Outlook. 


DesPiTE the somewhat disquieting reports which 
have been circulated as to the trade outlook in the coming 
months there is good ground for asserting that things are 
not so black as some people paint them. At least that is 
the case so far as the North of England is concerned. There 
has been, it is true, a falling away in new business during 
the last few weeks, but this decline is regarded in the inner 
circles as seasonable and purely temporary. In the iron 
and steel trades the position is exceedingly strong. There 
is a very large demand for all descriptions of material, 
and works have orders in hand which will keep them’ fully 
oceupied for a long time to come. An increased output 
of pig iron would be welcomed. For over three months 
past the Cleveland ironmasters have consistently refused 
to sell pig iron for abroad. The fact should not be over- 
looked, however, that an ever increasing proportion of the 
output of pig iron in the Cleveland district is going direct 
in the molten state to the steel furnaces for the, production 
of shipbuilding, railway, construction material, &c. Repre- 
senting as it does a much greater value per ton, and also a 
much greater amount of employment for British labour, 
the cultivation of the export trade in manufactured iron 
and steel is much more important than the export of pig 
iron. In this connection it is encouraging to note that the 
exports of finished material are showing a daily expansion. 
An optimistic tone is also taken in regard to the coal trade, 
and things would certainly be very prosperous if there was 
more fuel for export, The new wages demand of the 
miners, however, is having @ very disturbing effect in the 
trade. The engineering trades are very busy and the ship- 
yards are full of work, although some apprehension is felt 
in regard to the outlook. 


On Holiday. 


During the present week the vast industrial popu- 
lation in the Teesside and Cleveland districts gives itself 
up to holiday. Hence all the steel works, foundries, ship- 
yard, and engineering establishments are closed down. 
The blast-furnaces and coke ovens, of course, are kept 
going as usual. . 


Cleveland Iron Trade. 


A purely holiday spirit has prevailed in the Cleve- 
land pig iron trade this week, little or no business having 
been transacted. The new goods and mineral traffic rates 
are being examined with close interest by traders, but we 
will have to wait until after the holidays before learning 
the new prices of Cleveland pig iron. Dearer transport 
means dearer coke, dearer ore, and dearer limestone, All 





the raw materials will, in fact, cost more to assemble at 
the furnaces, and these extra costs will certainly be passed 
on to the consumer of Cleveland pig iron, although there 
are hopes that hematite may not be substantially increased 
in price, if any variation is decided upon at all. Mean- 
while an advance clause is being inserted in contracts to 
cover any increase in the price. The demand continues 
very heavy. From every quarter of the country inquiries 
are coming in for Cleveland iron on account of its relative 
cheapness, but makers confine themselves for the time 
being to clients on their books. The output still falls far 
short of requirements, though the scarcity of iron is not so 
pronounced, and by the end of the month it is hoped to 
relieve the shortage to some small extent. The makers, 
however, are still unable to see their way to release any 
iron for export and the embargo upon new business for 
shipment remains unmodified. The continued “hold up ” 
of the export trade is much to be regretted, but there 
seems little prospect of any relief until such time as an 
increase of the output becomes practicable. With the 
steel works and foundries in the district closed down this 
week there will be more iron available for the market, but 
it is questionable whether it will be possible to spare any 
of this for shipment abroad, for Scotland will certainly 
be crying out for increased supplies. The demand from 
abroad has been quieter during the last few weeks, but this 
has been due rather to the futility of inquiry in this market 
than to any real falling-off. There is little doubt, not- 
withstanding the high level of prices, that a big trade 
could be done with foreign countries if only the iron were 
obtainable. Deliveries are still being made to home con- 
sumers at the old prices, namely, 230s. per ton for No. 1 
Cleveland foundry iron and 217s. 6d. for all other foundry 
and forge qualities. 


Hematite Pig Iron. 


There is practically no alteration in the position 
of the hematite pig iron trade. Some fairly substantial 
parcels of East Coast hematite have been shipped abroad 
recently, and a few odd lots are still coming on to the 
market. The demand on home account is exceedingly 
heavy. For home use mixed numbers command 260s. and 
No. | 262s. 6d. For export to the Allies mixed numbers 
are quoted 265s., but as much as 300s. is paid by neutrals 


Iron-making Materials. 


A quiet tone continues to characterise the foreign 
ore trade. Freights are still inclined to drop, and about 
49s. 6d. is now the sellers’ quotation for best Bilbao Rubio 
ex-ship Tees. Business, however, is very quiet. It is 
interesting to recall that as recently as March last the 
Bilbao freight was up to 39s., as compared with 17s. 6d. at 
present, and as two tons of ore are needed to produce one 
ton of hematite pig iron it will be seen how substantial is 
the saving to hematite makers by reason of the collapse 
in freights. The coke position is still somewhat disquieting. 
Supplies are short all round, and it is stated that in some 
cases difficulty has been experienced in keeping the fur- 
naces going. The price is unchanged at 62s. 9d. per ton 
at the ovens for ordinary furnace brands, and 65s. 3d. for 
qualities low in phosphorus. 


Manufactured Iron and Steel. 


The majority of the steel works in the Teesside 
and Cleveland districts are closed down this week for the 
annual holidays, and the opportunity has been taken at 
some of the works to effect repairs and overhaul the plant. 
The pause in export buying continues, but a good steady 
business is still being put through in the home trade, and 
there is not the least indication of any break in prices. 
On the contrary, another general increase is expected 
consequent upon the increased cost of raw materials 
through the advance in railway rates. With the world- 
wide demand for iron and steel still far from satisfied, the 
present lull in export business is only regarded as tempo- 
rary, and with the works so heavily committed for months 
ahead manufacturers can afford to wait. The following are 
the minimum home schedule prices :—Ship, bridge, and 
tank plates, £23 10s.; boiler plates, £30 ; angles and joists, 
4-ton lots minimum, £23; channels and flats, £23 5s.: 
tees, £24; rounds and squares, £25 10s., all with the usual 
extras ; heavy steel rails, £25; fish-plates, £30; soft steel 
billets, £25 10s.; hard billets, £26 10s.; common iron bars, 
£30 ; iron angles, £30 15s.; Tees iron, £31 10s.; galvanised 
sheets, £51; black sheets, £44. 


The Coal Trade. 


The northern coal trade pursues a monotonous and 
humdrum course. The difficulties, however, seem to 
increase as the month advances. The collieries having 
distributed their allocations, exporters are unable to vary 
the position in any material way, so that no improvement 
can reasonably be looked for this month. The collieries 
are working pretty regularly with the supply of wagons 
and trucks well forward, except in a few odd instances, 
and they are absolutely pulled out for deliveries. There is 
no falling away in the inquiries from nearly every European 
country, but merchants are quite unable to place any 
orders for early delivery, while for forward the position is 
very little better. There are large quantities of bunkers 
on offer, but orders are becoming rather scarce, and as a 
consequence the price is being broken, and negotiations 
are based, in a number of instances, at 70s. or less for good 
ordinary classes. The home trade is heavy and the dis- 
patch inland by rail and coastwise is fairly regular, but 
wagon and truck shortage is a source of anxiety in a 
number of instances. The coke market is very strong, but 
supplies are extremely difficult to obtain even for small 
quantities, with the result that top prices are always con- 
ceded. For export all prices are nominally higher and 
exceedingly strong. The following are the principal open 
market quotations :—Northumberlands: Best Blyth 
steams, 150s. to 160s.; second Blyth steams, 140s. to 
150s.; unscreened, 130s. to 140s.; best smalls, 125s. to 
130s.; second steam smalls, 120s.; best screened house- 
holds, 160s. Durhams: Best gas, 125s. to 130s.; second 
gas, 120s. to 125s.; special Wear gas, 130s. to 140s.; 
coking, 125s, to 130s.; bunkers, 70s. to 80s.; foundry coke, 
240s. to 2508,; gas coke, 240s, to 250s; 





SCOTLAND. 
(From our own Correspondent.) 
Quieter Demand. 


INDUSTRIAL activities continue at a high pitch, 
work still being plentiful. Consequently, though there is 
a distinet drop in th> volume of new business coming 
forward, there is little sign so far of any substantial fall 
in price. With the majority of the producing works still 
fairly well supplied with orders, the question of price is 
not yet of great importance tothem. Many overseas con- 
sumers have been holding off in the hope of more favourable 
terms, and the same inclination is now noticeable amongst 
home’ customers also. For a little time. certainly it 
appeared as if the hope of easier values might be realised, 
but prospects are not now encouraging. The coming 
increased charges for railway transport, with the resulting 
higher costs of all classes of raw and semi-finished materials, 
gives little promise of more favourable prices. Cheaper 
freights might help the foreign consumer, but so long as 
outputs remain as at present, and the attitude of labour 
is unchanged, there ap small likelihood of easier 
conditions. It is, nevertheless, true that in the meantime 
the hope of cheaper prices induces many to hold off to the 
utmost limit even when reasonable delivery might be 
obtained. 

Shipbuilding. 

During the week there was launched from Scotts’ 
Shipbuilding and Engineering Company, Limited, 
Greenock, the steamer Corinaldo, built for the chilled 
and frozen meat trade of the Donaldson South American 
Line, Limited. Th> vessel is of the shelter deck type, and 
of the following dimensions :—Length, 414ft.; breadth, 
55ft. 6in. ; and depth, 39ft. There will be a net capacity 
of 380,000 cubic feet. Th? vessel is arranged for either 
coal or oil fuel, and will have a service speed of fully 
twelve knots. The machinery will consist of one set of 
Brown-Curtis turbines of 3250 shaft horse-power driving 
the propeller through double-reduction gearing. 


Pig Iron. 

Conditions in the Scotch pig iron trade are 
unaltered. Outputs are restricted, and better qualities 
are searce even for home consumption. No. 1 foundry and 
hematite are completely absorbed by home requirements. 
No. 3 foundry is more plentiful. - Prices are unchanged 
at £14 to £14 5s. for No. 1 foundry, and £13 10s. to £13 lis. 
for No. 3; hematite £14 5s. per ton. Increased railway 
rates will probably mean higher prices. Export is dead 
apart from an occasional small lot. For export No. 1 
foundry would be about £16 to £16 10s., and No. 3, £15 10s. 
to £15 15s. per ton. 


Finished Iron and Steel. 


Steel works in Scotland report active conditions 
Steel plates are in heavy demand, and bars and angles are 
in continuous request. Boiler plates are a little easier, 
£36 per ton having been named for a good export specifica- 
tion. Steel bars vary between £31 and £35, while a general 
quotation for angles is about £29 per ton. For a time the 
presence of second-hand black sheets in the market meant 
slightly easier prices, but conditions have firmed up again. 
Galvanised sheets, too, continue on an extremely high 
level, the export quotation being round about £55 per ton 
f.o.b. Glasgow. Tho malleable ironworks are fully 
employed on local business. The scarcity of ore and the 
resultant drop in pig iron outputs has had its effect on the 
steel works, where, in some instances, short time has 
been resorted to. A large home and export business is 
being done in steel tubes. The export trade continues to 
improve slowly. 


Coal. 


The Scotch coal trade continued unchanged and 
devoid of any fresh feature during the past week. The 
output is still below requirements, and everything produced 
is quickly absorbed. Local industrial and railway demands, 
particularly the latter, are most insistent. Household 
requirements are somewhat smaller at present. Ship- 
ments are still under strict supervision. Consignments 
to the Irish market are confined to Ayrshire fuel. Not 
only has Lanarkshire coal been refused permits, _ but 
numerous applications from Fifeshire and the Lothians 
have also been refused during the past week. The disposal 
of further quantities of duff material has been authorised, 
and while the turnover has commenced to broaden out, 
consumers are still showing some dubiety as to 
the quality. The price continues about 49s. per ton for 
export. The aggregate shipments during the past week 
amounted to 101,058 tons, compared with 102,715 in the 
preceding week, and 324,349 tons in the same week last 
year. Of the total for the week only 7662 tons were for 
foreign consumers, the remainder being coastwise ship- 
ments. In the absence of business prices are purely 
nominal. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Miners and Output. 


A TIMELY contribution to information concern- 
ing the miners and their responsibility for the shortage of 
coal, which the public, and the labour section particularly, 
should be made aware of, is to be found in the annual 
statement dealing with the number of persons employed, 
the output, absenteeism, &c., in the South Wales coalfield 
which has just been completed and issued by the Statis- 
tical Department of the Monmouthshire and South Wales 
Coalowners’ Association. This statement, which is for the 
year ending July 10th last, is of particular interest at this 
juncture, because it is the first of its kind under the Seven 
Hour Act. The returns show a great increase in the 
number of pérsons employed underground, During the 





190 


THE ENGINEER, 





Ave, 20, 1920 





— —— 





quarter ending October 12th, 1918, the average number 
was about 168,000; in the quarter ending October 11th, 
1919, the figure increased to 210,000, while in the quarter 
ending July 10th last, the number employed was over 
220,000. But the production of coal, instead of expanding 
proportionately, shows a decrease. «For. instance, the 
output for the twelve months ending July 12th, 1919, 
amounts to 47,715,866 tons, and for the twelve months 
ending July 10, 1920, the figure is 46,650,402 tons. The 
table of figures reveals the fact’ that although the number 
of persons employed underground increased’ by over 
53,000, equal to 31 per cent., the output of the July quarter 
of the current year was very little better than it was in the 
corresponding quarter in 1919, while for the year‘as a whole 
it was over a million tons less. In the year ending July 
12th, 1919, the output per person employed underground 
was 254 tons, and in the sueceeding twelve months: it 
fell to 215 tons, or by 39 tons per annum per person 
employed underground. As a matter of fact, between 
June, 1919, and July, 1920, the number of actual coal 
hewers increased from 104,810 to 114,752, or by 9 per 
cent., as against the number of persons employed under- 
ground increasing from 208,216 to 221,270, or by 6.3 per 
cent. Reduced working hours, under the Act of’ last 
year, avoidable absenteeism and strikes are factors which 
have contributed to the diminised production. Attend- 
ances lost at the mines for the year ending July 12th, 1919, 
numbered 4,401,583, entailing a loss of output of 4,594,457 
tons, while for the twelve months ending July 10th last 
lost attendances came to 4,964,470, which meant a loss 
of output of 4,426,232 tons. A feature of the statement 
is the improvement shown in the transport position. In 
the year ending June 16th, 1917. the loss of output through 
lack of tonnage, railway facilities. &c., amounted to 
approximately 1} million tons ; in the year ending June 
15th, 1918, it was estimated at 3} million tons, and in the 
following year at 595,723 tons. The congestion and 
temporary breakdown in the railway facilities of the 
country last winter reacted rather severely on the South 
Wales collieries, and in the quarter ending January 10th 
the output lost through transport difficulties was esti- 
mated at 363,034 tons, but in the following quarter the 
estimated loss fell to 75.390 tons, and in the quarter ending 
July 15th to the still lower figure of 45,331 tons. 


Unemployed Tippers. 


By the time these notes appear there is @ possi- 
bility, unless some way out is found in the meantime, of 
&@ very serious development occurring in connection with 
the dismissal of eighty tippers by the Cardiff Railway 
Company, consequent upon the restriction of coal exports 
and the lack of work for these men. men work 
under a system of pooling, and last week worked on day 
to day contracts, pending negotiations, of which there 
was no favourable result. They, however, refuse to accept 
their notices of dismissal, and presented themselves as 
usual for work on Monday, but the company was unable 
to provide employment for them. Unless the notices 
are suspended it is not improbable that all work will be 
brought to a standstill and the question may assume 
national importance. A special national conference of 
the National Union of Railwaymen was to be held on 
Thursday. 19th inst., when the position was down for 
review. The Transport Workers’ Federation is giving 
its attention to the problem, and this body may refer 
the question to the Triple Alliance. A mass meeting of 
Cardiff, Penarth and Barry tippers discussed the situation 
on Saturday last, when they passed a resolution protesting 
against the action of the Cardiff Railway Company, which 
they considered an unwarrantable violation of the national 
agreement between the National Union of Railwaymen, 
the National Transport Workers’ Federation and the 
railway companies. The meeting decided to support the 
Cardiff men in resisting and refusing to accept the dis- 
missals. The Divisional Council for South Wales and 
Monmouthshire of the National Union of Railwaymen on 
Sundav decided to instruct their executive to press for 
the retention of the tippers affected, and pledged them- 
selves to support any action deemed necessary, even to 
the extent of a strike. 


New Dock Charges. 


All the South Wales dock and railway companies 
have now given notice to traders of the new or revised 
which charges authorised by the Ministry of Transport, 
overate as from midnight. August 3lst. On cranage 
all the pre-war rates are advanced by 150 per cent., which 
increase applies also to charges for mixing coals. For 
tipping and weighing traffic other than coal and coke, a 
fixed charge of 1s. 6d. per ton is made for ballast, and 
special rates are to be charged for other traffic. The 
charges for haulage on dock lines are fixed at a minimum 
of 2s. per wagon for moving coal from one tip to another. 
and an additional 2s. per wagon minimum is to be charged 
where more than seven wagons are outshipped and taken 
to storage sidings. In the case of coal being transferred 
from coal tip or coal sidings to general cargo quays, the 
minimum of 4s. per wagon is fixed. Dues and charges in 
operation in 1913 on ship’s merchandise, live stock, &c., 
are increased by 150 per cent. The tonnage charged for 
tipping coal and coke, inclusive of weighing, is fixed at 
Is. 3d. per ton, and cranage charges are subject to a 
statutory limitation of 150 per cent. 


Miners Contributions. 


The result of 'the ballot of the miners of the 
South Wales coalfield on the question of increasing their 
contributions, as requested by the Miners’ Federation of 
Great Britain, has now been announced. and shows that 
112,940 were for the increase and 53.202 against, there 
being therefore a majority of 59,738 for the increase. The 
nereased monthly contribution of 4s. per member becomes 
due from the present month. The result of the ballot is 
a complete change about, as compared with the previous 
ballot, when the result was a two to one majority against 
the proposal. 


Pitwood Combines. 


been made of the dissolution of two combines formed 
for the purpose of ‘acquiring pitwood supplies for colliery 
undertakings. The Admiralty Pitwood Committee and 
the agreement under which Lysberg, Limited, and T..P. 
Thomas and Co., Limited, acted jointly as the buying and 
distributing agents, are to be dissolved as from the 6nd of 
September next, and a similar development takes place 
respecting the Pitwood Importers” Syndicate on the same 
date. The latter syndicate was formed originally by the 
late Lord Rhondda as ‘far back as 1913, but its affairs 
are now to be wound up and the collieries which during 
this period have been receiving their pitwood through 
this agency will be free to make their own arrangements. 
The Admiralty Pitwood Committee was an organisation 
formed in. the earl rt of the war to ensure adequate 
supplies of pitwood or collieries on the Admiralty list. 
Pretty well the whole of the collieries on the Admiralty 
list joined the Committee. Although this Committee and 
the Pitwood Importers” Syndicate are to come to an end, 
it is reported that a fresh movement is on foot for esta- 
blishing a similar scheme for combining the purchase and 
distribution of pitwood, but so far the names of the collieries 
identified with this proposal are not disclosed. 
Disputes Settled. 

The strike of pitwood discharging men at Cardiff, 
Penarth and Barry Docks came to an end on Thursday of 
last week, and an agreement between their leaders and 
the employers was signed. The dispute concerned over- 
time rates, but it was finally agreed that these should be 
on the basis of 3s. 9d. for a quarter of a night’s work and 
£1 for a full night per man in ‘addition to the ordinary 
tariff. The men wanted to be free to make their own 
arrangements for overtime with individual employers. 
The men, numbering about 400, resumed work on Friday. 
In the case of the general cargo workers at Swansea, a 
settlement of their dispute was come to on Thursday last 
week, and the men are now back at work after a week’s 
idleness, having made a restart last Monday. The men 
made an offer of arbitration on Wednesday week, and the 
employers made counter proposals, these being chiefly 
concetning guarantees for the future. The suggestion 
ultimately approved was that a negotiating committee 
of twelve, viz., six for each side, should deal with the points 
in dispute affecting the Canadian Voyageur, around which 
the trouble centred, and tnat this Committee should deal 
with any other dispute which might, arise, The rate of 
16s. a day is to be adhered to, but may be revised at any 
time in exceptional eases by the negotiating committee. 


Current Business 


There has been no expansion of business during 
the past week. The scarcity of coals is too pronounced. 
During August Bank Holiday week the output fell to 
less than a third of a normal week’s supply, being only 
321,043 tons, as against 989,510 tons in the week ending 
July 24th, while anthracite coals Smounted to 26,454 tons, 
compared with about 76,000 tons, which is the normal 
weekly production. There is still a good deal of holiday- 
taking, thus restricting the output, and although the 
fitters’ strike on the Great Western Railway is over, 
traffic arrangements are not yet normal, and it will be some 
time, doubtless, before full engine power is restored. Owing 
to this fact, reduced supplies of coal have been going by 
rail inland, but have been sent to port for shipment. 
During the past week searcely any large coal has been 
released for foreign destinations. It has been reserved 
for coaling stations abroad, bunkering p at home, 
&c. But all grades have been scarce, and exporters have 
had a disheartening experience in being able to do no busi- 
ness and effect no shipments. Prices have been nominal 
on the basis of 115s. to 120s. for large, 105s. to 110s. for 
through, and 92s. 6d. to 100s, for smalls. All smalls have 
been acutely short, and patent fuel works have had to 
stop for the want of supplies. Patent fuel is firm at 140s. 
to 145s., business having been done at the latter figure for 
forward delivery. Coke for export is quoted at 220s. to 
225s. per ton, sales having been effected at 215s. last week. 
Pitwood rules about 55s. to 60s. 


Newport. 

The scarcity of all grades of semi-bituminous coals 
is pronounced, and Monmouthshire collieries are very 
fully booked. Tonnage supplies continue in advance of 
coal cargoes available. 


Swansea. 


The demand for anthracite coals is well main- 
tained. Collieries are very fully sold, and the tone of the 
market for all grades is firm. 








Latest News from the Provinces. 





WALES AND ADJOINING COUNTIES. 


New Fuel Works. 


THE new Cambrian Patent Fuel Works at East 
Dock, Swansea, which cost over £50,000, reached the 
production stage on Tuesday last, and it is hoped to bring 
up the output shortly to 1000 tons per day. 

Tippers’ Question. 

The tippers who have been dismissed by the 
Cardiff Railway Company are defying the company, and 
presented themselves for work on Tuesday, when they were 
told there was no employment for them and that they 
were not to attend at the tips. The men held an informal 
meeting and decidad to ignore the company’s instructions, 
but to carry out the resolutions of the tippers and rail- 
waymen. 


Swansea Metal Exchange. 
Very little business has been arranged in tin- 





During the past week the announcement has 


placed for.orders.. Prices are on the, basis of 55s. for 
L.C. 20 by 14. “Other quotations are :—Block tin £274 5s. 
cash, £281 15s. three months ; copper £93 5s. cash, £95 
three months ; Spanish lead £35 17s. 6d. cash, £36 7s. 6d. 
three months ; spélter £41 15s. cash, £43 10s. three months, 





EDUCATIONAL INTELLIGENCE. 





Tax Councilof the Royal Institute of British Architects has 

formulated a scheme for the provision of a considerable number of 
studentships for the benefit of ex-Service students who are now 
taking courses.at the various ‘‘ recognised” Schools of Archi- 
tecture. These studentships, which will be of the value of £50 a 
year for three or more years, will be awarded, on the recom- 
mendation of the school authorities, to students.who are now 
completing their first year course. In the case of students who 
are taking the ordinary three years’ course for exemption from 
the R.I.B.A. intermediate examination, the studentships will be 
tenable for the remainder of the ¢ourse. In the case of students 
who are taking a five year diploma course the tenure of the 
studentships will be extended to cover the whole period. Certain 
conditions as to travelling for the purpose of study will be laid 
down. The studentships will be termed ‘‘ Henry Jarvis Travel. 
ling Studentships,” and have been allocated as follows :—To the 
Architectural Association, three studentships of £50 a year each 
for from three to five years ; to the Liverpool University School! 
of Architecture, two studentships of £50 a year each for from 
three to five years; to the University of London, School of 
Architecture, two studentships of £50 a year each for from three 
to five years; to the Manchester University School of Archi- 
tecture, one studentship of £50 a year for from three to five years : 
to the Glasgow School of Architecture, one studentship of £50 
a year for from three to five years ; to the Edinburgh College of 
Art and Heriot Watt College, one studentship of £50 a year for 
from three to five years : to the Leeds School of Art, one student - 
ship of £50 a year for from three to five years; to the Robert 
zordon Technical College, Aberdeen, one studentship of £50 a 
year for from three to five years; to the Technical College, 
Cardiff, one studentship of £50 a year for from three to five years. 
In view of the increase in the cost of maintenance and travel since 
the war the Council of the Royal Institute of British Architects 
has decided to increase the value of the Henry Jarvis Travelling 
Studentship tenable at the British School at Rome from £200 a 
year for two years to £250 a year for two years, and of the: Henry 
Jarvis Travelling Studentship tenable at the Architectural 
Association, London, from £40 to £50. 








CATALOGUES. 





JoHNSON AND Purves, Limited, Charlton, S.E. 7.—Tlnus- 
trated catalogue under the title of ‘‘ Some Switchboards. ‘ 

A. A. Jones anp Sarpman, Limited, Leicester.—Handbook 
of tool-room grinding which can be done on the firm’s machines. 
The book is fully illustrated. 

Geo. Kent, Limited, 199-201, High Holborn, W.C. 1.—Tlus- 
trated catalogue giving a list of ‘‘ Venturi “ meters, with details 
of where they have been installed. 

Brown Bros., Limited, Brown’s Buildings, Great Eastern- 
street, E.C. 2.—Illustrated book of motor eat accessories, motor 
cycle accessories, clothing, tires, tools, &c. 


Tae Wirson-Worr Enorverrtne Co., Limited, Thornton- 
road, Bradford.—Pamphlets dealing with continuously rated 
1920 pattern ball bearing standard direct-current motors. 


Tuomas BROADBENT AND Sons, Limited, Huddersfield. 

Illustrated booklet dealing with automatic centrifugal clutches 
ia to ensure easy starting of any type of motor under full 
oad. 
Tan-Sap Works, 9, Freeman-street, Birmingham.—Pamphlet 
dealing with the Tan-Sad pillion seats. Descriptions with pic- 
tures of the many uses which this form of seat can be applied 
to are given. 

SremMEns Brotruens AND Co., Limited, Palace-place Mansions. 

Kensington Court, W. 8.—Pamphlet A707, dealing with Siemens 
ships’ navigation lights indicator, complying with the require- 
ments of Lloyds. 
Grorce Exzison, Perry Barr, Birmingham.—Catalogue List 
No. 304, which deals with emergency and shunt limit switches 
for cranes, hoists, lifts, and signals, and for the remote release of 
circuit breakers and motor starters. 


Davy Bros., Limited, Park Tronworks, Sheffield.—Tllustrated 
catalogue of ‘‘ Davy ” high-speed forging presses. Included in 
this catalogue is a section dealing with patent electric turning 
gear and special forging cranes, also waste heat boilers. 


Marsratr, Sons anp Co., Limited, Britannia Ironworks, 
Gainsborough.—Publication No. 1154 deals with portable steam 
engines and other machinery suitable for public works con- 
tractors, builders, and others. Publication No. 1155, deals with 
high-class boilers of the locomotive multitubular, “‘ Britannia,” 
dredger, “‘ Hopwood ” water-tube and vertical cross-tube types 
and accessories. Publication No. 1156 deals with horizontal 
steam engines, Class “ K ” series. Publication No. 1162, general 
illustrated list of the firm’s manufactures. Publication No. 
1163, is an illustrated sheet of locomotive multitubular boilers. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


GENERAL Motors, Limited, have moved to new premises at 
Thurloe-place, South Kensington, S.W. 7. Telephone, Kensing- 
ton 7740-7 ; telegrams and cables, “ Genmotexpo, London.”’ 


Mr. H. B. Crarxe, A.M.I.E.E., has resigned the position of 
chief assistant engineer to Boots Pure Drug Company, Limited, 
to take up that of engineer to British Glues and Chemicals, 
Limited, Kingsway. 

THE new address of W. Coward and Co., Limited, lately of 
100, Bishopsgate, is 22, Buckingham Gate, }Westminster, 
S.W. 1, where the telephone number is Victoria 4292 and the 
telegraphic address ‘“‘ Cowards Vic. London.” 


Mr. S. Rowatp Barcray, A.C.I1.S., has resigned his position 
with the Buenos Aires Great Southern Railway Company. 
Limited, upon his appointment as secretary to Automatic and 
Electric Furnaces, Limited, 281-283, Gray’s Inn-road. W.C. 1. 


Ar the recent annual meeting of William Firth, Limited, iron 
and steel and machinery merchants, Leeds, Mr. Dennis Armitage, 
who has been in the employment of the company for many years, 
was appointed a director, along with Mr. Bernard A. Beach, who 
prior to the war was engaged with South Kirkby, Featherstono 
and Hemsworth Collieries, Limited. 


WE are informed by Professor Morgan that W. H. Dorman 
and Co., Limited, of Stafford, have presented to the Automobile 
Engineering Department of the Merchant Venturers’ Technical 
College in the University of Bristol, a standard 10 horse-power 
petrol engine, complete with all details, to be used in investiga- 
tions on the use of fuels and trials on various types of car- 





plates, and the market keeps quiet, but works are well 


buretters, &c. 
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PULVERISED COAL EXPLOSIONS. 


French. Engineering Notes. 
(From our Correepondent in Paris.) 


Hydraulic Power. 


ABOUT @ year ago the Conseil Supérieur des 
Travaux Publics , appointed a Commission des _ Forces 
Hydrauliques to inquire into the ways and means of carry- 
ing out @ programme for utilising the hydraulic energy 
available and thereby ‘compensating ‘for the shortage of 
coal supplies. That Commission has just issued its report, 
from which it appears that in 1919 the existing generating 
stations in France had a capacity of 850,000 kilowatts, 
of which 570,000 kilowatts were being utilised, while the 
hydro-electrieal stations under construction..would be 
capable of supplying about 365,000 kilowatts. Theschemes 
now under consideration are expected to provide an 
additional 2,200,000 kilowatts, which, however, cannot be 
realised within fifteen years. While the. existing 
installations are capable of supplying 1,165,000 horse- 
power and the stations under construction 500,000 horse- 
power, the new scheme will provide 3,000,000 horse-power 
in a period of not less than fifteen years, and by utilising 
the hydraulic energy of the Rhone and the Dordogne as 
well as the Alps, the Pyrenées and the Centre, it will be 
possible in the distant future to procure another 4,000,000 
horse-power, thus making a total of about 9,000,000 horse- 
power. There are difficulties in the way of carrying out 
these schemes, partly arising from the inereased cost, 
which has doubled since the war, and from three to four 
milliard frances will be necessary, to procure 3,000,000 
horse-power. Much will have to be done in the way of 
developing hydraulic instruction, and the State will have 
to construct huge reservoirs in order to ensure the regu- 
larity of the water supply. Even when these installations 
are carried out, it is not expected that the energy utilised 
will replace coal of equivalent value. It will merely 
supplement existing supplies. The most important 
economy will result from the electrification of the railways, 
which consume 3,000,000 tons of coal a year over a system 
having a length of about 8000 kiloms., as well as from the 
distribution of current for lighting and for motive power 
and for irrigating land, at present unproductive, with the 
surplus water. In a general way, the utilisation of hydrau- 
lic power is of the highest value to the country, and the 
Commission urges that the programme should be put in 
hand and executed in the shortest possible time. It is, 
however, evident that the carrying out of the programme 
now put forward will not relieve the country of its depen- 
dence upon coal to anything like the extent represented 
by the energy supplied, 


The Basset Process. 


The formation of a powerful company to work 
the Basset process of producing steel ingots direct from 
the ore in a rotary furnace is giving rise to a good deal of 
critical discussion. There are few instances of experi- 
ments carried out on a small scale being followed by the 
industrial exploitation of a system with a considerable 
capital, and if it were not that well-known metallurgists 
are associated with the venture, the criticisms would 
probably be of a much stronger character. The process 
is admitted to have elements of success under certain 
conditions, but there is considerable doubt whether it 
can give better and more economical results with the 
classes of ores generally employed. It has an enormous 
advantage over the blast-furnace in first cost, in the 
consumption of fuel which is used in the form of pul- 
verised coal, and in the low power required to manipulate 
the furnace, but there is a general impression that only 
the richest ores can be advantageously treated by the 
Basset process. Those responsible for the development 
of the process claim that it is capable of producing al 
grades of steel, but as there is no means of proving the 
contrary, metallurgists are awaiting the results of the 
practical working, which is to be started upon as soon as 
the installation is completed in Lorraine. 


Metallurgical Prices. 


Tron and steel producers and machinery firms 
are looking with a good deal of interest to the course of 
events in Belgium and Germany, and it is expected that 
the downward course of prices there will have an effect 
upon prices in this country, although the influences at work 
in bringing down values are not so strong as elsewhere. In 
Germany the organised attempt of consumers to boycott 
producers is certainly having the effect of weakening prices, 
and from August Ist there.has been an appreciable reduc- 
tion in all classes of material. This example has been 
followed in Belgium, where the falling off in orders has 
obliged manufacturers to offer special inducements, and 
if in France the same weaker tendency is not observable, 
it is because the conditions of the raw material market 
will not permit of a reduction of finished iron prices. 
Nevertheless, a considerable amount of work is being 
withheld in the hope that prices will come down in the 
early future. 


Reconstruction. 


Although it was understood that the offer of 
the Germans to take upon themselves the whole of the 
reconstruction work in the northern departments was 
definitely refused, the matter is to be brought up again 
by the Germans at the Geneva Conference on the ground 
that as France possesses little in the way of labour and 
raw material necessary to carry out the work, it must 
necessarily devolve upon Germany. The Union of Public 
Works Contractors is protesting strongly against the idea 
of Germany having any control over the reconstruction 
work, and it urges that the German participation should 
be limited to the supplying of the raw material which is 
certainly lacking in this country. For the moment, very 
little is being done beyond clearing up the débris, and there 
can be no hope of active progress without German collabo- 
ration, which, moreover, was one of the conditions imposed 
by the French at the signing of the Peace Treaty. 





THE ENGIN BER 





Tn view of the responsibility which he has undertake 
in compiling*the notes on pulverised coal systems whi 
have been issued in.report form by the Department. of 
Scientific and Industrial Research (Fuel Research Board), 
and. also, in consequence of the widespread interest now 
being taken ‘in this! subjeet,.Mr. R. C. Harvey has issued 
a note of warning. Pulverised: coal, he says; naturally 
forms a highly explosive or inflammable “ gas’ when 
intimately mixed with air, and it is encumbent upon all 
and sundry who hold human lives under their care to 
adopt all means in their power when installing pulverised 
coal plant to see that adequate and common-sense safe- 
guards are taken to prevent or eliminate the risk of explo- 
sion. Pulverised coal can be handled as a semi-solid or 
fluid with ease and safety, and has been so handled, 
conveyed and brought to the point for combustion without 
breakdown or accident for many years in numerous plants 
operating in America and elsewhere. It is no more danger- 
ous than finely ground flour in a corn mill, and fuel in 
pulverised form is less dangerous than oil or gas, but recog- 
nised and established precautions against aecident must 
not be ignored. } 

Mr. Harvey is informed that in America recently a 
series of mishaps has occurred, the result of which has 
been the reorganisation of the pulverised coal plant on 
more reliable and safe lines. This chapter of accidents and 
breakdown of the plant used culminated in a more serious 
occurrence in July at a sheet steel works, five men having 
succumbed to injuries through burns following upon an 
explosicn in the pulverised eoal system. 

As he firmly believes in and foresees the extended 
application of pulverised coal systems, he considers it 
his duty to issue this advice and warning against installing 
pulverised coal plant which is not based upon acknowledged 
and safe practice.’ Not.only will damage to plant, stoppage 
of fuel supply, cessation of works output result from an 
aeccident or explosion, but more serious consequences may 
follow upon the acceptance of avoidable and unnecessary 
risks, There is, he says, a wonderful future throughout 
the world for this system of applying solid fuel in almost 
analogous form to that of oi] or gas, and it is to be hoped 
that every care will be exercised to see that this new art 
of immense value to industry is not given a setback on 
account of avoidable mistakes. 








THE INSTITUTE OF METALS. 


THE autumn meeting of the Institute of Metals will be 
held in Barrow on Wednesday and Thursday, September 
15th and 16th. The following programme has been 
arranged :— gone 

Tuesday, September 14th.—7 to 9 p.m.: Office of local 
reception committee open at the Town Hall, Barrow, for 
the issue of tickets, &c. 

Wednesday, September 15th.—10 a.m.; General meeting 
of members in the Town Hall. A selection of papers, 
including Nos. 11, 5, 3 and 7, will be presented and dis- 
cussed. 1 p.m.: Luncheon, by kind invitation of Vickers 
Limited, at their Barrow works. 2 to 5 p.m.: Visits to 
works. 8 p.m.: Reception by his Worship the Mayor in 
the Town Hall, followed by a conversazione. 

Thursday, September 16th.—10 a.m.: General meeting 
of members in the Town Hall. A selection of papers, 
including Nos. 10, 2, 9 and 6, as well as any others for which 
time remains, will be presented and discussed. 12.45 p.m.: 
Luncheon at Furness Abbey Hotel, by kind invitation of 
the directors of the Barrow Hematite Steel Company, 
Limited. 2.10 p.m.: Train from Furness Abbey to Lake- 
side. 3 p.m.: Steamboat trip on Lake Windermere. 
4.30 p.m.: Afternoon tea at the Ferry Hotel—by Lake 
Windermere—by kind invitation of the directors of the 
Furness Railway Company. 5.30 p.m.: Boat leaves 
Ferry Hotel for Lakeside. Thence by train to Ulverston, 
Barrow, &c. 8.45 p.m.: Visit to the Gaiety Picturedrome, 
by the kindness of the directors of the Gaiety Company. 

The following is a list of the papers that are expected to 
be submitted :—(1) W. E. Alkins, M.Se., Manchester, on 
“ The Immiscibility of Metals from the Point of View of 
the Phase Rule”; (2) Engineer Lieutenant-Commander 
G. B. Allen, R.N., London, on ‘*‘ Service Experience with 
Condensers’’; (3) T. G. Bamford, M.Sc., Birmingham, 
and W. E. Ballard, Birmingham, on ‘“ The Influence of 
Gases on High-grade Brass’; (4) Kathleen E. Bingham, 
B.Sc., Teddington, on “‘ The Allotropy of Zinc”; (5) 
Professor H. C. H. Carpenter, M.A., Ph.D., A.R.S.M., 
F.R.S., London, and Constance F. Elam, New Barnet, 
on ‘‘ Crystal Growth and Recrystallisation in Metals ”’ ; 
(6) J. H. S. Dickenson, Sheffield, ‘“‘ Note on a Failure of 
Manganese Bronze ’’; (7) D. Hanson, M.Sc., Teddington, 
and Marie L. V. Gayler, B.Sc., Teddington, on ‘‘ The Con- 
stitution of the Alloys of Aluminium and Magnesium ”’; (8) 
O. F. Hudson, D.Sc., London, and J. H. Darley, London, on 
‘“* The Constitution and Structure of certain Tin-Antimony- 
Copper Alloys’; (9) F. Johnson, M.Sc., Birmingham, on 
‘* Some Features in the Behaviour of Beta Brass when 
Cold-rolled ” ; (10) R. T. Rolfe, F.1.C., Bedford, on ‘“‘ The 
Effect of Increasing Proportions of Antimony and of 
Arsenic respectively upon the Properties of Admiralty 

Gunmetal”; (11) H. B. Weeks, F.I.C., ‘‘ Notes on Brass- 
foundry Practice at Vickers Limited, Barrow-in-Furness.” 











LAUNCHES AND TRIAL TRIPS. 





Paris City ; built by Craig, Taylor and Co., Limited ; to the 
order of W. R. Smith and Sons, Ltd., dimensions, length 425ft., 
breadth 55ft., depth moulded 36ft. 4}in. Engines, 28in., 46in., 
75in. by 5lin. stroke, pressure 1801b.; constructed by Blair 
and Co., Limited ; Howden’s forced draught fitted ; trial trip 
Friday, August 13th. 

DorsETsHIRE, large twin-screw motor ship ;_ built by Harland 
and Wolff, Limited ; to the order of the Bibby Line; dimen- 
sions, length 450ft., breadth 57ft.; to carry 7500 tons gross. 
Engines, two sets Diesel of the four-stroke cycle type, each set 
having six cylinders, constructed on the Burmeister and Wain 
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British Patent Specifications. 


When an ¢ tion ts ted from abroad the name and 
address of the communicator are printed in italics, . 
When an abridgment is not illustrated the Specification is 
without drawings. pe “ 
lopies of Specifications be obtained at the Patent-office 
Bide Bean, a th ns ildings, Chancery-lane, W.C., 
at 1s. each. ; : 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance oj the 
in r 

















STEAM ENGINES. 


146,754. September 24th, 1919. Enore Sror Gear, D. 
Cockburn and D. MacNicoll, and Cockburns, Limited, 
Cardonald, near Glasgow. aa 

This emergency valve is intended to stop an engine in the 
event of the supply of lubricating oil to the bearings failing. 

The double-beat step valve A is kept open by the pressure of the 

oil under the piston B, while the spring C tends to close the 


N°146754 
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valve. If the oil pressure falls the small valve D drops away 
from its seating and puts the two sides of the piston B in equili- 
brium. A small spring-loaded ‘valve E controls the admission 
of oil under pressure to the lower side of the piston.— July 15th, 


INTERNAL COMBUSTION ENGINES. 


146,770. November 3rd, 1919. Vatve Spinpie Packrnes, 
C. H. Rowe, Tenter Close, Husthwaite, Easingwold, York- 
shire. 

In order to make a tight joint round the valve stem a felt 
washer A is placed round the stem, against the valve guide, and 


N°146;770 
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is pressed home by a cap having a flange against which the valve 
spring presses.—July 15th, 1920. 

AERONAUTICS. 
146,768. October 29th, 1919. Lanptne Carriaces, J. S. M. A. E. 


Schneider, 42, Rue d’Anjou, Paris. 
This shock-absorbing device for the landing carriages of 
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aeroplanes is arranged within the thickness of the wings. The 
upward thrust of the axle is transmitted, through vertical struts. 





system ; trial trip, Saturday, August 14th. 


to horizontal bars A, fixed inside the thickness of the wing. 
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ides under the restraint 
uly 15thy 1920; -, 


These bars are free to slide in vertical 
of rubber springs*B_B and 4 dashpot 'C- 


DYNAMOS AND MOTORS. 


146,624. April llth, 1919.—Dynamo-ELecrric MacuHIngs, 
Siemens Brothers Dynamo Works, Limited, Palace-place 
Mansions, Kensington Court, London, W. 8, and P. H: H. 
Jantzen, 6, The Avenue, Hornsey Park, London, N. 8. 

The invention relates to means for cooling the stators and 
rotors of dynamo-electrie machines. A liner A of suitable non- 
magnetic material separates the stator compartment from the 
rotor. The casing B is extended at the upper portion to enclose 

a coil C through which water circulates to cool the oil in the 

stator compartment. ; Expansion, of,the-oil.is allowed for by a 

container D in communication by a pipe with the oil in the 
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easing. A tubular passage E is provided at one end of the 


casing, by means of a concentric wall F so arranged that the oil 
<A 


of the ghawing from one cut with those of the other cut is 
ebviated.—J: Ldth, 1920, . 


MACHINE TOOLS AND SHOP APPLIANCES. 


146,684. May 2Ist, 1919.—Broacuine Toot Hoxipsrs, Smith 
and Coventry. 
The broach is secured in the pullin, g head by means of collets 
AA, which engage with a recess'near the end of the broach. The 
collets are normally held open by small springs B, and are closed 


N° 146.684. 
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into the groove by the taper ring C. This ring ie drawn forward 
by rotating the cap D on the square-thread screw shown. July 
15th 1920. 


LIGHTING AND HEATING. 


146,615. April 10th, 1919.—Mrvers’ SArery Lamps, G. Oldham 
and J. Oldham, both of Hyde-read, Denton, near_Man- 
h + me 





circulates as shown by the arrows. For the purpose of g 
the rotor, oil is pumped into a chamber G provided in the bearing, 
flows thence through a in the shaft, as shown by the 
arrows, through channels H in the rotor core and then through 
in 


This invention relates to electric. hand lamps, and its object 
is to provide a fluid and flame-tight electric hand lamp or torch 
which is more particularly adapted for use by collierygfiremen, 
deputies and others for inspection purposes. The lamp is pro- 





passages at the other end of the shaft leading to a b 

the opposite bearing, the oil being cooled by suitable means pro- 
vided externally to the rotor. e oil is brought into intimate 
= with the windings as well as with the core.—July 
12th, 1920, 


TRANSMISSION OF POWER. 


146,763. October 17th, 1919.—JomvTine Meratuio SHEATHED 
Etectric Casrizs, A. E. Wilson, ‘* Conholt,” Beaconsfield- 
road, Blackheath, Kent, and Callender’s Cable and Con- 
struction Company, Limited, of Hamilton House, Victoria 
Embankment, London, E.C, 

This invention relates to improved means for jointing lead- 
sheathed ‘electric cables in cases where such jointing is effected 
in lead sleeves, the ends of which are afterwards plumbed to the 
lead sheath of the cable itself. A lead ring A is used, which has 
an extension B on one side provided with saw cuts C, so that 
when slipped over the lead sheath of the cable this extension 
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ean be tightened down to grip the cable, and can be secured in 
position, either by means of binding wires D or clamp E. Indi- 
cating projections F are formed on the other side of the lead 
ring, and are so designed that the termination of the lead 
sheath of the cable where it is cut back for jointing and the ends 
of these projections coincide when the ring is in its proper 
position. To save metal in constructing these rings, a hollow 
annular space G is shown cast on one side.—July 15th, 1920. 
146,769. November 3rd, 1919. Gear Currers, Wm. Muir and 
Co., Ltd., Sherbourne-street, Manchester, and J. H. Melloy. 
With the object of improving the cutting capabilities of rack- 
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ormed gear cutters, the inventors make the tool of two parts 
A and B. The first part A cute thé bottom of the groove, while 
the sevond part B evtte the sides; In this way the interference 
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vided with a contact. spring secured upon the body of the 
battery and intermediate between the ends of the latter, which 
engages with a packed switch plunger, A pivoted cap fits over 
and covers the outer end of the switch plunger, which is claimed 
to be fluid and flame-tight.—July 12th, 1920. 


146,694, June 2nd, 1919.—Execrric Lamp Firtines, G. P. 
Fairless, Summerhill, Raby-road, Stockton -on-Tees. 

This invention relates more particularly to the type of electric 
lamp fittings in which the part of the fitting to which the globe 
or reflector is attached is provided with a ring carrying an 
anti-vibration device. To the fitting A is attached a flanged 


N° 146,694 








ring C which carries two anti-vibration discs DD. Within the 
anti-vibration discs is mounted a screwed fitting E provided 
with nuts F F to grip the anti-vibration dises, and a screwed end 
G to take the lamp holder. The ring C is arranged to slide on 
vertical slotted plates and te be elamped in position by thumb 
ecrewe,—vuly Lbth, 1029, ; 








TELEGRAPHS AND TELEPHONES. 


; rf 

146,708." June 20th, 9919.—Vacuum -Tun® Reoririnmes, J, 
Soeie Teagntt. 123-125, Queen Victoria-#treet, London, 
This invention relates to a means 
current and thus producing a unidi urrent, 
wave rectification is employed so that both itive and nega. 
tive half oscillations are utilised. In this device two cylindrica} 
anodes D and E are arran to surround the filament A, 
Referring to the diag re) ti when the key A is 

dep an alternating current flows through the prima: 
winding B and high-vo alternating current is uced in 
each of the secondary windi Cand D, The result is that the 


of rectifying alternatin 
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anode E will be positive with respect to the filament when the 
anode F is negative, consequently an electron flow will take 
place from the common filament to the anode E and so charge up 
the condenser G. Since the anode F is negative, no electron 
current will flow to that‘anode. , When, however, the alternating 
current reverses the anode F now becomes positive and the 
anode E negative. An electron current will now flow from the 
filament to the anode F and will charge up the condenser G 
If the condenser be sufficiently 
large, it will store up a | quantity of electricity and will 
act as a reservoir from which high-voltage direct current may 
be drawn. Modifications and r uses of the apparatus are 
described in the specification.—July 15th, 1920. 


in the same way as before. 


MISCELLANEOUS. 


146,672. May 3rd, 1919. Rock Dri. Cuvoxs, W. E. Nettle, 
P. Selby, J. Blythe, and J. H. Holman, Ferreira Deep, 
Johannesburg, y beraden’y 

In order to pr t the leal of water between a rock drill 
and its chuck, where hollow drills are employed, a recess is 
formed in the chuck and a rubber packing ring A inserted. The 
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packing is tightened by the usual pad and stirrup, but the pad 
is recessed for the packing and so formed that it cannot be 
inserted the wrong way round.—July 15th, 1920. 








Forthcoming Engagements. 





WEDNESDAY, THURSDAY anp FRIDAY, AUGUST 25rn, 
26TH AND 27TH. 
InstITruTION oF British FounpryMeN.—Royal Technical 
Institute, George-street, Glasgow. Annual meeting and Con- 
ference. 10n.m. each day. 


MONDAY, SEPTEMBER 6rn. 


INSTITUTION OF LocomotTivE ENGINEERS: LEEDS CENTRE. 
—Visit to works of Steel, Peech and Tozer at The Ickles, Shef- 
field. 2 p.m. 

WEDNESDAY anp THURSDAY, 
AND 1l6rH. 

Tue Institute or Metats.—Town Hall, Barrow-in- Furness. 
Autumn meeting. For programme see page 191. 10 a.m. each 
day. 

MONDAY ‘to FRIDAY, SEPTEMBER 20TH To 24ru. 


Inow anv Steet InstitvuTe.—South Wales Institute of Engi- 
neers, Cardiff. Autumn Meeting. For programme see page !24. 


SEPTEMBER 151TH 








Roap TransPport.—The Automobile Association has prepared 
a map showing the location of 600 agents throughout the country 
who will register the local requirements of manufacturers, 
traders, &c., in regard to return loads for their commercial motor 
vehicles. ‘Fhe map has been prepared for the benefit of members 
of the Industrial Vehicle Section of the Automobile Association, 
who, in addition to the map, are receiving a full list of the names 
and addresses of these agents. The whole country is covered 
from Penzance in Cornwall to Wick in the North of Scotland. 
The scheme is run in conjunction with the existing clearing 
houses forming the Association of Road Transport Clearing 
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PUBLIC NOTICES 





ssistant Engineer 
rN QUIRED by the GOVERNME 
perf the FEDERATED MALAY STATES for 
ree years’ service in the RAILWAY 
BEK DE PARTMENT, with possible extension. 
TMB 400 dollars a month, rising by annual inere- 
pala of 95 dollars # month to 500 dollars a month, 
ar a temporary war bonus of 20 per cent. The 
sterling value of the Gales is at present axed by the 
at 28. Free 
Government preferably unmarried, must have had a 
not overinesring training and have bad at least two 
ood | practical sawmill experience and preferably experi- 
years pressure impregnation plants. They should be 
pable of supervising 


the erection and maintenance 
ond preparing plans, &c., for extensions. 




















ge saw ting. giving aze and brief details 
"te the WN AGENTS FOR THE 
Millbank, London, 8.W.1, quoting 


PMS. Applicants must bave served in 
- branch of His Majesty's. Forces during the late 
om unless satisfactory reasons for not having om = 


can be furnished. 


















Building Engineer Re- 
QUIRE the NIGERIAN 
GOVERNMENT PUBLIC WORKS DE- 


PARTM EMS for two tours each of twelve 
months’ service, with possible extension. Salary £840 

ayer. Free quarters and first-class passages. Liberal 
heave in England on full salary. Candidates, “age 30-45, 

with good experience of building construction, par- 
ticularly in the construction of power stations and 
similar works, including large brick chimneys, and 
with some knowledge of the laying of electric cables, 
should apply at once in writing, giving age and brief 
details of experience, to the CROWN AGENTS FOR 
THE COLONIES, 4, Millbank, London, 8.W. 1, 
quoting M/9582. Candidates must have served in 
some branch of H.M. Forces during the late war, unless 
satisfactory reasons for not having done so od “ys 


furnished. 
i COAST for ayes as DISTRI ENGI- 
NEER, RAILWAY SURVEYS, for two 
tours, each of twelve months’ service, with possible 
extension. Salary £800 a year. Free quarters or a 
field allowance of £7 10s. per month in Neu thereof. 
Free first-class passages. Liberal leave in England on 
{ull salary.—Candidates, age 23-45, who are trained 
civil engineers with good experience on railway sur- 
vers, preferably with Grevieus colonial experience, 
should apply at once by letter, giving age and brief 
details of experience, to the CROWN AGENTS FOR 
THE COLONIES, 4, Millbank, London, 8.W. 1, 
quoting M/9910. Applicants must have served in 
some branch of H.M. Forces during the late war, 


unless eae reasons for not having done ag 
by the GOVERNMENT of the GOLD 


be furnished 
a pay = service as ASSIS te te 

RAILWAY CONSTR ON 
for two at Fs of twelve. months’ aabtice, ae 
possible extension. Salary £600 a year. Free quarters 
or a field allowance of £7 108. per month in lieu 
thereof. First-class passages. Liberal leave in 
England on full salary.-Oandidates, age 23-45, who 
are trained civil encineers with experience o! railway 
logation and construction, preferably with previous 
colonial experience, should apply at be cued oan Rg 
giving age and brief details of ex the 
CROWN AGENTS FOR THE COLONIES. yr 8 ie tii 
bank, London, 8.W. 1, quoting M/9907. Applicants 
must have served in some branch of H.M. Forces during 
the late war, unless satisfactory reasons for not oe 
done 80 cxn be furnished. 





(ivil Engineer Required 


by the GOVERNMENT of oe So GOLD 





(‘ivil Engineer Required 





Engineering Draughtsman 
ULIRED the GOVERNMENT 
, 2 the EDERATED ALAR ares 

service in PU ORKS 

DEPAR TMENT for three vith th_posstbis pe- 
manency. Salary bog ey are ‘per month with a 
temporary war bonus cent. (The sterling 


value of the dollar is at a Aerg fixed by. the Govern- 
ment a+ 2s. 4d.) Pree lase passages. 

Candidates, single, 23-88, who must be fully trained 
engineering draughtsmen ‘with at least five years’ 
experience in the office of a practising civil engineer (a 
diploma or degree of engineering or science will be 
accepted in lieu of ‘longer experience), capable of 
making calculations for structural steel work in 
bridges, buildings, &c., should apply at once (by 
letter), giving ave and brief ‘details of experience, to 
the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W.1, quoting M/F.M.S. 9520. 
Candidates must have served in some branch of His 
Majesty’s Forces during the late war, unless satis- 
latory reasons for not having done so can el Pe 

RECRUITS WANTED. 


oe SKILLED TRADESMEN.—Pay 38. to 


“ 6d. per day for 7 days a week on volninns rising to 

8s. per day. Age 18 to 28 civilians, and 18 to 38 

ex-Service men; 

OR LLED RECRUITS for training as Riggers, 

Weoeraphers, Hydrogen Workers, and. Fabrice 
— Pay to commence 3s. per day for a 7-day 


hora or write: INSPECTOR OF RECRUITING 
ar Air Foree, 4, Henrietta-street Covent Garden 





Royal Air Force. 








'|'welve Foremen of Works | ca 
REQUIRED LA ee GOV 


of the TANGANYIK ry AY in the 


PUBLIC WORKS Di R T for a 
pec i from 20 to 30 months’ continuous residential 
ri with possible extensi . Tising 
lala increments of £15 50 num. 
Oaires allowances on first appointment of £30. 
, arters free of rent, an passages and liberal! 
» on England on ‘full ' 

didates, Lac nag single. 25 to 30,. who 
must have some .M. Forces 


“me 

etter, whether married or single, and 
fall particulars ges 
FOR Tp CO erleneg, to he, CROWN eh ae 


London, S.W. 
1171 
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PRINCIPAL CONTENTS OF THIS ISSUE. .- 





Dynamical Reflections of a Ride on a Footplate. 


American Concrete Mixing Machinery—No. I. 





Fuel Economy. 





The Strength and Suitability of Engineering 
Materials. 





South African Iron. 


A SevensDaiy- Journal. 


British Association Meeting at Cardiff. 


in Steel. 


Howitzers. 


the R:ver Guadiana. 














PUBLIC NOTICES 


PUBLIC NOTICES 





o. ABB . 


MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


FOR. SALE BY PUBLIC TENDER, 
slegesenteoe vataeett = 
120 Br pROee. tePORTs 
ONE HYDRA oo with 6ft: Gin. square plat- 
form, by E. & Saith and Hali 
THREE STEEL CHIMNEYS, 18in. dia. by 50ft. 


THREE ATER GAS EXHAUSTERS, each 
30,000 ©. ft. a capacity (Bryan Donkin) 
THREE HYDROGEN EXHAUS 


TERS, each 10,000 
c. ft. hourly capacity (Bryan Donkin) 
TWO Se BOILERS, mt. dia. by 30ft., 


complete, 
Two SETS FORCED DRAUGHT FURNACES for 


same, 
LANCASHIRE BOILER, ft. 6in. by 20ft., 
only partly finished, 
want SET FORCED DRAUGHT FURNACES for 
“ONE HYDROGEN STATION METER, 27,000 c. ft. 





. and 
TWELVE isin. GAUGES. 
Detailed particulars, permit to view 
for can be obtained upon application to the CON- 
TROLLER, D.B.1.3., Plant and Section 
Cc ng Huts, Embankment, W.C.2. Applica- 
tions ng SE ced sent in not la 0 a.m., 





MINISTRY OF MUNITIONS. 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT aND MAOHINERY SECTION) 


For Sale by Public Tender. 


2 GAS HOLDERS and 
MISCELLANEOUS PLANT, 


comprising .:— 
Boies STEEL GAS HOLDERS, 40,000 c. ft. 
rs ONE VERTICAL BOILER, 10ft. nie by 4ft. dia., 
complete with Tangye duplex steam water feed pump, 
ONE GAS ENGINE and EXHAUSTER, with 6in. 
aa wi 
Two . CIRCULAR SCRUBBERS, for washing 


‘ammo: 
ONE GAST TRON CONDENSER. 
TWO 16ft. by 8ft.CAST IRON LUTED PURIFIERS, 


TWO 6ft. Gin. by 6ft. 6in.. DITTO, as 
ONE OVERHEAD GANTRY, wi cast 


iron 
Dulleys, &. 
ONE SMALL DERRICK. 
Pg eg of SIX RETORTS, with 


necessary 
fe aah ane 
Pooler, - 
50ft. Gin. 8. and S. PIPE, 
5 Tons of CAST TRON CONNECTIONS 


“LYING AT SANDHURST. 

5 ts to view and Tender 
completed and returned not 
application % the CONTROLE ER. 

nd Machinery on Charing Cross 
bankment, W.C. 2, 944 


METER, 
5 eth still yard, L 








Tudia Office 
Whitehall, 25th August, 1920. 


[he Secretary of State for 


as — in Council is prepared to receive 
ERS from ay persons as may be 
tine” mF SUPPLY. 

BEARING PLATES. 

DOG SPIKES. 

STEEL KEYS FOR SLEEPERS. 

WROUGHT IRON OR MILD STEEL HOOP. 

The of t may be obtained on appli- 
cniten to the oe General of Stores, India Office, 
Ww 5.W. 1, and Tenders are to be delivered at 
that office by Two o’clock p.m. on Tuesday, the 2ist 
September, 1920, after which time no Tender will be 


receiv: 
G. H. COLLIER, 
Director- General of Stores. 


(irystal Palace School 
PRACTICAL ENGINEERING. 
Principal, J. W. WI 


OUN 
The NEW couRst will COMMENCE on WEDNES- 

pee SEPTEMB hw New Students enter at 
he School on yl rning of Septe ’ 
Prospectus, &c., of the PRINCIPAL. 1112 





1138 





mate 





Hezict- Watt College, 
EDINBURGH. 
PricrPaAL—A. P. LAURIE, M.A., D.Se. 
ager ee gry 
—— Dip] Courses ip MECHANIC. 
ELECTRICAL, 1 and si eregy ENGINEERING. 


A new Diploma has just been instituted in 
OIL MINING ENGINEERING. 





CHEMISTRY. 

Diploma Courses for Students preparing for the A.I.C* 
in Mineral and Organic Chemistry, Chemistry of 
Foods and Drew, a Bio-Chemistry Courses 
for Brewers’ _ Chem 

Courses ae = instituted for Students pre- 


paring ee 
ARMACEUTICAL EXAMINATIONS. 
BUILDING CONSTRUCTION. 
A Two-Years’ Course in Building Construction. for 
Builders’ Clerks and Surveyors has been insti- 
tuted, Jeading to a Certificate. 


Prospectus pune information on application to 


ncipal at the 
PETER eahemererrontys: ‘ 
erk. 
Heriot Trust Offices, 
20, York-place, 
August, 1920. 1106 





(ity of Bradford Education 
COMMITTEE. 


CAL COLLEGE. 
APPLI roa = INVITED for a LECTURE- 
SHIP in TNGENE ING ae 

Salary (incladine. ow bonus of £85 16s.) up to £500 
per annum to a candidate of suitable qualifications 
and experience, 

Applications, upon forms which may be obtained 
from the PRINCIPAL, Tecknical College, Bradford, 
should be forwarded to the Principal as soon as 
possible. 

BY ORDER. 

18th August, 1920. , 1123 
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enares Hindu University. 


ENGINEERING a ggaengy ag 
APPLICATIONS are INVITED for the POST of 
PROFESSOR of MECHANICAL ENGINEE RING. 
Candidates must possess good p ical experience 
and a university degree or Saye qualifications of 
rd 4 mechanical engineering. Sa! 


approved standa 
me 600-750 per month. 

pply, PRINCIPAL, Bagponing pallens. Seon 
Hinta University. Tel., 





PATENTS AND DESIGNS ACTS, 1907. 


r ° ‘: 
N otice is Hereby Given that 
LARS HUGO BERGMAN, of 1340, Birchwood- 
County of Cook, State of 
Illinois, U.S.A., SEEKS LEAVE to AMEND the 
SPECIFICATION of LETTERS PATENT No. 106,248 
(No. 933/17), granted to him tor * Improvements in 
Pulverised Fuel Burners. the pro- 
posed amendment were set forth in. the Illustrated 
Official Journal — ), issued on the 18th Aucust, 
1920. Any person persons may give notice of 
opposition to the sanendanent by leaving Patents Form 
No. 18 at the ce Office, 25, thampton-buildings, 
London, W.C. 2, within one.calendar month from the 
date of the said Journal. 
TEMPLE FRANKS 
Comptroller-General. 
and CO., 11 and 12, Soutbampton- 
W.C. 2, Agents for the —— 
2 


avenue, City = Chicago, 


. YOUNG 
butiaings. London, 





The Proprietor of Letters Patent 
No. 18,830/13, relating to 
INTERNAL COMBUSTION ENGINES, 
DESIRES to DISPOSE of a PATENT or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the edeauate working of the pstent in 


this country. 
Inquiries to Le addressed to— 


CRUIKSHANK and FAIRWEATHER, 
65-66, CHANCERY-LANE, LONDON, W.C.2. 1109 





PATENTS AND DESIGNS ACTS, 1907 AND 1919. 
SINTERING APPARATUS. 


The Proprietors of British Patent 
No. 107,474 are PREPARED to SELL the 
PATENT or - LICENSE British manufacturers to 
work under i 
It relates to ignition furnaces for sintering apparatus 
and provides means whereby blast-furnace gas can 
used with or without richer fuel. 
Address : 
BOULT, WADE and TENNANT, 
111/112, Hatton-garden, E.C. ie 





pS 
The Proprietor of Patent No. 
22, 1MP R OVE for 
'VVEMENTS IN BOILER 

Tune “LEANER. SYSTEMS,” ‘ 
is DESIROUS of DISPOSING of the PATENT 
RIGH or of negotiating for the GRANT of 
LICENCES to work Ph a ahs mscnaie Communications 
should be addiessed 
F. W. GOLBY, Patent “Agent, late of His Majesty’s 
a Office, 3, John-street, Bedford-row neh 





Reconstruction Reinforce- 
MENT. 


fo APPLY ft 2 


Weston System. 
Authority on ite vast eonnrenien 
highly satisfactory results. Agente wanted in seversl 
tricte, 

THE WALKER-WESTON CO., Ltd. 
7. Wormwood-street, 
London, 


B.C 2. Ex. 





Tihe Nationa] Foremen’s Assoc- . 


interests of Foremen in their Supervisory Capacity. 
All communications to os ae Offices, 
H. W. RKLD, 1, High Holborn, 
General Sediotaer. London, W.C. 1. 
ux 
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Pages Il. and Il. 
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Pages HI. and IV. 


MACHINERY, &c.. WANTED 
Page Vill. 
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PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 


—=— 
oa Sa i S OPEN (continued) 





ity of Lincoln 


MUNICIPAL TECHNICAL SCHOOL. 
A, E. COLLIS, M.LM.E., Principal. 

APPLIC. azroes are INVITED for an ADDI- 
TIONAL LECTURER in the Mechanical Engineering 
Saateet, Candidates will be required to take day 
and evening classes. University degree or equivalent 
qualification desirable. 

Workshop and duzrawing-office training, teaching 
experience, and good experience in engineering labora- 
tory’ éssential 

Commencing salary es rising by annual incre- 
ments of £12 10s. to £4¢ 

Form of application oxi further particulars may be 
obtained from the PRINCIPAL, to whom applications 
should be returned as soon as possible. 1130 


(Jounty Borough of Stoke-on- 
TRENT. 


CENTRAL SCHOOL OF SCIENCE AND 
TECHNOLOGY, STOKE- UPON- escape 


ENGINEERING DEPARTMEN 
‘The Governors invite APPLICATIONS ~ ‘the POST 
of LECTURER in MECHANICAL ENGINEERING. 
Candidates should hold a University Decree or an 
equivalent qualification, and must also have had 
teaching and works experience. 





“The commencing salary will be £350 to £400 per 
annum. 
Forms of application, which should be returned, 


duly completed, as early as possible, and further par- 
ti€ulars may be obtained a receipt of stamped 
addressed foolscap envelope fro 
Dr. W. LUDFORD FREEMAN, 

Director of Education. 
Education Offices, Town Hall. 

Hanley, Stoke-on-Trent, 

July 30th, 1920. 


(Jounty Borough of West Ham. 
MUNICIPAL TECHNICAL INSTITUTE, 


1091 





wo aie ROAD STRATFORD E. 15. 
ONS BATON Be eece a Se URERS and 
PEN WANED for next. Seat ion. : 


aaa £300-£15- Pesae per an: 
‘be graduates 


Ba. 
of Britian Ui University. 
pe tae taeg i oe culars of qualifications and 
bss Pat ante Chats atishe. should be sent to the 
road. E. 15, not later than Sth 


unicipal Techni Institute, Romford- 
ptember, 1920. 878 
Northampton Polytechnic Insti- 
TUTE. 
CIVIL AND MECHANIOAL Ai, HIGINE ERING 
DEPARTM 
ELECTRICAL ENGINEERING AND APPLIED 
PHYSICS. DEPARTMENT. 

WANTED, an ASSISTANT LECTURER and 
DEMONSTRATOR. in each of the above departments. 


Commencing salary £300 per annum. 
Conditions and Fog of application, which must 





be return i than Tuesday, Sist August, 
1920, aa 
MOLLE EUX WALMSLEY, 
1049 Principal 





University of London, King’s 


COLLEGE. 

The REQUIRE re SERVICES of an 
ASSISTANT LECTURER and DEMONSTRATOR in 
MECHANICAL ENGINEE RING. Salary £300 per 
annum. The duties will. commence in October, 1920. 

Applications, should be receiv not later than 
September 11th by the SECRETARY, Kin2’s College, 
Strand, W.C. from whom further particulars may 
be obtained. 1135 


Delerecy. 


- ae 





. oes r 
he High Commissioner for New 
rage is prepared to receive TENDERS for th 
SUPPLY 
2250 TONS BS 100. 1b,. FLAT-BOTTOMED 
RAIES and FISHPLATES. 
The specification, conditions of. contract, and form 
of tender may be obtained on application to the Hich 
Commutenienes t for. a eae , 415, Bund, lantin, 
EC. 2 be delivered a 
—_ HICH COMM ISSIONER FOR NEW ‘ee AL ND ur 
soon 5 om 2nd September, 1920, after which time no 
Tepder Il he received, 
he Hizh Commissioner for New Zealand does not 
hind himself to accept the lowest or any Tender or to 
defray any expense? in connection with tendering. . 
114 


ounty Asylum, Lancaster. 
FOR NE No. 6 Lyen AMMONIA 
REFRIGERATOR, pepivlete ‘with Bae Tanks, Ice 


about oeedh ne feet capacity, This no 
moving part has just been replaced by ‘larger plant, 
The above may be seen on applicat ig the under- 
signed. Tenders, addressed to the irman of the 
Visiting Committee, must be delivered at the Asylum 
on or before the 3rd September. 1920. e Com- 
mittee does not bind itself to accept the highest or 


any Tender. Jo Bs 
: “Geek ana Steward, 


P 1745 








Clerk’s Office 
12th August, 1920, 





Tynemouth Corporation Blec- 
TRICITY WORKS, 
hugeagutnenci: ~~ ——" DYNAMO AND 
The ropa yg td is FOR SALE BY TENDER : 
HUNT and COMP" 


ONE 500 K.W ‘OUND DYNAMO, 
#40 to 550 voits, Me Siemens, oat to triple-expan- 


sion Engine by aos and Morco 

TWO Exhaust 8 OIL SEPARATO 

ONE SURFACE “GONDENSING PLANT. "by ethy 
Wallsend Slipway and Engineering Co., Ltd.” wit 


Edwards Three-throw Air Pumps, direct driven by 
electric motor. 

ange CENTRIFUGAL SEAS ATERG PUMP for 
direct driven by electric mo’ 

ONE COOLING TOWER for sam 

FOUR LANCASHIRE B ILERS. § Soft. by 8ft, 6in., 
Sem. working pressure, with mechanical stokers, and 
three fitted with superheaters 

ONE max by ay TUBE BOILER, suitable 
for 15,000 Ib. per hour, 200 working pressure. 

9in. STEEL ‘ SruaN PIPES and VALVES, con- 
be with the abo 
THREE Weir FEED PUMPS, FEED PIPES and 
VALVES connected with the above. 
TWO Bin, partacte CENTRIFUGAL PUMPS, by 
Gwynne and Co., 3in. bore, electrically driven. 
NE VERTICAL DUPLEX PUMP, by Lamont 

and Cu,. Paisley, cylinders 5in., stroke 6in., suction 


Stin. 
COAL BUNKERS and CONVEYOR with MOTORS. 
The above are FOR SALE at. Tynemouth Corpora- 
» aod Electricity Works, and may be seen by appoint- 


For further particulars, apply to C. TURNBULL. 
M.L.E.B., Borough Electrical Engineer, Frnemopth. 
of Leeds. 


ity 
C WATERWORKS ENGINEER'S DE- 
ENT. 


PART} : 

APPLICATIONS are INVITED from candidates with 
Technical Trainin, 4 for the POSITION of an ASS 
TANT ENGINEE 

Candidates ong have had a ee in Waterworks 
Engineering and Surveying, and be preferably Asso- 
ciate Members of the Institution of Civil Engineers. 

The commencing will be at the rate of £270 
per annum, and afterwards in accordance with the 
City Council’s scale and conditions. 

Applications, stating age, experience and qualifica- 
tions, together with copies of recent testimonials 

to be addressed the 


(which will not be returned), to 
ATERWORKS - ENGINEER. 26, Great - George. 








ba > Leeds, ad -* Assist Engineer,”” and 
delivered not later than the 8th September, 1920. 
Canvassing will disqualify. 1033 





(Jounty Borough of Barnsley. 


“or eae FE eee ENGI. 


The Resiaier” Cae Borourh Council invite 
a ee for the POSITION of WATER- 
ORKS ENGINEER and MANAGER. Applicants 
one be civil i with a eg in Waterworks 
Construction ent. Salary £600 _ per 
annum: aeoibontione “on” forms to be Obtained from 
the oe, Fein wes *“* Waterworks Engineer 
and M ied by three recent testi- 
moniats, must wer delivered not later than Wednesday, 

the 8th day of Seoteniey, 

» Rs DONALD. 


Town Clerk’s Office, Barnsley. 
17th August, 1920. 








Clerk, 
1099 





AMENDED ADVERTISEMENT. 


(Jounty ig of Sunderland. 


By oon ny 





receive 


for 7 ig SUPRI of of, ri, 7 Temes for 


ie South h Indian Railway Com- 


‘Spestiatlone and, bg ing 


forms ‘ render Car he Peeaicha 

a inte s tices 91, York street, Westminster, 
“Wenders, addressed to the Chairman and, Directors 
of the South Phan Railyay Company, Limited, 
market ‘* Tenders for Tytes.”. must be left with the 
underels not. later than 2 p.m. on Tuesday, the 


4 charge, which will not 
of £1 for each ¢opy of the 
Copies of the drawings 


returned, willbe made 
irieation. 
oye. be obtained at the 


office of Robert Wigte. Esq., M, Inst, C.B., Consulting 
Engineer the Company, r Victoria-street, . Wy est - 
minster, S. WL. 

By Order. 


REYNOLDS, 
ee Managing. Director, 
91, York-street, Westminster, 8.W. 1, 


25th August, 1920. 
W est 
The Cuardians invite ‘SENDERS for the 


SUPPLY ani DELIVER to their Workhouse, 
Union-road, “Leytonstone, of ONE Wrought 
Welded HOT-WATER BOILER, 38in. by 18in. by 
5-16in, plate, with hand: holes-and two 2in. screwed 
sockets titted. 

Tenders, sealed and endorsed ‘‘ Tender for Boiler,” 
shouli be delivered by 10 a.'n. «mn Yednesday, the 
Ist day of September, 192 to the Clerk 
to the Guardians, Board nion-road, Leyton- 


stone, E. 11 ‘ 
By Order of the Board, 


THOMAS SMITH, 
Z Clerk. 
Roard Room, Union-road, 
L>2ytonstone, F. 11, 
23rd Auzust, 1920. 

Oly. yde Navigation. 

PLANT FOR SALE ry S PRINCE’S DOCK. 

POWER STATION: 

he bey invite TENDERS for the PURCHASE 
of THOSE TSeot FH lic: Ve 1 Oe Pee | 
expansion Surface Condensing PU G ENCINES 
cylinders 15in., 22in., and 30in.“diameter; pumps 
5in. diameter by 24in. stroke; working pressure 
150 lb. per square inch, Warh set capable of supply- 
ing 200 gallons per midate at 760 Ib. per square inch. 
All branch steam and water-pressure pipes and valves 
connected with these engines “above r level inside 
power station included. 

These pumping mi nes’aresat present in use and in 
good working condition, and ate to remain on site 
nntil notice is given by the-amechanical engineer that 
they are to be removed. 

Additional information and permit to inspect can 
be obtained: here at the Mechanical Engineer's Ottice. 

Tenders to be lodged with the = allersigned not later 


1193 





Ham. Union. 


1158 





than Monday, 20th Septém 
The Trustees may not accept the highest or any 
Tender es 


M! cK ENZIE, 


General 
16, ee oi Par ‘Glaszow, 
sth Amzass, 





1164 





at Noon on Friday, the 246h, day of September next, 
’ Town Clerk. 


Town es Ee. 
1093 


th August, 1920. 





Meshes Some ater Water- 


LAYING IPE LINE 
BETWEEN. rittRTAn MANCHESTER. 
The Waterworks’ tee REQUIRE the R- 

VICES of SEVERA me SSISTANT CiVIL ENGI 


NEERS in connection iy em Laying of an Addi 
tional Pipe ‘Det ween and 4 . 
Candidates’ must, he: good hg a with exnerience 
in the Preparation of i. Dresiag. Specifications, 
and the Betting-o1k and Laying of Large Pipe Lines 


through difficult country. 
Application forms, he obtained from the 





SECRETARY, Wa Hell; 
Manchester. Eoceapel be: nomic in not later, than the 141! 
of September +1920, 1061. 





(fovernment, of the Union of 
SOUTH AFRICA. 
IRRIGATION: 
Vaca ens ASSISTANT BORING 
APPLICATIONS are ENVITED for the above 
mentioned VACANCY. 
ConpITiIons. 
(1) Five years’ contratt;** ~» ' : 
oe ary £700, rising By annual. increments of £40 
© local allowance is payable. " 
30°to"S0 years of age. 


e had a A aspen 
1 engineering training amt must 
the — “ot "Hee 
spieel ee antag as tying for 
ship. They must have had previous administrative 
experience and also previous experience in boring f 
minerals -with percussion and 








an 
produce mena heel satiutactory. medical nos fhoate on 


a form to be supplied for: we purpose by the, fueh 
Cominiestoner for. the Union o t south, ica, 

(6) If the successful carididate is dent outside 
the Union of South Africa he will be given a free 
first-class passage to the Dalen and.'réturn passage’ 
if not r at the end of 
Applicat and ies testimonials to 
character qunitfintions and experience. alle in. diuplt. 

lodged re the ‘ARY, 


es should be ‘Office of 
High Oo the Union of South ag 
Sa" Vietoria-street 8. We 1, ae later than the 3 re 
- t, 1920. Applications may be submitted in 
form a¢ candidates consider most suitable for a 


purpose. 





¥O! 
Suite AP) iagarro B 
PoateionN ot Bt of BOROUGH ER and suR: 
vitdiat must have had a thorough (enining 10 in al} 
peumeele of Engineering and eee and be 
Members of the Ii tion Engineers or 
possess 
The will. be at. the. rate of £1000. per. annum. 
Canvassing, —_— directly or indirectly, until after 
<allfeation candidates, will be deemed. a dis- 
ses 
plications, together copies of . recent 
reatheuemsbio. which i returned, addressed to 
the und os en ‘on tbe. delivered ae. Engi- 
neer an jelivs at_ my 
Town ‘Hall, ‘Sandesland, not ae: than omek 


An architect conversant with the phouing, ry 
erection of buildings for railway purposes and 
routine of a large office preferred. Must be expert et 
steel construction, preperation of specifications. esti- 
mates, quantities, valuations, supervision of accounts, 


&c. Sa 
Applications. stating age, experience and aualifica- 


th” copt 
forwarded to Minsk ‘und ‘ 
yoaalatant Arohitect ** not later than September 18th, 


6 CRETARY, 
NORTH-EAST RAILWAY 
ses RATT PPE, 





Sn pore, Straits Settlements, 
ATER DEPARTMENT. —The Municipal Com 

missioners of Singapore REQUIRE an ASSISTANT 
ENGINEER, age 25-35, on a three years’ ment, 
with possil-le extension. He must have had a good 
seahetont education, a regular training as a civil engi- 
neer, have a practical knowledge e Surveying. 
Levelling: and Estimating, and at | 

experience in works of Water Suppl 


particulars if requested), not later then vote, = 
September, 1920. 


uC of South Africa. 


FRICAN RAILWAYS AND 
ARBOURS ADMINISTRATION. 

APPT. ICATIONS are INVITED for the POSITION 
of MANAGER of the NEW STEEL FOUNDRY now 
in course of erection at Pretoria. 

CONDITIONS. 

(1) Period of engacement 3 years. 

(2) Salary £750 per annum plus allowances in force 
from time to time. 

(Nore.—Preséiit local allowance ig £81 per annum. 
Present temporary war allowance £305 per annum aid 
£20 10s. m9 annum for married and singie officers 


respectively 





The Administration daes 


Tailway pass to Pretoria. 
the 


not grant free travelling facilities in respect of 
successful candidate’s family. 

(4) Half salary during voyage. Full salary from 
date of neporting in South Africa 


‘aduialeetion. 
Bo lt is desired that the successful candidate sho’ 
South. ica early 


be -prenared to. pr 
Octo! 1920, if a passage is available. 
ALIFICAT, 

Applicants must have had thorough practical expe- 
rience in the nianufartare of steel ‘castings by ~ 
Tropenas ”’ . a see knowledge of the 
working of modern annealing furnaces, core stoves, shot 
blast plant, &c., and a ugh analytical training, 
and must be capable, of ing entire control of the 
steel foundry laboratory in addition to the steel 


id 
a 


foundry. 

Applications, whi be. submit in anv form 
which the can ndidate eas ders desirable, tether with 
fualinications ag he iieage, a ano : we 
SECR ‘ARY Bhd P of the ch ‘ated aa for 
the Ui Union Ue: ‘ikea, 32, Nictorig <1, 


not later fears a Mote September, 1 





&- FARA SE DRI IBENS ADS, 


SITUATIONS OPEN 


D, SHIP. DESIGNER for ‘Shipyard and |. 
ral Engineering Works’ Bémbay ; 

Saaieelar preferred — Write, 
andsalary ‘fequired, to 
Leadenhball-street, EC. 3. 





20: 08; experience age, 
Deacon”s, 
1142 0A 





W4niz. THREE. CHEMISTS wi hy Experience in 
Steel and Ironworks Analysis. en ke capable 

of analysing Tefractoties, Coke, coal, gases 

to Siemens’ basic process.—Address, 

and required, 1182, The Engineer 








orth of England, ne ie 


possess ar knowledge 9 of Chemistry eta 
Se are 
2 ted 


vy, be red afc siemen 

Steak aubjects suitable be : e wor 2 
tC) 

prepare (w assis’ nd ong ¢ eooiuleay | are 

stating salary re- 


ture, and attend 5 to 
. The Engineer Office 
1184 A 


n the 







of the Institute.—Appli 
quired should be oent to TL 





eering 


pt ne ae ius with 


mite 


Ew R.—A Large EB 
CANCY for 4 Firs 
experience of the. Manufacture 

p secrae ae a he good. boty an al 
Control ine and, Er Shops, and a 
gZanise 5 rk to produce 
Sosition so excellent pros Pe to the right he nae 
Applica NL state ‘fu! rticulars ‘of 
experience, te > al salary fenuited. —Addr “bs, 


The, Engineer Office, 


3) First-class single passages to Cape Town and free 


e in accordance with the regulations of the 


PPLICATIONS are INVITED. for the POST a 
AY ¥- Technical: insti.” 
iu 


POWER PLANT ENGINEER 


N or t h - E as t ern Railway. A har oJ Pi aasish in in cunervamins the onning of eaUtRRp 
.« APPOINTMENT OF ASSISTANT ‘ haw at nore, et kom + Applicants thou 

good tec n NM economical 
APPLICATIONS are TED for the abo of boilers, steam ines, Work. 
APPOINTMENT. eae, ucers,— Address, stating vad age, aualiicaticttd Dro. 


salary required, to 1189, 


ECHANICAT, ENGINEER (Practica) wie 


capable of Takin mt of 
facturing Works and Whine to fhe rest ¢399°p, Mam 
progressive salary to be arranged.—}, 


"Phe Bag Engineer Oftice, 1189 | and 








etters, { 

ins 0 m fist 
hile to LYONS, 146, St. John’s-road, mt 

TEEL FOUNDRY MANAGER .— An 
S blished in a central position in aaa 

EQU tits a  aaebte MAN to Manage Stee! Foland 
red a arg pHing J of castings per month, Andry 
cants must lar position and. haq Doli. 
rience in proteeins counpiicabed castings up to 3 jt 
Applications mustbe made in candidates’ ow, or 


writing and must state experience, age 


expected: also if familiar with open hearth mi 
verter, and electric furnaces. permanent ap 
ment.for an energetic man who can keep nt appoint 


an 
and output up. All eopamunioations Will. be i 
in she strictest gundence++Adizees. P1829, i, 

Office. Pigg 4 





RAVELLER Commission REQUIRED 


on 
introduce high-quality Steam Pr: to 
to JOHN 
ham 


eanUre Ganges 











collection, filtration, pumping, and distr bution of 
water, hoth in the design and in the construction:of | % oh CLIRBE, (Ltd., Creat Brook. 
new works and in ordinary maintenance. "Experience street, Birming 110 4 
in design and cons tion of maateneed concrete i, 
structures is desirable. eference will be given to Wek § MANAGER REQUIRED for Engine, ri 
an assistant who has passed the examination of the orks and Foundry; situated 2; miles pd 
Institation of Civil Baghacers as Assoc. M. Inst. C.E.| London and employing’ approx. 50 hands ~ 
Gelery 7200 dols. for the first, 7800 dols. for the} practical and technical knowledge and previous ae 
econd, and 8400dols. for the third year, paid pound as Works Manager in both 1. nndry ia 
monthiy, in dollars, the currency of the Colony, the | Machine Bice is essential. Also experience in mat 
value of the dollar ry two shillings and ge 4 facture of Hoisting Appliances is desi ra! le Apply 
sterling, The pay of the appointment for the fi in first instance by letter, a oye. <i alteationy 
= at this ke would be £840. In addition, there | is and. sal tequired, to 8. “NEWT . 16 V. ih 
rary allowance of 10 per cent, on the salary, Mall, don, W. a 
whieh is subject ta revision at any time. Such logal a 
SSeS WTA ann tate $d ne —— 
sanction y. the Commissioners w pa e NTED, Large C 7 
passage. will be provided, with half-pay during the WANTED,» tI sarge, Colliery. ~ a eat wee Bint 
voy: out. The selected candidate must pass a] and General J.ay-out Work ; wages £6 10s. per tg 
ical cxequipetion, Appliootives, stating whether | —Address, giving full particulars of ex) rience, 1167, 
‘married or single, age, a lace of birth, and giving | The Engineer Office. 1187 
detpile of ——- aa training, and o_o rep + 67 Ay 
and in waterworks particularly, ond referring to a e — 
above requirements seriatim, accompanied by copies ‘eee AT DPAvG for x Resien ¢ Office in London, 
(only) of testimonials, and also personal references, Grate ~ With experienc 
to be lodged with Messrs. C, C. LINDSAY and | im “wlectrie Sahara Machinery. Also. goog 
PE . M.M, Inst. C.E., 180, Hope-street. Glasgow, | JUNIO HTSMAS -—- Box a. ,qlannaee 
Acents for the Commissioners (who will give further | 40d Gotan rtd, 57, Ludgate-hill, BC 


ei 








a ee oe for Large W orks in 





experienced in General 
. LF. Lg ad preferred — 
tae slaging , experience and salary requir 
a ae, exer pee ad street, ‘Landay, 
HB A” A 
waste RAUGHTSMAN, Experien 4 in 
way - Harbour Work, Design, pd 


d Surveying.—Addresa, stating age, salary 
and when avalien. also cnckesing rele ree 
Engineer 0: 1078 a 





Wagers Kully Qualified DRAUGHTSMAN for 
meral Engineering Shops, aie and Tool Work: 
ampelent, man need apply.— Address, with 

The 


saa training. anid experience, 1153, 
garticuta fice . 1153 


Wits io Good SENIOR DRAUG HDSMAN : 
Modern Steel Smelting Furnaces and 

—Address, 991, The Engineer Office. 
_ 291 Le 


A 











ANTED, JUNIOR DRAU GHTSMAN or 

5 ADVANCED IMPROVER for. small progressive 
firm oil ference given to 
ie” experienced ay smalb two-stroke vertical Oi) 
ngines. Permanency to right man. State age, 
perience, salary eesene references. — Address, 

. The Engineer Office. 1095 4 





ANTED for. Manchester — Di «strict, 

Ww Gia gag = to be trained in the design 

machines; must have gad technical quali. 

age, experience, and. salary required, 
ot be under 21, years, Pen 

crapasta for suitable man,-—Address, 1131, 

1131 «& 


Shese "tate: 
pplicants must nm 
Engineer OM 





io es Ber, cot 


af inthe a, oie a ere 


or single, 1114, 


DRAUGHTSMEN, 
Works Practice— 
lary required, and 
Engineer Office. 

; ll 





Ma. 

HD. ia re Naval is poe henselae RE- 
“Fak in ‘aval lishment, Ireland, 
week, plus Civil 





ice tee Wan i Pe fenet ee equiyalent to £2 1s. 
; wee! — ¢ eeations. quate 
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Dynamical Reflections of a Ride 
on a Footplate. 
By Sir GEORGE GREENHILL. 


“ LocoMOTIVE Footplate Experiences” in THE 
ENGINEER, July 23rd and earlier—June 11th, &c.— 
should lead up to some reflection on the dynamical 
forces at work, going on in the engine underfoot, 
to estimate the power essential to the effort, and the 
minimum requirements eapable of supplying the 
wants. 

Our driver should imitate the good horseman on 
that other steed, and strive to enter into the feelings 
of his mount, and the current of his thoughts, to guess 
what is passing in his mind. And the horse in his 
turn seems to be able to reciprocate in an accurate 
estimate of his rider’s nerve, especially in the rush 
and gallop of a hunting field. 

So turn to the stirring account of the run described. 
Starting from the platform at Rugby with a train- 
load of 415 tons, we read that Brinklow at 5 miles 
was passed at 60 miles an hour in 7 min. 

We are calculating the smallest power adequate 
to make this run from Rugby as far as Brinklow; 
on the minimum requirement the train is accelerated 
uniformly up to full speed, and then the speed kept 
uniform for the rest of the run. 

Running through Rugby at full speed, 7 miles 
would have been covered in 7 min.; hence 2 out 
of the 5 miles were taken for getting up to full speed 
from rest. These 2 miles at average speed of 30 miles 
taking 4 min., leaving 3 min. for the next 3 miles at 
full speed. 

To get up a speed of 60 miles an hour—that is, 
v = 88ft. per second in 4 min., or ¢ = 240 sec., in a 
train weighing W tons—requires an unbalanced 
tractive force of F tons, such that the momentum 
generated— 
ss 

gt 32 x 240’ 
and estimating the gross weight of the train, includ- 
ing engine and tender, at W = 480 tons, this makes 
F = 5.5 tons. 

Some allowance must be made for the dead resist- 
ance of the road and air. On the moderate average 
estimate of 7 1b. per ton, this will add another 1.5 
ton to be overcome, making 7 tors in all the pull to be 
exerted by the engine at the bite of the driving wheels 
on the rail. 

As it is said to have been a fine day for the run, we 
shall assume a coefficient of adhesion as high as 
1 
5 
to cairy @ load of 35 tons at least, to be distributed 
over three axles. 

Assuming the engine to be of the simple two- 
cylinder system, with cylinders d = 20in. diameter and 
L = 24in. stroke, on wheels we take at D = 80in. 
high, the usual formula— 


v F 
Fie es sec-ton, Ww 


= 0.2,andthen the driving wheels would require 


—Pel a 
. om oe ee 


connecting the pull P, pounds, and the mean effective 
pressure p, pounds per square inch, gives for a pull 
of 7 tons, P= 7 x 2240 Ib— 

_ 7X 2240 x 80 _ 65 

fur 400 x 24 é 


about one-third of full boiler pressure, the steam work- 
ing expansively with the engine notched up. 

A 7ft. driving wheel makes 246 revolutions to the 
mile, so that our 80in. wheel would make 252 to the 
mile or to the minute, at 60 miles an hour. 

Having reached full speed in 2 miles, and 504 
revolutions, the speed would be kept constant by 
equating the engine pull to the dead resistance of 
the train. No extra pull is required for acceleration, 
and, in the engineer’s language of Aristotle, the 
inertia is eliminated. 

The average estimate of resistance at 7 Ib. per ton, 
employed in getting up speed will be much exceeded 
at full speed, and we shall not be far wrong in raising 
it to 20 lb. perton. Here a resistance of 20 x 480 
= 9600 Ib., overcome at a speed of 60 miles an hour, 
will require the boiler to supply steam for 9600 x 60 
+ 375 = 1536 horse-power (H.P.). 

Just before reaching full speed, when the pull was 
7 tons, the engine was giving out H.P. 7 x 2240 x 60 
+ 375 = 2500 ; more than the boiler could be expected 
to supply continuously without losing pressure and 
getting out of breath. Herewith our estimate of the 
minimum requirement of engine power for the run 
described ; much more would be exerted in reality. 

The high single driving wheel, so admired in the 
old express engine, was a symbol of a small. boiler, 
seant of breath, and went out of fashion as soon as 
express trains began to carry third-class passengers 
and were doubled in weight and over. 

Of equal and even greater importance than engine 
power for high sustained speed in a long heavy train 
is the faculty of making a short quick stop, requiring 
full continuous brake power, in case of the sudden 
appearance in front of an obstacle. And there must 
be as little delay as possible in the application of tne 
brakes at full power; any delay will cause an over- 
shoot equal to the distance run at full speed in the 
time of application. A second or two is of importance, 


an hour, a ae ee i 

It was an instructive and historical accident—it 
would be unkind to the company to recall the place 
and date—the one where a coal'truck was off the line 
at a station, and although protected by: the distant 
signal, the express train at 60 miles’ arhour could 
not pull up, and ran ‘inte the obstruction.at 15:miles 
an hour.’ Another 100 yards would have ‘saved the 
accident, the distant signal being 1500 yards out, or 
a very little more brake power, say, 7 per cent. more. 
The accident directed attention: to the ‘necessity of 
greater’ brake ‘power if high-speed running was’ to 
be made safe, and the continuous brake system was 
forced on the attention of the railway director in 
place of the primitive hand brake on tender and 
guard’s van. 

It is noticeable in the street traffie how it drops 
down to dead slow on a slippery road. Although the 
traction should be easier, the stop is correspondingly 
more difficult, and becomes the ruling factor in the 
case. 

Without continuous brakes it would be impossible 
to maintain the tube traffic at the present speed, 
with the frequent stops at stations so close together. 

The straphangers’ sensations are very marked 
while the train is stopping, but during the start 
they pass almost unnoticed, until a curve is reached. 

In the old days of leisurely railway travel, the 
train ing at 30 miles an hour would be seen 
from the station to have steam shut off at a quarter 
of a mile or more away. But with speed doubled, 
this distance would require to be increased four-fold, 
to a mile and over. 

To-day, with continuous brakes, no matter the 

ight of the train, an emergency stop 


causing -88{t. for! overy second ‘of delay iat 60 mils: 


‘length or weigh 
could. be made at 60 miles an hour in 1 furlong, 
10 chains, or 220 yards, with all wheels braked, and this 
implies a coefficient of adhesion of the brake shoes, 
taken at— , 
ne ae 1 

es it. ee re 
A passenger would feel as if the train was charging 
down a slope of 1 in 6, an angle of about 10 deg. 

There is no mention in the ‘ Foot-plate. Experi- 
ences” of any such emergency stop, even for road 
repair of the platelayers’ gang; in the remainder of 
the run after the first 5 miles, the record is chiefly 
of a continuous speed, varying slightly above and 
below 60 miles an hour, with no details given of 
gradient, from which a numerical moral can be drawn. 
And a description of the work of the stoker would 
give valuable information -about the rate of coal 
consumption. 

The scnoolmaster hates to be pulled upin dynamical 
instruction by an appeal to a numerical application. 
Having made an analytical weapon, he hates to load 
and fire it off, with the trouble of cleaning it after, 
and pleads that it wears his gun out ; as if a gun was 
made to keep as a trophy. 

But Kelvin insisted that a true knowledge of 
dynamics was not to be acquired except through the 
numerical applications to familiar operations around 
us in life, chosen on the largest scale possible. The 
schoolmaster would soon find the value of this stimulus 
to the interest of his pupils. 

Maxwell succeeded Sylvester as President of the 
Mathematical and Physical Section of the British 
Association, 1870, and took the opportunity to reply 
to the spirit of the address of his predecessor, who had 
attacked Maxwell’s presentation of spherical harmonic 
theory in an appeal to the geometrical and physical 
interpretation, and not the mere development as a 
branch of pure analysis. 

‘** There are men who, when any relation or law, 
however complex, is put before them in a symbolical 
form, can grasp its full meaning as a relation among 
abstract quantities. Such men sometimes treat with 
indifierence the further statement that quantities 
actually exist in nature which fulfil this relation. The 
mental image of this concrete reality seems rather 
to disturb than to assist their contemplations. 

“But the great majority of mankind are utterly 
unable, without Jong training, to retain in their 
mind the unembodied symbols of the pure mathe- 
matician, so that, if science is ever to become popular 
and yet remain scientific, it must be by a profound 
study and a copious application of those principles 
of the mathematical classification of quantities which, 
as we have seen, lie at the root of every truly scientific 
illustration. 

‘* There are, as I have said, some minds which can 
go on contemplating with satisfaction pure quantities 
presented to the eye by symbols, and to the mind in 
a form which none but mathematicians can conceive. 
There are others who feel more enjoyment in follow- 
ing geometrical forms, which they draw on paper or 
build up in the empty space before them. 

“Others, again, are not content unless they can 
project their whole. physical. energies into the scene 
they conjure up. They learn at what rate the planets 
rush through space, and they feel a delightful sense of 
exhilaration. Thsy calculate the forces with which 
the heavenly bodies pull at one another, and they 
feel their own muscles straining with the effort. 

“To such men momentum, energy, mass are not 
mere abstract expressions of the results of scientific 
inquiry. They are words of power, which stir their 





souls like the memories of childhood.”’ - 


. American Concrete Mixing 
Machinery. 
No. I. 


Macuiyery for making or mixing concrete is one 

of the very large items in plant for engineering and 
architectural construction work in the United States, 
owing to the extraordinarily extensive and varied 
use of concrete in-work of this kind. As a matter 
of fact, concrete is one of the most widely used struc- 
tural materials of these days in America, where it 
has had its greatest development and the greatest 
study in its technical aspect, and where its applica- 
tions are innumerable and of the widest variety. 
War conditions, with the restricted supply and high 
cost of steel, have led to a great increase in the 
adaptation of concrete to purposes for which steel 
had hitherto been used commonly. From the con- 
crete walk, the suburban house and garage, and the 
farm silos and barns, there is a comprehensive range 
to concrete arch and girder bridges, concrete roads 
and pavements, foundations, skyscraper office build- 
ings, warehouses and industrial buildings, water pipes 
and sewers, dams, docks and harbour works. All 
these and innumerable other structures represent a 
general use of the material and are by no means 
exceptional examples or unusual practice. 
_ The extensive and almost universal use of machinery 
on all kinds of concrete construction work is due in 
part to the ever-increasing tendency to replace 
manual labour by mechanical power as far as possible, 
and to increase speed and capacity of production or 
out gt. Under thes i 





of strong incentive 
and a wide field; there have been developed concrete 
mixers of a variety of types and designs, produced 
by more than a score of manufacturers. 
fe -mixed concrete is used as a rule only for 
very small and uni t jobs, in which good 
quality of material is not a particular requirement. Its 
use is prohibited by many specifications, since it is 
well known that hand-mixed concrete has not the 
desired quality of uniformity and cannot be fur- 
nished economically in large quantity. On works 
involving the use of concrete in great quantities, it 
would be impossible, of course, to make the material 
by hand, owing to the army of men that would be 
required, the time that would be consumed in mixing 
and placing, and the excessive cost of material pro- 
duced in this way—especially at present prices for 
labour. As a matter of fact, hand-mixed concrete 
hardly enters into consideration. On the contrary, 
hand-operated mixing machines have been developed 
for producing small quantities of concrete of high 
quality and low cost. 


Macuine Mrxina. 


Concrete mixing or making—apart from the 
obsolete manual method—may be effected in three 
ways :—First, by mechanical processes; secondly, 
by gravity ; and thirdly, by steam or air pressure. 
Concrete mixers may be classified into the following 
types :—(1)-A cylindrical drum revolving on a hori- 
zontal axis and having blades attached to the interior 
of the shell ; (2) a cubical box revolving on a hori- 
zontal axis ; (3) a drum of conical shape with closed 
bottom and revolving on an axis inclined from 30 deg. 
to 90 deg. with the horizontal; (4) a trough-shaped 
vessel in which revolves a longitudinal shaft having 
blades or paddles; (5) a series of superimposed 
inverted cones for gravity mixing, in which all 
machinery is eliminated; (6) apparatus in which 
compressed air or steam is used to mix the charge 
and force it through pipes to the mould or form. 

Machine mixers are of great variety in design; of 
different) types and sizes ; adapted to general use or 
to'special kinds of work ; with side or end discharge ; 
portable, stationary and’ self-propelling ; delivering 
concrete in batches or continuously ;) and charged 
either by hand, by power devices or by gravity. In 
size they begin with hand-operated machines, deliver- 
ing 2} cubic feet of concrete, and small power-operated 
portable machines of 4 cubic feet capacity for such 
work as house foundations, farm work and pave- 
ments.’ Machines of 7 to 14 cubic feet capacity are 
in common use. ‘The large sizes are of 14 to: 21 and 
28 cubic feet capacity. The largest mixers built 
deliver 112 cubic feet of concrete at each charge. 


Drum Mrxers, 


Drum mixers of the first type, with horizontal 
axis, are used the most extensively and in the widest 
variety of design. They are of two classes, In the 
first of these, the mixed concrete is discharged by 
inserting an inclined chute or spout. at the discharge 
opening in the head of the drum, so as to catch the 
stream of concrete falling from the top of the revolv- 
ing shed. In the’second class, which is used less 
extensively, the concrete is delivered by tilting the 
drum and its axis so as to give a gravity discharge 
from the end of the drum. 

To indicate the variety of concrete mixing machines 
of the drum type, a few examples are illustrated in the 
following pages. All these machines are by different 
makers, but each maker has several sizes and styles 
of machines. Mixers of other types and by other 
makers will be mentioned later. In Fig. 1 is shown a 
stationary mixer with drum 68in. diameter and 58in. 





long, delivering 28 cubic feet of concrete at each 
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charge. It is made by the Koehring Machine Com- | weight, including the 3 horse-power petrol engine, is; the main feature is the drum or mixing chamber, 


pany, of Milwaukee. Its geared drum, inthis case, 
is driven by a vertical steam.engine of 22 horse- 
power, with 25 horse-power boiler. At the rear is a 
charging hopper to receive ‘a complete charge of 
aggregate and cement, which at the proper time is 
delivered to the drum through a sliding gate. The 
drum will hold 42 cubic feet of dry unmixed material 
as a maximum, the contents depending upon the 
proportion and size of aggregate. The charging 
can be done in 6 sec. and the discharging in 16 sec. to 
20 sec. Over the drum is a 50-gallon water tank of 
the positive measuring type, built for a working 
pressure of 100 Ib. per square inch. A machine of 





about 1900 Ib., or 14 tons when boxed for shipment. 


ConcorETE MixeR Drums. 


The drams of concrete mixers made by different 
manufacturers are of various shapes and have various 
arrangements of interior mixing blades and exterior 
driving gear. Thus, they are cylindrical, spherical, 
conical and cubical. -Those of the, first. two classes 
have the ends partly closed by discs, or heads, holes 
in which provide for charging and discharging. There 
is no shaft, the drum. having usually circular ribs or 
collars: which ride on rollers or idler wheels carried 
by the supporting frame. Revolution is effected 











with, its fittings and operation, For,this. reason, the 
spectral pointe UF the keels of ‘a ‘number ‘of mixers 
will now be described, and, ilhistrated, 

The drum of the Smith machine, already mentioned, 
is a steel plate cylinder with a circular opening in each 
head, and with a circular rack or spur gear riveted 
around the shell—as shown in Fig..11. Wide hopper. 
shaped buckets in the interior scoop up the materials 
and carry them to the top, whence they fall through 
the narrower. mouth of the bucket. In. the smaller 
sizes a sprocket wheel replaces the rack and engages 
a driving chain which passes under the drum. On 
each side of the rack is a roller path or runway and the 




















FIG. 1—THE 





KOEHRING MACHINE COMPANY’S 


this kind would be used at a large structure or other | 

work where the construction plant would be in service | 
for several months. Its batch hopper would be fed | 
by @ measuring hopper supplied by gravity from over- 
head bins. 

The self-propelling type of machine used exten- 
sively for road and street paving is illustrated by | 
Fig. 3, showing a mixer with a drum delivering | 
21 cubie feet of concrete, the drum being set high | 
enough to! give a long reach for the swinging: dis- | 
charge chute. This chute is 16ft. long, with a slope | 
adjustable between 20 deg. and 30 deg. It has inter-)| 
mediate openings which, with the drop pipe and | 
revolving spout, serve to place the concrete anywhere | 
under the reach of the chute, so that a 20ft. length | 
of paving or foundation can be laid before moving 
the machine. The charging skip is shown in its ready 
position, at such an angle as to ensure complete dis- 
charge. When lowered it rests upon the ground, and | 
as its open end is 8ft. wide two wheelbarrows of | 
aggregate can be run into it at once to be dumped. 
With a 10 horse-power engine and 12 horse-power | 
boiler, the weight is about 9 tons, but with a 20 horse- | 
power petrol engine or an electric motor the weight 
is reduced to about 8 tons. This is one of many | 
concrete mixing machines built by the-T. L. Smith | 
Company, of Milwaukee. 

A somewhat similar machine, with drum capacity | 
for 14 cubic feet of concrete, is shown in Fig. 5. In | 
this case, however, the drum is not set so high, as it | 
delivers the concrete to a drop-bottom bucket. travel- | 
ling on a 20ft. jib, which swings across the width of | 
the road or street. The weight complete is about 
9 tons, or 10 tons crated for export. This is the Rex 
mixer, built by the Chain Belt. Company, of Milwaukee. 

A portable machine for mixing concrete in 14ft. 
batches is shown in Fig. 9, and is of a unique type, 
having a cubical mixer or drum. It is built by the | 
Austin Machinery Company, of Chicago. In this 
size of machine, the cube has sides 48in. square and 
is driven by a petrol engine of 10 horse-power geared 
through a bevel pinion to a circular rack which 
surrounds the drum. A compact, portable self-con- | 
tained mixing machine, delivering 7 cubic feet of | 
concrete per batch, and driven by a 6 horse-power | 
petrol engine, is shown in Fig. 2. Its drum is 3ft. 8in. 
diameter and 3ft. long, making eighteen revolutions | 
per minute when charged. The weight complete is | 
about 2 tons. Such machines are in very extensive 








either by a circular gear or a sprocket wheel around 
the drum. The gear engages a driving pinion. The 
sprocket wheel engages a driving chain which usually 


| is looped around the drum and over a small driving 
| sprocket ; but in some designs the chain hangs in a 


concave arc below the drum. 

Blades and buckets riveted to the inside of the 
revolving drum stir and spade the materials charged | 
into it. The blades carry them up the side and allow | 
them to slide and roll back upon each other, while 
the buckets carry them nearly to the top of the drum. 
whence they fall to the bottom, to be again spaded 
and carried up. In this way a very intimate and 
thorough: mixing is effected» As a rule,:the blades 


FIG. 2--THE KNICKERBOCKER PORTABLE MIXER 










drum is seated on four rollers. In the opening on the 
discharge side of the drum is a chute or trough hinged 
to a cross shaft on the outside. During the mixing 
this chute is in the position shown, and partly closes 
the opening. For discharging, the chute is tilted 


| to a steep slope in the opposite direction, and extends 


about two-thirds of the width of the drum, so as to 
catch the full flow of concrete falling from the bucket 
and thus give a rapid discharge. The shaft which 
carries the chute is operated by a sprocket wheel 
with chain drive from a pinion on a hand-wheel shaft. 

A cylindrical steel drum with cast iron heads is 
used for the Koehring mixer, previously mentioned, 
but in this case the drum—Fig. 12—has two driving 
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FIG. 3—THE SMITH MIXER OR PAVING WORK 


use and are made by nearly all the manufacturers, | are set clear of the shell, being attached to brackets | racks, placed at the ends with a machined roller 
The one illustrated is by the Knickerbocker Company, | or lugs. Thus arranged, they do not form pockets | path on the outer side. The teeth of the two racks 


of Jackson, Michigan. A much smaller machine, for | in which concrete can collect and harden. 


batches of only 4 cubic feet, is shown in Fig. 10. Its | 
frame carries a charging platform to which inclined | 
runway planks are attached so that wheelbarrows | 
deliver the materials directly into the drum. This 
platform is 3ft. wide and 5ft. long, and is only 20in. 
above the ground. The machine is arranged for end 
discharge. Similar machines for side discharge have 
side platforms, which fold up against the drum for | 
convenience of transportation. 


Nor do | arestaggered. For this arrangement, greater stability, 


they interfere with the free sliding and rolling of the 
contents upon the revolving shell, or with the clean- 
ing of the drum. At the end of the shift or working 


day the drum is cleaned, usually by throwing in a | 


shovelful of the coarse aggregate—broken stone or 
washed gravel—and a pail or two of water. After 
a few revolutions the cleaning charge is emptied. 


In the accomplishment of the function of the | 
The machine illus- | machine which is that of mixing and commingling | across the:drum instead of being dropped vertically 


less wear and better distribution of power are claimed. 
| On the other hand, uniformity of support, even under 
| conditions which may cause a distortion of the frame, 
is claimed for the single centre rack and roller supports. 
| In the Koehring machine, the racks and roller paths 
are cast with the drum heads. The rollers are. 16}in. 
| diameter, of cast iron, with chilled faces. 
In this mixer the materials are thrown diagonally 


trated is built by the Archer Ironworks, Chicago. Its | raw materials to produce a plastic’ mass of concrete, | from the top. For this purpose the discharging chute 
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| 
lies inside the drum during, the mixing process and | posed of a pair of twin cones united at their bases, 
forms a deflector, Diagonal blades on the shell mix | the cones being short and of @ steep angle The dis- 
the materials and carry them up the side as the drum | charge is by means of an’inserted chute as in the other 
revolves, the excess spilling over and falling back. | mixers described. The Cincinnatus mixer, made by 
When ‘near the top, the materials slide or pour off | : 


| which is looped around the drum. Within are dia- 


gonal blades at the charging end and trough-shaped 


| buckets at the discharging end. In the mixer for 


14 cubic feet of conerete, there are ten buckets and 





the ends of the blades, the slope of which throws | 
them towards the discharge head. There they fall | 


upon the deflector, which reverses the flow and causes 
the materials to fall back towards the bottom of the 
drum on. the charging side. The numbers on the 


illustration show the approximate stages of the mixing | 


process. : : 
A cylindrical cast tum of semi-steel—or cast iron 
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FIG. 4—CINCINNATUS AND KNICKERBOCKER DRUMS 


toughened by an admixture of steel scrap—is used 
in the Rex mixer, already mentioned. This drum— 
Fig. 1l—is made in two parts joined together with 
a bolted flanged joint. The bolts also hold the 
sprocket ring, which .is made in sections and fits 


between the flanges. An unusual arrangement in | 
the larger machines is. that the drum is of larger | 

















FIG. 5—-THE REX CONCRETE MIXER FOR STREET PAVING 


the Ideal Concrete Machinery Company, of Cincinnati, {| five blades, while in the No. 7 size there are eight 
has a steel plate cylindrical drum, with cast semi-steel | buckets and four blades, the buckets being in sufficient 
heads, as shown in Fig. 4. The roller paths are | number to delivera continual stream of concrete to the 
machined on the heads and a sprocket ring is riveted |‘ discharging chute. When mixing is.in progress, the 




















FIG. 6-DRUM OF THE LAKEWOOD MIXER 


diameter at the discharge end. In the charging end | 


are diagonal steel plates bolted to cast steel brackets 
so as to stand about an inch from the shell, which is 


lin. thick. In the discharging end are malleable iron | 


buckets. which carrygup the concrete and drop it 
into the discharging chute. Two machined roller 


| to the middle of the shell. Diagonal blades extend , chute is sloped downward inside the drum—as shown 
across the entire width of the drum, and not only | —and acts as a deflector to assist the mixing. With 
| mix the concrete but feed it toward the discharge the chute in this position, a hinged plate covers the 
|end, where it is caught by buckets on the shell—' lower part of the opening in the drum head, so as to 
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FIG. 8-DRUM OF THE BOSS MIXER 


FIG. 7—RANSOME AND ATLAS DRUMS 


paths are formed near the ends of the drum, and 
are seated on four semi-steel rollers revolving on fixed 
shafts, the rollers being of different diameters to 
conform to the two diameters of the drum. For 
making concrete in batches of 14 cubic feet, the drum 
is 4ft. 10in. diameter in the smaller end and 3ft. 4in. 
long, with rollers 9in. and 14in diameter, with 4in. 
width of face. The drum runs at sixteen revolutions 
per minute. 


The drum of the mixer made for paving work by | 


the Foote Company, of Nunda, New York, is com- 


between the blades—and carried up to be dropped ; prevent splashing. This machine is made for batches 
into the discharging chute. For concrete in batches | of 3 to 14 cubic feet, the drum being 34in. diameter 
of 7 cubic feet, the drum is 3ft, 6in. diameter and | and 36in. long in the smallest and 56in. diameter and 

| 3ft. 3in. long; for 10ft. batches, it is 4ft. diameter | 42in. long in the largest size. 
j and 3ft. 6in. long. Another cast drum of semi-steel is that of the Mil- 
The Knickerbocker mixer, already mentioned, has | waukee mixer made by the Lakewood Engineering 
a cylindrical drum of fin. steel plate, with cast iron | Company, of Cleveland, U.S.A. This drum is spherical 
heads—Fig. 4, lower view. A roller runway is |—as shown in Fig. 6—and is made in two parts put 
| machined on each head and rides on carrying rollers | together by a rabbetted flange joint, the bolts 
of 12in. or 15in. diameter. To the middle of the | also attaching the sprocket ring, which is made up in 


‘shell is bolted a sprocket wheel for a driving chain | segments for convenience in renewal. On each half 
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is formed a flat ring or runway which rides on the 
carrying rollers. In the smaller machines of this 
make, however, the drum is eylindrical, with rounded 
ends. In both cases, one half has diagonal blades 
which are set clear of the shell, and the other half 
has buckets to carry up the concrete and drop it into 
the discharging chute when this is inserted through 
the drum head. 

The mixer of the Ransome Concrete Machinery 
Company, of Dunellen, New Jersey, has a cylindrical 
drum with steel plate shell and heads. As shown in 
Fig. 7, the blades in this drum are set at a flatter 
angle than in most of the other machines, the purpose 
being to give a kneading action on the concrete mass. 
The cast iron cireular rack bolted. to the middle of 
the shell is formed on the top of a cireular rib or web, 
so that it stands out from the drum. A léin. double- 
shrouded pinion of semi-steel engages this rack. The 
two roller paths are forged high-carbon steel rings, 
riding on l4in. to 18in. flanged cast iron wheels, with 
chilled faces and having roller bearings. The drums 
for delivering 14ft. and 21ft. batches of concrete are 
54in. and 60in. diameter, and 40in. and 46in. long 
respectively, with four mixing blades and eight 
pick-up or discharging blades. 

The alternate blade-and-bucket arrangement in 
the drum of a mixer made by the Atlas Engineering 
Company, of Milwaukee, is also shown in Fig. 7. This 
is a cylindrical steel drum with rounded heads of 
cast semi-steel, on which the runways for the support- 
ing rollers are formed. The rollers are not inde- 
pendent, but are keyed to shafts which revolve in 
roller bearings. The Boss mixer, made by the 
American Cement Machine Company, of Keokuk, 
Towa, has a cylindrical drum rather narrow in pro- 
portion to its diameter, and fitted with long diagonal 
blades having looped ends—as shown in Fig. 8. 
The concrete mixture is carried nearly to the top of 
the drum and then thrown to opposite sides by 
alternate blades. The drum is surrounded by a spur 
gear which is driven by a shrouded pinion, whose 
teeth or cogs consist of hollow rollers riding loosely 
on steel pins between the side plates which form the 
shrouding. ‘ 

In all the foregoing designs of mixer drums the 
axis is stationary. the drum having only a movement 
of rotation and requiring inclined chutes to be inserted 
to cause discharge of the concrete. Other designs 
of concrete mixers have drums which do not come 
within this category. 








Fuel Economy. 

THE third report of the Committee, with Professor 
W. A. Bone as chairman, appointed for the investiga- 
tion of fuel economy, the utilisation of coal, and smoke 
prevention, was presented at the meeting of Section B 
(Chemistry) at the British Association on Thursday, August 
26th. It runs as follows :-— 


INTRODUCTION. 


The Committee has held altogether six meetings since 
its reappointment last year, and is investigating (inter alia) 
the following matters, namely :—(a) The present official 
methods of arriving at coal mining statistics—e.g., outputs 
of coal, &c.—in this and other coal-producing countries ; 
(6) the effect of the war upon the British coal export 
trade ; (c) the chemical constitution of coal; (d) the low 
temperature carbonisation of coal; (e) the thermal 
efficiencies at present attainable (i) in the carbonisation and 
gasification of coal by various systems, (ii) in domestic 
fires and heating appliances, (iii) in metallurgical and other 
furnaces, (iv) in steam raising and power production, and 
(v) in regard to the generation of electric power in public 
stations ; (f) sources of supply of liquid fuels. 

Although the Committee has made satisfactory progress 
with its inquiries in certain directions during the past year, 
both time and opportunity have been wanting for com- 
pleting them. The present report, therefore, is of an 
interim nature, but the Committee hopes to report more 
fully on the above matters to the Edinburgh meeting next 


year. 
Coat Mrsine Statistics. 


The attention of the Committee having been drawn by 
Professor Henry Louis to the fact that, owing to con- 
siderable variations in the modes of arriving at the official 
data concerning coal outputs, &c., periodically published 
by Government Departments in the various coal-producing 
countries, it is impossible to regard them as being properly 
comparable, the Committee requested him to prepare a 
memorandum on the subject. This he subsequently did, 
and, having regard to the great importance of the matter, 
the Committee decided to publish the memorandum 
in extenso as Appendix I.* to this report, in the hope that 
it may lead to the desired reform being effected. In 
particular, the Committee endorses Professor Louis’ view 
concerning the importance of summoning an International 
Conference for determining the precise manner in which 
mineral statistics of all kinds shall be collected, tabulated, 
and finally issued to the public. 


Coat OuTPuTS AND AVERAGE PiTHEAD PricEs In 1919. 


According to information kindly furnished to the Com- 
mittee by the Statistical Department of the Board of 
Trade, the total output of coal in the United Kingdom 
during the year 1919 has been provisionally estimated at 
229,668,000 tons, and the total output per person employed 
—below and above ground—in the mines at 197.5 tons. 

Owing to abnormal circumstances during the period of 
eoal control, it is difficult to give strictly comparable 
figures for the average pithead prices of coal in the years 





* Not reprinted here. 





immediately preceding and following—respectively—the 
war. According to official estimates supplied hy the 
Statistical Department of the Board of Trade, the pithead 
prices per ton of coal raised in 1913, and in July, 1919, 
respectively, were approximately as follows :— 
Average On July 16th, 
for 1913. 1919, 


s. d. Sid 
Labour pe 0S ae 6. 4... .25 38 > 
Timber and stores .. .. .. PE ee 
Other costs ; Ryne es Me 3 
Meyawna sg 6 See Or EhS Rage. 
fe BiB ites 1 2 
Compensation .. .. .. .. - ‘is 0 34 
Administration, &e. .. —_ se ee 
Total 10 1} 26 Of 


In the report recently made to the Prime Minister by 
Messrs. Alfred Tongue and Company, chartered account- 
ants, of Manchester and Glasgow, and presented to Parlia- 
ment by command of his Majesty—Cmd. 555—it was 
estimated that the average cost per ton of coal raised in 
British mines during the year ending March 3lst, 1920, 
was as follows :— 


ey Se a re 19 73 
oo eee me 
Other costs ie. hier Pee ES Fe ge re a -~¢ 
Serre eae 
“Sec ee 
Capital adjustments under Finance Acts .. 0 4 
Control and contingencies 0 Set eRe ee te 
Owners’ Profits .. .. .. 1 2 
Total 27 3} 


It would thus appear that the pithead cost of coal has 
been nearly trebled as the result of the war. 


Coat Export Sratistics. 


The Statistical Department of the Board of Trade has 
also placed at the disposal of the Committee detailed in- 
formation concerning the amounts of coal exported from 
the principal pkg of the kingdom (a) to British pos- 
sessions, and (5) to foreign countries, during each of the 
years 1913-1919 inclusive. In view of the importance 
of such statistics, the Committee has decided to publish 
them in tabular form as Appendix II. to this report.* 
The Committee is also collecting information as to average 
prices obtained at the principal ports for the coal exported 
during each of the years in question. In the light of such 
statistics the Committee hopes next year to be able to 
review the question of the effect of the war upon the coal- 
export trade. 

CuemistrR¥ oF CoAL. 


During the year considerable has been made 
with the researches on the chemistry of coal under the 
direction of Professor Bone at the Fuel Laboratories at the 
Imperial College of Science and Technology, further details 
of which will shortly be published. The Committee has 
also followed with close attention the work recently pub- 
lished (a) by Drs. Marie Stopes, R. V. Wheeler, and 
Rudolph Lessing upon the four macroscopically distin- 
guishable portions of banded bituminous coal and their 
respective behaviour on carbonisation and oxidation, 
(6) by Mr. 8S. R. Illingworth at the Treforest School of 
Mines, and (c) by Mr. F. 8. Sinnatt and collaborators of 
the Lancashire and Cheshire Coal Research Association. 


Future Stanparps or Gas Supp.ies. 


Since it reported its views on the above subject to the 
Bournemouth meeting of the Association last year, the 
Committee has followed up the matter, and on February 
2nd last a deputation, consisting of the chairman, Sir 
Robert Hadfield, Messrs. W. H. Patchell and H. James 
Yates, waited upon the then President of the Board of 
Trade—the Right Hon. Sir Auckland C. Geddes, K.C.B.— 
to lay before him the views of the Committee upon the 
subject, with special reference to impending legislation. 

In introducing the deputation, Professor Bone called 
the attention of the President to (a) the report on Gas 
Standards which had been made by the Fuel Research 
Board, (b) the conclusions thereon that had been arrived 
at as the result of a conference between representatives 
of consumers, local authorities, and gas undertakings, and 
(c) the announcement by the President of the Board of 
Trade that a Bill would shortly be introduced in Parliament 
to give effect to the recommendations of the Fuel Research 
Board.{ He explained that the Committee had looked 
at the question primarily from the view of the national 
interests as a whole, and particularly from that of domestic 
and industrial gas consumers. It agreed with the Fuel 
Research Board that the future basis of charge to the 
consumer should be the actual number of thermal units 
supplied to him in the gas which passed through his meter, 
but desired that the charge should be based upon the 
“* ascertained net calorific value” of the gas supplied rather 
than its “‘ declared calorific value,” as proposed by the Fuel 
Research Board. It also endorsed the Fuel Research 
Board’s original recommendation that the gas should be 
supplied at a pressure of ‘“‘ not less than two inches of 
water at the exit of the consumer’s meter,” but expressed 
its disagreement with the Board’s subsequent view that 
the pressure condition might be reduced to one of “ not 
less than two inches of water in any main or service pipe 
of t-vo inches in di ter’’; because what mattered to 
the consumer as the adequacy of the pressure in his own 
pipes rather than in the gas mains outside his premises. 

It was also stated that the Committee attached great 
importance to the pressure being maintained as constant 
as possible, as well as to gas undertakings being required 
to pay greater attention than ever to the removal of 
cyanogen and sulphur impurities from the gas. Finally, 
it was explained that the Committee, whilst agreeing 
generally with the proposals in regard to the new thermal 
basis for the sale of gas, and to the restriction of its inert 
constituents, considered that its chemical composition 
would need some statutory regulation, and that in par- 
ticular no public gas supply should be allowed to contain 
less than 20 per cent. of methane or more than 20 per 
cent. of carbon monoxide. 


* Not reprinted here. 
+ The Bill was subsequently introduced by Sir Robert Horne 
in the House of Commons on May 19th, 1920. 











After Sir Robert Hadfield had endorsed the views of the 
Committee from the point of view of industrial consumers 
of gas, Mr. H. James Yates outlined his views as a makor 
of gas fires, who had for many years given much attention 
to the scientific investigation of domestic heating and 
ventilation, He laid stress upon the importance of main. 
taining a constant pressure of not less than two inches water 
gauge on the consumer's side of the service pipes, and that 
the gross calorific value of the gas supplicd should not be 
allowed to fall below 450 B.Th.U. per cubic foot, stating 
that if gas undertakings supplied gas of lower calorific 
value a large part of the existing gas appliances would 
become useless. 

Sir Auckland Geddes, in his reply, promised to give full 
consideration to the facts and opinions which they had 
laid before him. Also, he said that he had been impressed 
with the physiological side of the question and with the 
danger of cyanogen and of too high a proportion of car. 
bonie acid in gas. 

The ‘Gas Regulation Bill,” es subsequently presented 
to the House of Commons on May 19th last by Sir Robert 
Horne—the new President of the Board of Trade—con. 
tained far-reaching new proposals concerning the public 
sale and distribution of gas, among which the following 
are of especial importance to consumers :— 

(a) That the Board of Trade may, on the application of 
any gas undertakers, by order, provide for the repeal of 
any enactments or other provisions requiring the under. 
takers to supply of any particular illuminating or 
calorific value, and for substituting power to charge for 
thermal units supplied in the form of gas, 

(b) That where such substitution has been decided upon, 
the new basis for the sale of gas shall be 100,000 British 
Thermal Units—to be referred to in the Bill as a ‘‘ therm.” 
The consumer will then be charged according to the 
number of ‘‘ therms ” supplied to him in the gas, and the 
standard price per therm fixed by the order shall be a price 
corresponding as nearly as may be to the price fixed 
by former provisions for each 1000 cubic feet, but wit), 
such additions—if any—as appear to the Board to be 
reasonably required in order to meet unavoidable increas: 
since June 30th, 1914, in the costs and charges of anc! 
incidental to the production and supply of gas by the 
undertakers ; and the order may make such modification. 
of any provisions whereby the rate of dividend payable by 
the gas undertakers is d dent on the price of gus 
supplied as appear to the Board to be necessary. 

(c) That an order under the Act shall prescribe the time 
when, and the manner in which, the undertakers are to 
give notice of the calorific value of the gas they intend to 
supply—i.e., ‘‘ declared calorific value ’—and shall require 
the undertakers, before making any alteration in the 
declared calorific value, to take at their own expense suc) 
steps as may be necessary to alter, adjust, or replace the 
burners in consumers’ appliances in such @ manner as to 
secure that the gas can be burned with safety and efii- 
ciency. 

(d) That the gas supplied under the Act (i) shall not 
contain any trace of sulphuretted hydrogen, (ii) shall not 
be at a pressure of less than 2in. water gauge in any main 
or service pipe of 2in. diameter or upwards, and (iii) shall 
not contain more than a certain permissible proportion 
of incombustible constituents—namely, per cent. 
during @ period of two years after the passing of the Act, 
18 per cent. during the succeeding two years, and 15 per 
cent. thereafter. 

(e) That as soon as may be after the passing of the Act 
the Board shall cause an inquiry to be held into the 
question whether it is necessary or desirable to prescribe 
any limitations of the proportion of carbon monoxide 
which may be supplied in gas used for domestic purposes, 
and may, if on such inquiry it appears desirable, make a 
special order under the Act prescribing the permissible 
proportion. 

(f) That gas referees and examiners shall be appointed 
for the purpose of (i) prescribing the apparatus and method 
for testing the gas, and (ii) carrying out of such prescribed 
tests. 

During the passage of the Bill through its Committee 
stage in the House of Commons, the important sub-section 
limiting the amount of incombustible constituents per- 
missible in gas—vide (d) (iii) above—was deleted, on the 
understanding that, subsequent to the passing of the 
Act, the matter shall be made the subject of an official 
inquiry by the Board of Trade. The effect of this amend- 
ment is, therefore, to put the question of ‘* inerts”’ into 
the same category as that of carbon monoxide, and the 
whole matter now stands as follows :— 

The Board of Trade shall, as soon as may be after 
the passing of this Act, cause inquiries to be held into 
the question whether it is necessary or desirable to 
prescribe any limitations of the proportion of carbon 
monoxide which may be supplied in gas used for 
domestic purposes, and into the question whether 
it is necessary or desirable to prescribe any limitations 
of the proportion of incombustible constituents which 
may be supplied in gas so used, and may, if on any 
such inquiry it ay desirable, make one or more 
special orders un this Act prescribing the per- 
missible proportion in either case, and any such 
special order may have effect either generally or as 
regards particular classes of und ings, and the 
provisions of the special order shall have effect as if 
they were enacted in this section. 

When such official inquiries are instituted by the Board 
of Trade this Committee will hope to be given an oppor- 
tunity of presenting again its views—as already reported— 
upon the matters concerned. 





ALCOHOL FROM CoKE OvEN Gas. 


During the past year a notable development has been 
made in connection with the technology of by-product 
recovery from coal as the result of Mr. E. Bury’s successful 
experimental trials, in conjunction with Mr. O. Ollander, 
at the Skinningrove Ironworks, upon the absorption of 
ethylene from debenzolised coke oven gas and its con- 
version into ethyl alcohol. These trials have demonstrated 
the possibility of obtaining on a large scale 1.6 gallons of 
absolute alcohol per ton of the particular Durham coal 
carbonised. Assuming a similar yield from the 15,000,000 
tons—or thereabouts—of coal now annually carbonised 
in British by-product coke ovens, it is claimed to 
be possible to obtain from coke works alone a 95 per 
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FIG. 9—THE AUSTIN PORTABLE MIXER 
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FiG. 10—THE ARCHER MIXING MACHIIE 

















FIG. 12—DRUM 2ZAND SUPPORT OF KOEHRING MIXER 
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cent. industrial alcohol in quantities equivalent to about 
24 million gallons per annum of the absolute spirit. 

Although a full account of the investigation has already 
been given by Messrs. Bury and Ollander in a paper before 
the Cleveland Institution of Engineers in December last, 
the Committee, whilst not expressing any opinion as to the 
commercial prospects of the process, considers that the 
technical importance of it is such as to warrant attention 
being drawn in this report to some of its salient features. 


MEMORANDUM UPON THE SKINNINGROVE PROCESS FOR THE 
Propvuction or AtcoHoL FROM CoKE OVEN Gas. 


The following is a brief outline of the devised 
by Messrs. Bury and Ollander for the removal of ethylene 
from debenzolised coke oven.gas and its conversion into 
ethyl alcohol. 

The average amount of olefines present in a deberizolised 
gas from a typical Durham coking coal is usually between 
a hp ps per <_~ a pees mar | of ethylene 
with s: quantities o lene possibly other hi 
members of the series. Tho process for their Bieasss 
the gas is based upon the well-known fact that ethylene 
is absorbed by concentrated sulphuric acid, forming ethyl 
h sulphate, which may be subsequently 
by the dilution of the acid with water yielding ethyl 
alcohol and sulphuric acid. 

The problem presented to the investigators was not only 
the determination of the conditions under which 2 
cent. of ethylene in an industrial gas can be 
absorbed by concentrated sulphuric acid so as to produce: 
ethyl hydrogen sulphate e ively, but also how. the 
much smaller quantities of higher olefines contamed 
— gas = erase a from it prior to the desired 
absorption of ethylene. Labora’ experiments proved 
(i) that, although the vehemibon TE ethylene by eoncen- 
trated sulphuric acid proceeds far too slowly at ordinary 
temperatures, yet between 60 deg. and 80 deg. Cent., the 
time of contact required between the acid and coke oven 
gas, in order to ensure the absorption of 70 per cent. of its 
total ethylene content, need be no more than 2} min., and 
(ii) that under such conditions the only uct formed is 
ethyl hydrogen sulphate. On the r hand, if the 
temperature be allowed to exceed 80 deg. Cent., some 
decomposition oceurs and ethyl ether is produced. The 
successful operation of such an absorption process on a 
large scale presupposes the elimination from the crude gas 
of tars, ammonia, naphthalene, and benzol hydrocarbons 
in the order named. At the Skinningrove Works the 
Otto direct process is employed for this purpose. 

The next step consists in the successive elimination from 
the cooled and debenzolised gas of (a) sulphuretted hydro- 
gen, and (4) higher olefines than ethylene, together with 
most of its water vapour content. For the elimination of 
the sulphuretted hydrogen it is proposed to make use 
of the well-known reaction between sulphuretted hydrogen 
and sulphur dioxide gases. The advantage of such a 
procedure is that it would not only dispense with the 
necessity of employing iron oxide purifiers—except perhaps 
as a final precaution—but it would also enable the small 
amount of sulphur dioxide arising from the reduction of 
the hot strong sulphuric acid during the later ethylene 
absorption process to be utilised. 

Propylene and other higher olefines are next removed 
by scrubbing the gas with an 80 per cent. sulphuric acid at 
the ordinary temperature in a tower on the counter-current 
principle, which also effects the removal of about 97 per 
cent. of its water vapour content. The resulting cooled 
and dried gas is then passed through a “‘ heat exchanger ” 
situated so near the ovens that its tem can be 
raised to between 60 deg. and 80 deg. Cent. at the expense 
of some of the sensible heat in the hot erude gas leaving 
the ovens. The strong acid—95 per cent.—used for the 
absorption is also pre-heated to the same tem jure. 
The scrubbing process for the removal of ethylene is carried 
out on the counter-current principle, and the time of con- 
tact between the pre-heated gas and acid is 2} min., which 
is sufficient to effect absorption of 70 per cent. of the total 
ethylene present. The acid can be used until it has 
absorbed up to 5 per cent. of its weight of ethylene with the 
formation of @ corresponding quantity of ethyl hydrogen 
sulphate. 

The strong acid from the ethylene absorption towers 
containing the ethyl hydrogen sulphate is next taken to a 
special form of distilling column where it meets a current 
of steam, which dilutes the acid to about 75 8 cent. 

drogen 
The 


strength and simultaneously hydrolyses the ethyl 
sulphate forming ethyl aleohol and sulphuric acid. 

heat produced during the dilution is sufficient to raise the 
temperature of the diluted acid to between 90 deg. and 
100 deg. Cent., under which conditions the resulting alcohol 
distils over and is subsequently condensed, finally leaving 
the plant as a 95 per cent. aleohol. 

The diluted acid is finally pumped to the top of a Gaillard 
concentration tower, where it is concentrated to a 95 per 
cent. strength, and ‘is then used over again for the 
absorption of ethylene. Any small quantity of sulphurous 
acid formed by the reducing action of the gases upon ‘seids | 
in the absorption tower is, during the dilution process, 
decomposed, and the resulting sulphur dioxide is—as 
aforesaid—autilised for the elimination of sulphuretted 
hydrogen from the debenzolised gas. 








A Dynamical Method for Raising 
Gases to a High Temperature.* 
By Professor W. H. WATKINSON, Liverpool. 


IF air be allowed to flow from the atmosphere through a 
spring-loaded wire-drawing valve adjusted so that the 
air in the cylinder during the charging stroke is constantl 
at a pressure of one-quarter of an atmosphere, and if 
this air is subsequently compressed to atmospheric pres- 
sure, then assuming adiabatic and frictionless conditions; 
and neglecting the effect of clearance in the pump cylinder, 
the absolute temperature of this air at the end of eom- 
pression will be approximately 1} times the absolute 
temperature of the outside atmosphere; that is, T., 
Fig. 1, will be approximately equal to 14 times 288, that 


by ; 
ratio to be about 1,040,000, and if the Poe was 
at one atmosphere, the final pressure would have to be} 
1,040,000 atmospheres. 
incandescent electric lamp is one-millionth of an atmo- 


Ye | aaetally oy tk 
one million times its initial pressure, and, assuming that 
no mixing took place, it would be raised to a temperature 
of 16,600 dég. absolute. 


‘might be regarded as a thermo-dynamic ratchet.» The 
accompanying table gives the temperature attained at 
each stage under the conditions assumed, also the corre- 
sponding temperatures at each stage, when the equation 


is, 432 deg., when the atmospheric temperature is 15 deg. 
Cent. The reason for this is that the constant pressure 
line ab, Fig. 1,- is approximately an isothermal line for 
the varying ‘mass of air in the pump cylinder and the 
temperature of the air during the charging stroke is ap- 
proximately the same as that of the outside atmosphere. 


read by the author at the 


Association in 1916.* The connection between tempera- 
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ture, pressure and volume of a given mass of gas under- 
going expansion or compression is given by the equations — 
n-—1 


enn Dy n _LENS )" -1 
Ty ( Po ) ( V. 
and from these equations it is obvious that the absolute 
ture ratio depends on the absolute pressure ratio 
and not on the magnitudes of these pressures. If in the 
above illustration the air had flowed into the cylinder at 
a pressure of 25 atmospheres from a reeeiver in whieh 
the air was at a pressure of 100 atmospheres and at a tem- 
perature of 15 deg. Cent., the temperature of the air after 
compression in the pump to 100 atmospheres would have 
been 432 deg. absolute, 7.e., the same as in the above case. 
If a pump, arranged as shown in Fig. 2, is used, and air 
from the atmosphere is admitted to the pump cylinder 6 
by means of the wire-drawing valve d, and this air after 
compression is discharged through the valve e into the 
receiver f, its temperature within this receiver will be, 
under the conditions given above, 432 deg. absolute. If 
this air is then admitted to the other end of the cylinder 
and is wire-drawn during admission, by the valve g, to 
one-quarter of ‘an atmosphere, and then compressed to 
atmospheric pressure and discharged through the valve h, 
the temperature of the air in the pipe ¢ will be 288 x 14? 
— 648 deg. absolute, and its pressure there will be atmo- 
spheric. 
If it were possible to use five such double-acting pumps 
in series, the temperature of the air leaving the last pump 
at atmospheric pressure would be 16,600 deg. absolute, 
if the process could be carried out under the conditions 
assumed for the first stage. The temperature of the air 
leaving the second pump would be approximately 1460 deg. 
absolute, and, with our present materials and present 
types of compressors, this is probably the upper limit at 
which the pump could be made to operate. 
To obtain the above enormous increase in temperature 
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single-stage compression would require the pressure 


Assuming that the pressure of the air in the bulb of an 


here, and that its temperature is 15 deg. Cent., then if 
ee align be suddenly annihilated, the ait which 


the bulb would be compressed to @ re 


The multi-stage wire-drawing method described above 














* British Assogiation, Section G, 


Some applications of this —- were given in a paper 
ewceastle meeting of the 


| was feared that the t 
__ | figsures in the masonry and the rock to the 


ae of rock, thus cai 


of the compression curve is P V!-* = C. In this case, for 
simplicity, no account is taken of heat lost or gained other 
than during compression. The corresponding pressures 
required for single-stage compression, assuming the initial 
pressure to be one atmosphere, are also given, 











Pressure, in atmo- 
Temperature of air | spheres, of air delivered 
delivered C° absolute. by single-stage com. 
——— ————- pressor to give the 
When equta-) same delivery tempera. 
Adiabatic |tiontocom-| ture when the initia! 
conditions.) pression is pressure is one 
Py?s = C./} atmosphere. 
Ist pump— 
‘| Ast stage 432 396 4 
2nd stage 648 546 16 
2nd pump— 
Ist stage 972 761 64 
2nd stage 1,458 1,033 254 
3rd pump— 
lst stage 2,187 1,420 1,016 
2nd stage 3,280 1,957 4,064 
4th pump— 
Ist stage 4,920 2,695 16,254 
2nd stage...) 7,380 3,700 65,016 
5th pump-— | 
Ist.stage ..| 11,070 5,100 | 260,064 
2nd stage 16,600 7,030 | 2,040,260 








One possible application of the principle described above. 
may be indicated. If the tite chown in Fig. 2 be con- 
nected to the compression space of the cylinder a of an 


internal combustion e the tem: ture of the air in 
the pi ‘dite vo 1000 Cones i 


da su to effect ignition 
of fuel or of fuel and air in this pipe. If, for example, th. 
air admitted th helping: tylingier boy the valve d is wire 
drawn to a pressure of one half an atmosp) 


here and then 
compressed to a are of two atmospheres and dis 
charged tidughdee valve 

one atmosphere, and if the process is repea 


e into f, where the pressure is 

ted.on the othe: 

side of the piston, and the air discharged into’the pipe | 
at a pressure of one atmosphere at the beginning of the 
compression stroke of the piston of the engine, then the 
temperature of the air in the pipe i will be the same as ii 
this air had been compressed from one atmosphere to 
sixteen atmospheres, and if the compression pressure ratio 
in the engine cylinder is 10, the air in the pipe or pocket / 
will at the end of the compression stroke of the engine be 
at the same temperature as if it had been compressed 
from one atmosphere to 160 atmospheres, although its 
pressure -will only be equal to ten atmospheres, that in 
the engine cylinder with which it is in free communication. 
It is easy, from the above illustrations, to understand how 
serious overheating may occur in air compressors due to a 
leaky delivery valve. If, for example, in a single stage 
air compressor, compressing air to four atmospheres, the 
delivery valve was held partly open by any means during 
the charging stroke of the pump, and if it be assumed, 
as an extreme case, that the backward flow into the 
cylinder was at such a rate as just to maintain the pressure 
at_one atmosphere during this charging stroke, then after 
ten revolutions the air would, under adiabatic conditions. 
be raised to a temperature of 16,600 deg. Cent. absolute. 
and to a very high temperature under actual conditions. 
The temperature. attained owing to such leakage might, 
in certain eases, be sufficient to cause melting of the valve. 
In the case of tur' backward leakage due 


sufficiently to cause melting of the blades. 
As stated above, the constant pressure line ab is an 
‘ mass of air in the pump. If 
mged so that the pressure of the 
3 during charging, then the 
air will also increase ; if the ure 
uch charging the temperature of the air 
Constaney of pressure during charging is 
best seeured’ by a spring controlled wire- 


- 









RITOM POWER STATION. 


station was first put into 
@ certain amount of water was 
lost in the pressure .. On account of this leakage 
to ” aie putting into service 
of the Ritom jation. Thi lery, we are informed 
by the poner cena of the Swiss Federal Railways, is 
built to standa pressure of 4 kilos. per square centimetre. 
It is driven through solid rock, which only at a few places 
shows some fissures. between the masonry of the 
gallery and the rock were filled with neat cement injected 
under a ure of 5 kilos. per square centimetre. 
The gallery having been emptied, a very minute examina- 
tion was made of the masonry, and some tiny fissures, only 
about a tenth of a millimetre in width, through which the 
water must have forced.its way, were discovered. As it 
n ‘find an exit through the 





, where it might have I 


a it: > 
‘chance of further leaks had beer. 
will in all probability be put into 









Tae. totel nage ; a. rolled railways in 
Great Britain under the | General Merchandise. 
Coal, Coke and Pat er Minerals, and Total 
Freight traffic for the. ‘weeks ended June 20th, 1920, 


compared with the preeeding four weeks shows a decrease 
of 1,946,000 tons, or 7 per cent. due to the Whitsuntide 
holidays. The principal fluctuations in specified com- 
modities were as follows :—Coal, coke and patent fuel, 
1,158,000 tons decrease ; ironstone and iron ore, 122,000 
tons decrease; iron and steel, 109,000 tons decrease ; 
pig iron, 22,000 tons increase’; limestone, other than for 
roadmaking, 30,000 tons increase ; roadstone, 26,000 tons 
increase. The average train and wagon loads have slightly 
decreased. The average speed of freight trains has 





*See Toe Encineer for September 22nd, 1916, 





improved, 
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A Seven-Day J ournal: 


Artificial Wool — Secretary of Mines — London University Site — Threatened. Lock-out in Engineering Trades — Isle of Wight C ion — 

? j crel do : ight Coast Protection — Weardale 
Light Railway — Building Tendera — Electricity Supply — Huge Oil Combine — Wash Reclamation Scheme — Merchant Shipbuilding at Devonport — 
Largest Airship —- The Havre-Paris Pipe Line — The Quasr-el-Aini Hospital. — The National Alliance and Industrial League -~ Research Associations — 
The Miners’ Ballot — Commercial Air Services — Transport Workers’ Wages — British Industries Fair —- Hickmans and Stewarts and Lloyds — New 


EXPERIMENTS which are now in progress in the 
Textile Department, of the Leeds University by Prof. 
F, A. Barker give promise of a successful process for 
the production of artificial wool from cotton waste, 
The objection that.the material could not be combed 
by any of the existing machines has, it is said, now 
been overcome. The report of Prof. Barker is awaited 
with much interest. 

* * * 

As anticipated in last week’s Journal, Mr. W. C. 
Bridgeman, at present Parliamentary Secretary of the 
Board of Trade, has been offered and has accepted the 
appointment. of Secretary of Mines. 

* * * 


No further public statement has been made, but 
it is known that the question as to the action to be 
taken in connection with the London University site 
has been the subject of informal discussion during the 
past week. The Government maintains the attitude 
that the Kenwood site, while admirable in many 
respects, is not a position in which the ambitions of 
a great University can be fully realised. The opinion 
has been expressed that the Senate may after all give 
approval to the Bloomsbury scheme, in the light of 
the report made as to the value of this site by the 
expert who has put a price upon it at the request of 
the London County Council. 

* * * 


Tue trouble which arose at Penistone between 
employers and the Electrical Trades Union has spread 
until it threatens to involve, the whole of the engineer- 
ing industries. Negotiations have, however, been pro- 
ceeding during the week in London and Manchester, 
and itis hoped that the lock-out which appears to be 
imminent may be averted. No decision has been 
reached as to the date when notices would be given, 
and there is therefore time for pacific counsels to 
mike their influence felt. The latest move is the 
appointment of a negotiating committee consisting of 
two representatives of each of the eight unions whose 
members would be involved in the event of a lock-out. 
It is admitted that the rules regarding membership 
of works foremen, which is the point at issue, differ in 
the various trade unions. 

* * * 


At a meeting of the Isle of Wight Lifeboat Board, 
held on Saturday last, General Seely referred to a 
scheme for the construction of protective works in the 
form of breakwaters at Freshwater Bay, Isle of Wight. 
It is suggested that there is some risk of the sea break- 
ing through at this point and converting the Needles 
end into a separate island. Protective works at Fresh- 
water Bay have been more than once destroyed by 
storms, and it seemed desirable to take precautions 
to prevent the fears expressed by General Seely from 
being realised. 

* * 

ATTEMPTS are now being made to obtain official 
sanction for a light railway between Allendale and 
Eastgate, in| Weardale. The lead in the agitation is 
being taken by those interested in non-ferrous mining, 
and jit is reported that an appeal has been made to 
the Transport, Power and Economic Department of 
the Board of Trade, 

* * * 

Tue Minister of Health has issued a statement to 
the effect that the high tenders now being received by 
many local authorities for building houses are not 
justified. An intimation is given that unless the 
tenders received can be brought within a reasonable 
figure they are to be rejected by local authorities and 
alternative schemes prepared. 

* * * 


A REPORT was issued on Monday by the Minister of 
Transport. making a survey of the present position in 
the field of electric supply. The Commissioners have 
made a preliminary survey of the principal areas of 
the country and have held numerous conferences, 
as a result of which they express the opinion that the 
existing organisation for the supply of electric energy 
ean be improved. They have, therefore, provisionally 
determined a number of new electricity areas, includ- 
ing North Wales and Chester, Mid Lancashire, South- 
East Lancashire, the West Riding, Mersey and West 
Lancashire, and Lower Severn. Applications have 
been received for consent to the extension of existing 
stations and the building of new generating stations, 
and a majority of these applications have been found 
to be justified by the needs of consumers. In dealing 
with these applications the Commissioners have been 
governed by the needs of a particular district, the 
effect of any extension upon the ultimate develop- 
ment of the electric supply in the district, and the 
relation of the proposal to the situation as a whole, 
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Iv is officially announced from New York that an 
amalgamation has been arranged between the Inter- 
national, Petroleum Company, Limited, and. the 
Tropical Oil Corporation, the capital involved. being 
approximately £20,000,000. 

* * * 

THE proposal which has been put forward by Major 
E. Hammond Foot, R.E., for an important reclama- 
tion scheme in the Wash area has created considerable 
interest. The areas included in the scheme extend 
over 12,000 acres and consist of flats m the King’s 
Lynn, Friskner, Fosdyke, and Gedner districts. Tt is 
estimated that the work could be completed'in about 
5} years at the total cost of £370,000, which represents 
an average of £29 per acre. 

* * * 


A conTRACT has just been placed with the Admiralty 
by the Anglo-Saxon Petroleum Company for the con- 
struction of an oil tanker of 8400 tons at Devonport 
Dockyard. It is not expected that the keel will be 
laid for some months to. come, as there is no building 
slip at present available. One oil tanker is at present 
under construction in Devonport Dockyard, and the 
keel of a collier is to be laid in the near future. It is 
understood that other orders will follow, and that con- 
siderable use will be made of the resources of Devon- 
port Dockyard for the building of merchant tonnage. 


* * * 


Goop progress is being made with the building of 
the dirigible R. 38, which is now being constructed for 
the American Navy at the Royal Airship Works, 
Bedford. This airship, which is claimed to be the 
largest which has yet been constructed, will, accord- 
ing to a statement made this week on the authority 
of the Navy Department at Washington, be ready for 
delivery in April next. She will have a eapacity of 
2,724,000 cubic feet and her six engines will develop 
1950 horse-power and give a speed of 75 miles an hour. 


* * * 


THE contract for the construction of the pine line 
for the transport of oil between Havre and Paris 
has been awarded by the Compagnie Francaise de 
Transports des Mazouts et Petroles to the New York 
firm of James Stewart and Company. The contract 
with the Stewart Company provides for the installa- 
tion of the pipe for the transport of petroleum and 
the construction of pumping stations and storing 
bases. The pipe will be 201 kiloms. long, with a 
diameter of 10in. It will be constructed of steel. 
There will be six pumping stations, and at each 
extremity of the line a storing base with six sheet 
iron reservoirs each of 10,000 tons capacity. The 
work is to begin in two months, and it is thought that 
the line will be ready for use at the beginning of 


winter in 1921. 
* * * 


WE are informed that the President of the Royal 
Institute of British Architeets, Mr. John W. Simpson, 
has left England for Cairo on a mission for the 
Egyptian Gove-nment in connection with the Quasr- 
el-Aini Hospital. 

* * * 

A CONFERENCE took place last week between repre- 
sentatives of the National Alliance of Employers and 
Employed and the Industrial League and Council, 
as a result of which it was agreed to recommend the 
amalgamation of these bodies. The joint executives 
will’ meet shortly to consider the report and to work 
out the details. Many leading employers and promi- 
nent trade unionists are connected with one or other 
of the amalgamating bodies, and the main object 
to be pursued will be the bringing together of Capital 
and Labour with a view to the avoidance of labour 
troubles, the joint consideration of matters apper- 
taining to their industries and the general industrial 


welfare. 
* * * 


A ist of thé Research Associations approved by 
the Department of Scientific and Industrial Research, 
which have received licences from. the Board of 
Trade, was issued on Wednesday last. The number of 
associations actually formed is considerable, and the 
industries included comprise iron and steel, motor 
and allied mant actures, scientific instruments, non- 
ferrous metals,“refractories, cement and shale oil. 
Schemes for the formation of research associations 
have reached an advanced stage in connection with 
electrical and affiliated industries, cutlery, motor 
cycles, leather and silk. Aircraft manufacturers, 
grey and malleable cast iron founders, and those 
engaged in the production of liquid fuel for Diesel 
engines, have taken the preliminary step towards 
forming associations. 





AtrHoucnH ‘the result will not be known until 
Monday, the ballot’ of members of the Miners’ Federa- 
tion on the s* ike question was taken on Wednesday 
and yesterday. The miners are being asked to vote 
for or against a national strike to enforce their demands 
for a further wage advance and a reduction in the 
price of coal to the domestic consumer.’ It is definitely 
stated by those who know the trend of opinion in 
labour circles that the action now being taken is 
based, not on any real grievances of the miners, but 
aS a move in the campaign to force the Government 
to bring in a Bill for the nationalisation of mines. 


* * * 


In’ a letter addressed to the Times, Mr. J. Holt 
Thomas makes a brief review of the first year of com- 
mercial aviation. He points out that although the 
air route between London and the Continent is one of 
the worst, climatically, in the world, only eighty- 
three air journeys out of 323,355 miles’ flying were pre- 
vented by weather. Altogether’ 1535 flights were 
scheduled, and of thesé 1444 were completed. Only 
six of these scheduled flights were prevented by 
mechanical defects of machines, and only about thirty 
were interrupted through any compulsory descent 
while en route. The efficiency of the service, estimated 
by Mr. Holt Thomas before the London~—Paris flights 
were commenced at 86 per cent., was actually 94 per 
cent. He claims, therefore, that regular flights at a 
speed of 100 miles per hour are already commercially 


practicable. 
* * * 


Ir the scheme. which is. being) framed by the 
National Transport. Workers’ Federation eould be 
realised the whole conditions of dock labour through- 
out the United Kingdom would be changed. At the 
last meeting of the Federation Mr. Ernest Bevin 
brought up a recommendation from the sub-com- 
mittee which has had under consideration various 
points arising out of the inquiry conducted by the 
Court. formed under the presidency. of. Lord Shaw. 
The chief questions which have been under discussion 
are registration, maintenance during unemployment 
and under-employment, payment of weekly wages 
and working of shifts. Should the ideas now current 
in labour circles materialise all dock workers will be 
assured a guaranteed minimum wage of £4 per week 
all the year round. 

* * * 

Invirations by the Council of the British Industries 
Fair to participate in the Fair which opens in February 
next were only sent out during the past week. It is, 
however, already reported from Birmingham, where @ 
considerable percentage of the:stands were last year 
those of enginéering firms, that 10 pér cent. of the total 
space available has been already let, and that there 
are numerous inquiries. This is in strong contrast 
to what happened last year, when it was necessary 
to put pressure upon manufacturers to support the 
Fair. The Birmingham section will again be mainly 
confined to: the engineering industries. 

« et 


A meretrnec of the shareholders of Alfred Hickman, 
Limited, has been convened for to-day to discuss the 
offer made by Stewarts and Lloyds, Limited, for the 
purchase of their holdings. | The offer is to acquire the 
ordinary and participating preference shares. in 
Alfred Hickman, Limited, for share for, share in 
Stewarts and Lloyds deferred, seven shillings and 
sixpence in cash and the right to half the dividend 
and bonus for the current: year.on Stewart and Lloyds 
deferred. The offer, which has been accepted by the 
directors of Alfred Hickman,. Limited, must be 
approved by 80 per cent. of the shareholders of the 
last-named company before the provisional agree- 
ment can take effect. 

* * * 

WE are informed that Mr. Alexander Spencer, who, 
in addition to other directoral appointments, is on the 
board of the Metropolitan Carriage, Wagon and 
Finance Company and the Metropolitan-Vickers 
Electrical Company, has been elected a director of 
Vickers Limited, to fill the vacancy caused by the 
retirement of Mr. Dudley Docker. 


* * * 


Deraizs of the new scales of charges for inland tele- 
grams, which are to come into force on September Ist, 
are given in an official notice by the Postmaster- 
General. The minimum charge for the transmission 
and delivery of an inland telegram of twelve words 
or under will be 1s., and for each additional word the 
charge will be 1d. Telegrams handed in on Sundays, 
Good Friday, or Christmas Day will be subject to a 
charge of 6d, extra, 
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The Strength and Suitability of 
Engineering Materials. 
By Proressog C. F. JENKIN.* 


THE importance of research in all branches of 
industry is now becoining fully recognised. It is 
hardly necessary to point out the great possibilities 
of the Board of Scientific and Industrial Research, 
formed just before the war, or to lay stress on the 
attention which has been called to the need for 
research by events during the war. Probably in no 
branch of the Services was more research work done 
than in the Air Service, and the advances made in 
all directions in connection with flying were astonish- 
ing. My own work was confined to problems con- 
nected with materials of construction, and as a 
result of that work I have come to the conclusion 
that the time has come when the fundamental data 
on which the engineering theories of the strength and 
suitability of materials are based require thorough 
overhauling and revision. I believe that the present 
is a favourable time for this work, but I think that 
attention needs to be drawn to it, lest research work 
is all diverted to the problems which attract more 
attention, owing to their being in the forefront of 
the advancing engineering knowledge, and lest the 
necessary drudgery is shirked in favour of the more 
exciting new discoveries. 

It has been very remarkable how again and again 
in aeroplane engineering the problems to be solved 
have raised fundamental questions in the strength 
and properties of materials which had never been 
adequately solved. Some of these questions related 
to what may be termed theory, and some related to 
the physical properties of materials. I propose 
to-day to describe some of these problems, and to 
suggest the direction in which revision and extension 
of our fundamental theories and data are required 
and the lines on which research should be under- 
taken. Let us consider first one of the oldest materials 
of construction—timber. Timber was ot prime 
importance in aircraft construction. The first 
peculiarity of this materia] which strikes us is that 
it is anistropic. Its grain may be used to locate three 
principal axes—along the grain, radially across the 
grain, and tangentially across the grain. It is curious 
that there do not appear to be generally recognised 
terms for these three fundamental directions. A 
very few tests are sufficient to show that its strength 
is enormously greater along the grain than across it. 
How, then, is an engineer to calculate the strength 
of a wooden member ? There is no theory, in a form 
available for the engineer, by which the strength of 
members made of an anisotropic’ material can be 
calculated. 

I tancy I may be told that such a theory is not 
required—-that experience shows that the ordinary 
theory is quite near enough. How utterly misleading 
such a statement is I will try to show by a few 
examples. Suppose a wooden tie or strut is cut from 
the -tree obliquely so that the grain does not lie 
parallel to its length. In practice it is never possible 
to ensure that the grain is accurately parallel to the 
length of the member, and often the deviation is 
considerable. How much is the member weakened ? 
This comparativély simple problem: has been of 
immense importance in aeroplane construction, and, 
thanks to the researches made during the war, can be 
answered. The solution has thrown a flood of light on 
many tailures which before were obscure. If the 
tensile strengths of a piece of timber are, say, 18,000 lb. 
per square inch along the grain and 800 Jb. per square 
inch across it—radially or tangentially—and the 
shear strength is 900 lb. per square inch along the 
grain—these figures correspond roughly with the 
strengths of silver spruce—then if a tensile stress 
be applied at any angle to the grain the components 
of that stress in the principal directions must not 
exceed the above strengths, or failure will oceur. 
Thus we can draw curves limiting the stress at any 
angle to the grain, and similar curves may be drawn 
for compression stresses. These theoretical curves 
have been checked experimentally, and the results 
of the tests confirm them closely, except in one 
particular. The strengths at small inclinations to 
the grain tall even faster than the theoretical curves 
would lead us to expect. The very rapid drop in 
strength for quite small deviations is most striking. 

Similar curves have been prepared for tensile and 
compressive stresses inclined in each of the three 
principal planes ior spruce, ash, walnut, and 
mahogany, so that the strongths of these timbers 
to resist forces in any direction can now be estimated 
reasonably accurately. 

As a second example consider the strength of 
plywood. Plywood is the name given to wood. built 
up of several thicknesses glued together with the 
grain in alternate thicknesses running along and 
across the plank. The result of this crossing of the 
grain is that the plywood has roughly equal] strength 
along and across the plank. Plywood is generally 
built up of thin veneers, which are cut from the log 
by slicing them off as the log revolves in a lathe. 

Owing to the taper in the trunk of the tree and to 
other irregularities in form, the grain in the veneer 
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rarely runs parallel! to the surtace, but generally 
runs through the sheet at a more or less obiique angie. 
As a eonsequence they strength of plywood ‘is*very 
variable, and tests show that it is not possiblé to 
rely on its having more than half the strength it 
would have if the grain in the veneers were not oblique. 
It is therefore obviously possible to improve the 
manufacture enormously by using veneers split off, 
following the grain, in place of the present sliced 
veneers. The superiority of split or riven wood over 
cut wooe has been recognised for ages. I believe all 
ladders and ladder rungs are riven. Hurdles, hoops, 
and laths are other examples. Knees in ships are 
chosen so that the grain follows the required outline. 

Owing to the enormous difference in strength in 
timber along and across the grain, it is obviously 
important to get the grain in exactly the right 
directior to bear the loads it has to carry. The most 
perfect example I ever saw of building up a plywood 
structure to support all the loads on it was the 
frame of the German Schiitte-Lanz airship, which 
was med? entirely of wood. At the complex junctions 
of the various girders and ties the wood, which was 
built up of very thin veneers—hardly thicker than 
plane shavings—layers were put on most ingeniously 
in the direction ot every stress. 

Duriag the war I have had to reject numerous types 
of built-up struts intended tor aeruplanes, because 
the grain of the wood was in the wrong direction to 
bear the load. The example shcwn—a McGruer 
strut—is one of the most clegant designs, using the 
grain: correctly. 

Many of the tests applied to timber are wrong in 
theory, and consequently misleading. For example, 
the common method of determining Young’s modulus 
for timber is to measure the elastic deflection of a 
beam loaded in the middle and to caleulate the 
modulus by the ordinary theory, neglecting the 
deflection due to shear, which is legitimate in isotropic 
materials ; but in timber the shear modulus is very 
small—for example, in spruce it is only about one- 
sixtieth of Young’s modulus—and consequently the 
shear deflection bevomes quite appreciable, and 
the results obtained on test pieces of the common 
proportions Jead to errors in the calculated Young’s 
modulus of about 10 per cent. 

There are some valuable tropical timbers whose 
structure is far more complex than that of our 
ordinary northern woods. The grain in these timbers 
grows in alternating spirals—an arrangement which 
at first sight is almost incredible. The most striking 
example of this type of wood I have seen is the 
Indian ‘“‘ Poon.” It a sample is split in a series of 
tangential planes at varying distances from the 
centre of the tree, it will be seen that the grain at one 
depth is growing in a right-hand spiral round the 
trunk ; a little farther out it grows straight up the 
trunk ; turther out again it grows in a Jeft-hand spiral, 
and this is repeated again and again, with a pitch 
of about 2ir. The timber is strong and probably 
well adapted for use in large pieces—it somewhat 
resembles plywood—but it is doubtful whether it is 
safe in small pieces. No theory is yet available for 
estimating its strength, and very elaborate tests 
would be needed to determine its reliability in all 
positions. I had to reject it for aeroplanes during 
the war for want of accurate knowledge of its pro- 
perties. 

These examples show how necessary it is to have 
a theory tor the strength of anistropic materials 
before we can either understand the eauses of their 
failure or make full use of their properties or even 
test them rationally. 

The second material we shall consider is steel, and 
in dealing with it I do not wish to enter into any 
of the dozen or so burning questions which are so 
familiar to all metallurgists and engineers, but to call 
your attention to a few more fundamental questions. 
Steel is not strictly isotropic—but we may consider 
it to be so to-day. The first obvious question the 
engineer has to answer is, ““ What is its strength ?”’ 
The usual tests give the ultimate strength, yield 
point, elastic limit, the elongation, the reduction of 
area, and perhaps the Brinell and Izod figures.- On 
which of these figures is the dimension of an engine 
part, which is bemmg designed, to be based? If we 
choose the ultimate strength we must divide it by a 
large factor of safety—a factor of ignorance. If we 
choose the yield point we must remember that none 
of the higher-grade steels have any yield point, and 
the nominal yield point depends on the fancy of the 
tester. This entirely imaginary point eannot be used 
for accurate calculation except in a very few special 
eases. Can we base our calculation on the elongation 
—the reduction of area—the Izod test ? If we face 
the question honestly we realise that there is no 
known connection between the test results and the 
stress we can safely call on the steel to bear. The 
only connecting link is that cloak for our ignorance 
—the factor of safety. 

I feel confident that the only reliable property on 
which to base the strength of any engine part is the 
suitable fatigue limit. We have not yet reached the 
position of being able to specify this figure, but a 
considerable number of tests show that in a wide 
range of steels—though there are some unexplained 
exceptions—the fatigue limit for equal + stresses is a 
little under half the ultimate strength, and is inde- 
pendent of the elastic limit and nominal] yield point, 





so that the ultimate strength may he replaced ag 
the most reliable guide to true strength, with a 
factor—no longer of ignorance, but to give the fatigue 
limit——of a little over 2. 

If the fatigue limit is accepted as the only sound 
basis for strength calculation for engine parts, and it 
is difficult to find any valid objection to it, then it is 
obvious that there is an urgent need for extensive 
researches in fatigue, for the available data are most 
meagre. The work is laborious, for there is not one 
fatigue limit, but a continuous series, as the signs and 
magnitudes of the stresses change. Many problems 
in connection with fatigue are of great importance and 
need much fuller investigation than they have so far 
received—e.g., the effect of speed of testing; the 
effect of rest and heat treatment in restoring fatigued 
material; the effect of previous testing at higher 
or lower stresses on the apparent fatigue limit of a 
test piece. Some observers have found indications 
that the material may possibly be strengthened hy 
subjecting it to an alternating stress below its fatigue 
limit, so that the results of fatigue tests may depend 
on whether the limit is approached by increasing the 
stress or by decreasing it. 

Improved methods of testing are also needed, 
particularly methods which will give the results 
quickly. Stromeyer’s method of measuring. the first 
rise of temperature, which indicates that the fatigue 
limit is passed, as the alternating load is gradually 
increased, is most promising; it certainly will not 
give the true fatigue limit in all cases, for it has 
been shown by Bairstow that with some ranges of 
stress a finite extension occurs at the beginning of a 
test and then ceases, under stresses lower than the 
fatigue limit. But the fatigue limit in that case 
would not be a safe guide, for finite changes of shape 
are not permissible in most machines, so that in that 
case also Stromeyer’s test may be exactly what is 
wanted. It can probably be simplified in dotail and 
made practicable for commercial use. Better methods 
of testing in torsion are also urgently needed, none of 
those at present used being free from serious defects. 
Finally, there is a fascinating field for physica! 
research in investigating the internal mechanism of 
fatigue failure. Some most suggestive results have 
already been obtained, which extend the results 
obtained by Ewing. 

For members of structures which are only subjected 
to steady loads I suggest that the safe stress might be 
defined by limiting the corresponding permanent 
set to a small amount—perhaps }$ per cent. or } per 
cent. This principle has been tentatively adopted 
in some of the aircraft material specifications by 
specifying a proof load which must be sustained 
without a permanent extension of more than 4} per 
cent. Whether this pr:nciple is suitable for all 
materials and how it will answer in practice remains 
to be proved by experience. It is at any rate a 
possible rational basis for determining the useful 
strength of a material under steady loads. 

If we admit that the fatigue limit is the proper 
basis for engine strength calculations, there are a 
number of interesting modifications required in the 
common theory of the strength of materials. It will 
no longer be possible to neglect, as has been so general 
in the past, the uneven distribution of stress in 
irregularly shaped parts of machines. It has been 
generally recognised that sharp corners should be 
avoided when possible, but no theory is available to 
enable the stresses at corners to be calculated or to 
enable their effect on the strength of the member 
to be estimated. If fatigue is the critical factor in 
failure under fluctuating stresses such theory is most 
necessary. Even the roughest guide would be of 
great valve. The nature and magnitude of the con- 
centrations of stress which occur in practice have been 
investigated experimentally by Professor Coker 
by his elegant optical method which has given most 
valuable results, some of which are already being used 
in designing offices. If tha mathematical theory is too 
difficult, it may be possible to lay down practical 
rules deduced from such experimental results ; but 
the method still has many limitations, perhaps the 
most serious being that it can only be used on flat 
models. I believe Professor Coker expects to be able 
to extend the method to round models. 

As a simple example to show the importance of the 
subject let us consider the effect of a groove round 
a straight round bar subject to alternating tension and 
compression—such a groove as a screw thread. There 
will be a concentration of stress at the bottom of the 
groove. The ratio of the stress at the bottom of a 
groove to the mean stress in the bar has been worked 
out mathematically by Mr. A. A. Griffith, and 
his calculations have been confirmed experimentally 
by his elegant soap-bubble method. The ratio 
depends on the relation between the depth of the 
groove, the radius at the bottom, and slightly on the 
angle between the sides. For a Whitworth form of 
thread the ratio will be about 3, If the fatigue 
limit is exceeded at the bottom of the groove the metal 
will fail and a minute crack will form there ; this crack 
will soon spread right across the bar and total failure 
will result. Thus we see that the safe mean stress in 
the bar will be reduced to one-third what a plain bar 
will bear. The truth of this thedry regarding the 
importance of concentrations of stress has still to be 
proved experimentally ; if true, it is of far-reaching 
importance, since it applies to all concentrations of 
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stress in machine parts subject to fluctuating loads. 

The theory does not apply to steadily loaded 
members ; in these the local excess of stress is relieved 
by the stretching of the minute portion which is 
overloaded, and no further consequences follow. 

The theory appears to apply to grooves however 
small, and has an important bearing on the smooth- 
ness of the finish of machine parts. The surface of 
any engine part finished by filing is certainly entirely 
covered with scratches. Emery likewise leaves the 
surface scratched. though the scratches are smaller. 
lf, however, polishing be carried further the surface 
may ultimately be freed from scratches and left in aw 
burnished condition. In this condition amorphous 
metal has been smeared over the surface—the smooth 
appearance is not simply due to the scratches being 
too small to see. The strength—under alternating 
stresses—appears to depend on the form of the 
scratches, and if the ratio of radius at the bottom 
of the scratch to its depth is fairly large, very little 
weakening occurs. It seems probable in the ordinary 
engineering finish produced by emery and oil that 
the scratches are broad and shallow. This subject 
is being investigated. A considerable amount of 
evidence has been collected from practical experience 
pointing to the important effect which a smocth finish 
has on the strength of heavily stressed engine parts. 

Fatigue is probably the cause of failure of wires 
in wire ropes. A good deal of valuable experimental 
work has been done on the life of ropes, but so far 
as I am aware thero is no satisfactory theory of their 
strength. This subject also requires research, and it 
seems probable that valuable practical results might 
follow if the true explanation of the cause of the 
breakages of the wires was determined. 

These are only examples, but they may be sufficient 
to show how much work both experimental and 
theoretical requires to be done to give the engineer 
a really sound basis for the simplest strength calcula- 
tions on any moving machinery. But there are more 
fundamental questions still which must be tackled 
before the simplest questions of all which meet the 
engineer can be answered scientifically. The two 
most urgent and most important questions which I 
met with during the war in connection with aircraft 
were always the same—Why did some part break ? 
and, What is the best material to use for that part ? 
It was most disconcerting to find how inadequate 
one’s knowledge was to answer these two simple 
questions. The common answers are: To the 
first: ‘‘ It broke because it was too weak; make it 
strongez,’’ and to the second: “‘ General practice 
indicates such a material as the best ; better not try 
any other or you may have trouble.” In aircraft 
weight is paramount, and to make a part stronger-— 
i.e., heavier—had to be the last resort, and when used 
was almost a confession of failure. ‘‘ General prac- 
tice ’’ was no guide in aeroplane engines, which are 
built of the strangest materials. The origins of 
fractures were traced to many causes, often lying 
far away from the site of the breakage; but with 
these I am not concerned to-day. I wish to confine 
our consideration to the actual fracture and to ask, 
‘“What stress caused the fracture ?”’ and ‘‘ What 
property of the metal was absent which would have 
enabled it to withstand that stress?” And again, 
‘‘ What other material possesses suitable properties 
to withstand the stresses better ?”’ These are the 
fundamental questions which I have referred to, and 
which urgently need answers. 

As an example I will take a broken propeller shaft. 
It has broken in a beautiful spiral fracture. What 
stress causes that ? I have failed to explain it by any 
of the facts I know about the steel it is made of. It is, 
of course, a fatigue fracture—+.e., it spread gradually. 
The questions to be answered are, Did it fail under 
tension, bending or torsion ? and, Why was a spiral 
direction followed by the failure as it spread ? 

It may be objected that the question is unimportant. 
I think not. For example, till we can determine the 
nature of the stress we cannot indicate the nature of 
the load; thus I cannot say if it broke under a 
torsional load—possibly torsionai vibration—or under 
a bending load—possibly due to some periodic 
variation of thrust on one of the propeller blades as 
it passed an obstruction. Until the nature of the load 
which caused the failure is known, it is very difficult 
to take steps to guard against similar accidents. For 
the most urgent reasons, therefore, we require to be 
able to understand the fracture, as in nearly all aircraft 
problems men’s lives hang on the answer. 

Turning now to the question of the most suitable 
material, I will take as an example the material for 
the crank-shaft of an aeroplane engine. A few months 
before the Armistice there were difficulties in getting 
sufficient supplies of the high-grade nickel-chrome 
steel forgings then in general use for shafts, and 
proposals were made to use a plain carbon steel. 
Such a steel would be about 30 per cent. weaker 
according to the ordinary tests. A conference of 
leading metallurgists and engineers wa’ held to dis- 
cuss the suggestion. No one present ventured to 
predict whether the weaker steel would answer or 
not, or whether the dimensions would have to be 
increased or not. It was pointed out that a French 
engine was now using 50-ton steel with better results 
than when using the 100-ton steel for which it was 
designed, no changes in dimensions having been made. 
Such a reduction of strength might be understood in 
ordinary engineering where there are large margins of 





safety, but in an aeroplane engine, in which every 
ounce of metal is cut off which can be spared, they 
show how completely ignorant engineers are of what 
the suitability of material depends on. 

As another example. Why are oxygen cylinders 
annealed—repeatedly ? Annealing reduces the steel 
to its weakest condition. I believe the fondness for 
annealing is due to our ignorance of the properties 
we require. Perhaps the quality of steel which an 
engineer fears most is brittleness. He believes that 
annealing will soften it and reduce the brittleness ; 
so he anneals, blindly. The fact is that we do not 
know what brittleness is—we cannot define it—we 
cannot measure it—though there are endless empirical 
tests to detect it. Till we know what it means and 
can measure it we are in a miserable position. During 
the war I was consulted on what could be done to 
reduce the enormous weight of oxygen cylinders, 
and I advised that experiments should be made on 
the high-quality alloyed steel tubes we were using 
in aircraft construction. ‘The department dealing 
with these tubes took the matter up, and alloyed 
steel cylinders, properly heat-treated, were made. 
These were, I believe, a success, and only weighed a 
small fraction of the old-fashioned cylinders. But my 
suggestion was little more than a guess, and no means 
was known of accurately testing the suitability of 
the material, so they were only accepted after passing 
any number of empirical tests, consisting of various 
kinds of rough usage, to see if they would crack or burst. 
Surely an engineer should be able to say whether a 
cylinder is safe without dropping it from the roof or 
rolling it down the front-door steps to see if it breaks. 

These examples refer only to different grades of 
the same material—steel—but how far worse off we 
are when the problem is whether some other alloy 
would be suitable to replace steel. Propusals have 
been made, for example, to replace the very hard 
steel used at present for connecting-rods by duralumin 
or some other forged aluminium alloy. It seems worth 
trying; but who, in our present state of ignorance 
of the real properties of metals, will say if the experi- 
ment will be a success ? 

How difficult it is to prophesy may be illustrated 
by the results of two empirical tests.on duralumin 
and steel sheets of the same thicknesses. The ulti- 
mate strengths and elongations of the steel and the 
duralumin were roughly equal. Under reverse-bend 
tests they both follow the same law, the steel being 
the better. But under the cupping test they follow 
opposite laws. 

The suitability of different materials presumably 
depends on their fundamental physical properties. 
These may be many, but some physicists think that 
they are probably really very few, and that, knowing 
these few, it may be possible to deduce all the com- 
plex properties required by the engineer and to state 
with certainty how materials will behave under any 
conditions of service. This is the most fundamental 
problem which needs solution to enable the knowledge 
of the strength of materials to be put on a sound 
foundation. It will need the co-operation of able 
physicists, metallurgists, and engineers to solve it. 

While urging the importance of research in the 
fundamental theories of stress and fundamental 
properties of materials, I wish to lay special stress on 
the nature of the researches required. Engineers are 
intensely practical men, and their practice has 
generally been ahead of their theory. The difficulties 
they have met with have been dealt with, often with 
the greatest ingenuity and skill, as special problems. 
They have seldom had time or opportunity to solve 
the general problems, and as a result they are used to 
making their experiments and trials as close a copy 
—usually on a smaller scale—of the real thing as 
possible. The results obtained in this way, while 
they are applicable to the particular problem, are of 
little general use. They depend on many factors. 
The researches I am now advocating must be of a 
diametrically opposite description. They must be 
absolutely general, and the results must depend on 
one factor only at a time, so that general laws may be 
established which will be applicable to all special 
problems. 








AccorDING to a report from Wesel, says Eastern Engi- 
neering, Germans who have recently returned from 
Siberia announce that, at the request of about 700 German 
prisoners of war from Siberia, mostly technical men and 
trained workmen in the electrical industry, the Chamber of 
Commerce of Tokyo a little time ago recommended the 
Government to permit these Germans to remain and 
receive employment in Japan. They are said to have been 
given employment in railway construction and in the 
electrical industry, and occupation has also been given to 
German textile experts who were among the prisoners. 


Tue total Norwegian trade in electric material before 
the war is estimated by an expert to have amounted to 
approximately 60 million kroner, of which Germany held 
45 million, England 2 million, Sweden 4 million, Switzer- 
land 4 million, and Norway 5 million. During the war 
the Germans succeeded in maintaining their pre-war 
standard of trade until about the summer of 1916, after 
which time it fell off considerably, particularly as regards 
heavy machinery. They were, however, unable to make 
delivery of cable after early in 1915. A considerable change 
in the situation took place from 1916 onward, and it is 
estimated that the average annual value of the trade in 
electrical material during the years 1916-1919 inclusive 
has been as follows :—Norway, 25 million kroner ; Sweden, 
18 million kroner; Switzerland, 2 million kroner; Eng- 
land, 4 million kroner; Germany, 10 million kroner; 
America, 14 million kroner. 





Removal of Reefs in the Rio 


Guadiana. 
By Dr. J. 8S. OWENS.* 


Tux work about to be described was carried out for 
Messrs. Mason and Barry, whose pyrites mines of ,San 
Domingos have their port at Pomaron on the river 
Guadiana in the south of Portugal. The ore from the mines 
is here loaded into ships from two jetties by means of 
special devices for tipping the railway wagons into chutes 
over the hatchways of the vessels, which must, therefore, 
come close under the jetties. The reefs referred to in this 
paper were a source of danger to the vessels when approach- 
ing or lying alongside the jetties, and the company, acting 
on my advice as their consulting engineer, decided to 
remove them. 

After some preliminary experimental work, the actual 
drilling and blasting was commenced in March, 1915. 
Drilling was completed on September 13th, 1915, and the 
dredging of the broken rock in November, 1915; 11,338 
tons of rock were excavated and 1175 m. of 3in. holes 
were drilled. The rock was of a slatey nature and fairly 
hard. 

Generul Method Adopted.—The method of removal 
adopted was to drill the rock from a specially fitted float- 
ing pontoon or barge, about eight holes being drilled in a 
row st about 5ft. intervals. ‘These holes were charged 
with dynamite through a tube from the surface and with- 
out the use of a diver, and fired electrically from the shore. 
The broken débris of rock was removed by a one-yard 
whole-tine Priestman grab operated by a floating steam 
crane. This rock was disposed of by dumping on a low- 
lying part of the shore for the purpose of reclamation. 
All the plant was fitted up in the mine workshops under 
the superintendence of the chief mechanical engincer. 
Mr. McBryde, and the actual work itself was carried out 
under the direct superintendence of Mr. F. J. Rich. at 
that time chief of the mining department, to whose ability 
in overcoming difficulties, and.unremitting attention, 
the ultimate success of the work is chiefly due. These 
reefs extended in most cases from the bank towards the 
centre line of the river, and the depth of water overlying 
varied from nothing to 30ft. at H.W.O.S.T. It was 
decided to remove these reefs so as to give a minimum 
depth of 19ft. at L.W. Lowest S.T. At this point of the river 
there is a rise of about 11ft. spring tides, and the current 
at that time runs at a maximum rate of about 3 knots. 
The river is subject to very heavy tioods, during which 
the water may rise 40ft. above the normal, but as the work 
was to be carried out during the summer months, this 
had not to be taken into account. 


Deritung Barge. 


After a preliminary trial with a small harge, which 
proved unsuitable, it was decided to equip a lighter of 
190 tons deadweight capacity, called the Tamega. This 
lighter was 94ft. long by 24ft. wide, and her draught when 
fully equipped was 7it. 

Spuds.—This lighter was eyuipped with tour heavy 
spuds of 16in. by 16in. pitch pine, strengthened by angle 
irons spiked on each corner. The spuds were fixed two 
at each side of the lighter, and provided with roller guides 
on the sides, so that they might be lowered on to the 
bottom. On the lower end of each spud was an ordinary 
pile shoe to rest upon the rock, and on the upper end a 
grooved pulley was fixed in a cast iron cap. Hach spud 
was operated by its own hand winch, by means of a wire 
rope, one end of which was shackled to the bottom ot the 
spud for lifting purposes, while another rope passed over 
the sheave on the top of the spud and was shackled to the 
side of the lighter, its function being to force the spud to 
the hottom. These two ropee were taken from the drum 
of the winch, but arranged so that when one was winding 
in, the other was being slacked out. In this way each 
spud was under control and could be raised or lowered at 
will. Each winch was provided with a band brake operated 
by a weighted iever, which could be so adjusted that when 
the weight on the point of the spud exceeded about 3 tons, 
the brake allowed the spud to lift. 

When the lighter was floated into position over the 
reefs, all four spuds were lowered and allowed to rest 
upon the bottom. It was intended that during a rising tide 
a man should he stationed at. each winch to keep the spud 
bearing hard upon the bottom as the lighter rose with 
the tide, but this was not found necessary, as the weight 
of the spud with its gear was sufficient to keep it bearing 
well upon the bottom. During a falling tide, the lighter 
gradually settled down as the water lowered, and ihe 
brakes on the winches kept the pressure upon the spud 
shoes at about 3 tons each. 

The function of these spuds was to maintain the position 
of the lighter accurately after drilling had commenced. 
As the current at this part of the river rose to a maximum 
of 3 knots, it was necessary to provide this means of fixing 
the position of the barge. In order to ascertain the 
necessary dimensions of the spuds, the drag of the current 
upon the barge was measured experimentally. This was 
done by mooring the barge to a long rope which was fixed 
over the hold to a double fall tackle, and the pull on the 
mooring rope taken by a weight suspended from a rope 
passing over the blocks. This weight was adjusted until 
it, was just able to overcome the pull of the current, and 
cause the barge to begin to move upstream. The weight 
was then noted. The weight was next gradually reduced 
until the pull of the current was just able to lift it off tae 
bottom of the barge, when it was again weighed and the 
mean of these two weights taken to represent the pull 
of the current upon the barge. By measuring in this way, 
the friction of the rope over the sheaves in the blocks was 
eliminated. 

Thus if w, = weight required to pull in mooring rope. 

w, = weight which the pull on mooring rope is 
just able to lift. 
P = pull on mooring rope. 


F = friction of blocks, rope, &c. 
Then w, = F + P 
w=P-F 
w+tw,= 2P or 
_ Wt 
oe et 
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As the pull P was taken by a pair of blocks having 
three strands of rope in tension, the expression in this 
case was :— 


P = 


The velocity of the current was taken by a float, 


3 (uw, + Ws) 
2 


The depth of water in this case over the rock was 6 m. 


| The cutting edge of the drills was in the form of a cross, 
| and to iilustrate how small a thing may affect the working 
| of such a drill, I may say that at first the drills very 
| often jammed in the holes, evidently due to small chips 
| of rock collecting. Mr. Rieh examined the drills for 


and thus the relation between velocity of current and pull | a possible cause of this, and concluded it was due to 
on the barge was ascertained. In order to keep the moor- | the cutting edge being too sharp. He had the drills 
ing rope horizontal, it was fixed round the mast of another | altered, so that the cutting edge was a more obtuse angle, 





barge, anchored upstream. 
Tt was ascertained in this way that the total pull due 


| with the result that all jamming ceased. ‘This effect was 
| due to the fact that the blunt drill instead of producing 














DRILLING BARGE SHOWING SPUDS AND TOWER 


to a current of 4ft. per second amounted to 1550 tb. when 
the barge was drawing 7ft. of water. Having ascertained 
this figure, it was possible to determine the bending 
moment upon the spuds, but in order to be on the safe 
side, it was assumed that under some circumstances the 
whole pull of the current might have to be resisted by 
two out of the four spuds. 


Dritl.—The drill used was a 5in. Ingersoll steam drill, 


boring a hole 32in. diameter. This was operated from a 
small vertical boiler fixed in the hold of the barge, which 
also provided steam. for a Worthington pump for washing 
out the holes after drilling. The drill was mounted upon a 
travelling steel tower about S0ft. high, on which it was 
eapabie of being moved up and down in guides by means 
ofawinch. A Qin. diameter light steel pipe, 30ft. long, was 
provided at the bottom with a reducing piece, to which 
was attached a length of 4ft. of 4in. pipe. In the 4in. 


pipe was fixed a T piece, providing two lateral openinys. | 
In operating the drill, the first step was to lower this pipe | 
into the position selected for boring. The drill bar was | 
then lowered into the pipe until it rested upon the bottom. | 


When the drill was operated, the first few strokes caused 
the tube to settle on to the rock bed and enter the mouth 
of the hole which was being drilied, so that the 4in. pipe 
at the bottom served the purpose of preventing chips and 


déhris falling into the hole as it was drilled. The T piece, | 


with the lateral openings near the bottem of this pipe, 
served the purpose of allowing the slurry produced by the 
drill to pass out into the water as it was churned up by 
the drill. The drill tower was provided with wheels, 
which permitted it to move along the barge on two rails, 


so that a row ot holes could be drilled without moving | 
the barge. As the holes were drilled to an average depth | 


of about 10ft., it is obvious that great care was necessary 
to prevent the drill bar from jamming in the hole by any 
movement of the barge. i 
the spuds. The cycle of operations in drilling thus con- 
sisted of lowering the steel pipe on to the bottom ; next 
lowering the drill into the pipe ; the drill was then operated, 
and when the hole was completed to the necessary depth 
it was withdrawn from the pipe and a 2in. iron barrel 
attached to the Worthington pump by means of a flexible 
hose was then lowered to the bottom of the hole and all 
chips and slurry washed out. The 2in. pipe was then 
withdrawn and a charge of dynamite with its electric 
detonator and cable lowered through the 9in. pipe into 
the hole. The tube was then removed and the drill moved 
along its rails to the next position, where the operation 
was repeated. 

The holes drifled were 3%in. diameter and spaced about 
5ft. apart. Eight such holes could be drilled without 
moving the barge, and these were blasted simultaneously 
by means of an electric exploder on shore. The rate of 
drilling averaged from 20ft. to 30ft. lineal per hour: The 


total length of holes drilled was 1175 m., the greatest 


depth of any hole being 6.1 m. 

To give an idea of the rate at which the operations 
were performed, I timed a hole which was drilled on Novem- 
ber 17th, 1915. 
and the time-table was as follows :— 


p.m 
The pipe was lowered on to the bed at 3.9 
The drill was lowered and ready to start at 3.15 
Drilling commenced at a eee 3.23 
Hole completed to a depth of 2.8 m. at 3.274 
The drill was lifted at .. .. .. .. 3.37 
Hole charged . . 3.43 
ay eee errr 
Tower and drill shifted to new position .. .. 3.49 


Thus the whole set of operations covering the drilling 
and charging of a hole 2.8 m. deep, occupied 40 min, 


This purpose was fulfilled by | 


This hole was drilled to a depth of 2.8 m., | 


small chips produced a fine slurry, which was not capable 
of jamming. 

Blasting.—Throughout this work the explosive used 
was 60 per cent. gelatine dynamite fired by electric 
detonators. In some preliminary experiments it was found 
extremely difficult to force a charge of dynamite down the 


hole, as when a rammer was placed upon the charge to | 


force it down, the effect was to swell the charge laterally, 
| causing it to jam in the hole, when further pressure often 


it- stuck to the sides of the hole. In order to overcome 
| this difficulty, I designed a form of charge in which the 
| dynamite was made up into what were locally termed 
sausages.” 
| 2in. diameter, having a core consisting of a }in. diameter 
wooden rod. The charge was carefully filled into this 


| 6s 


| gramme of dynamite was 8.8 tons. 


charge was dropped in, the free end of the wire was made 
fast to a tin float. The charge was then dropped into the 
hole and pushed home with the rammer, a bucketful of 
gravel being thrown in to fix it. When the Qin. steel 
tube was lifted for removal to the next hole, the tin float 
was secured and the wire fixed to one fof a row of nails 
in a board provided for the purpose. Thus, when a group 
of eight holes was charged all the eight wires were brought 
together to this board ‘and connected to the main cable 
leading to the exploder, 

This method of charging jand . blasting was adopted 
throughout the work and gave no difficulty whatever. 
In no case was it necessary to send down a diver for the 
purpose of charging, and the whole of the work—drilling, 
blasting and removal--was carried out from the surface. 

The amount of dynamite used for the whole work was 
1288 kilos.; the amount of rock blasted 11,338 tons. 
The amount of dynamite used per ton of rock blasted was 
0.113 kilos., and the amount of rock blasted per kilo- 
The amount of rock 
blasted and removed per metre of hole drilled was 9.65 





tons, 


Removat oF Broken Rock. 


When the blasting of any group of holes was com- 


| pleted the drill barge was removed to another point anc 
| the broken rock dredged up by means of a Priestman 


whole-tine grab. This grab was operated by a steam crane 
mounted upon a barge, the Rio Lima, Its capacity was 
i cubic yard and its weight 30 ewt. The broken rock 
which was removed was utilised for the purpose of re 
claiming some ground in the immediate neighbourhood, 
and thus enlarging the quay space. 

Measuring Depths.—Yor convenience in ascertaining 
the depth of holes necessary, tide gauges were set. up with 
their zero at 19ft. below L.W. lowest springs. The reefs 
had to be removed to a depth giving 19ft. at L.W. of the 
lowest spring tide ; hence a sounding at any point of the 
reefs deducted from the reading on these gauges at any 
time of the tide showed the depth’ of rock to be removed. 
The holes were carried to a depth of about 4 m. below the 
finished level, as it was not possible to get a smooth surface, 
and the conditions required that the highest peak should 
he below L9ft. at low water of lowest springs. 

When the work was completed, the depths were checked 
by means of a raft carrying two gauge rods sliding vertically 
over its edge and having a cross bar consisting of an iron 
rail 9 m. long fixed to the lower ends of the sliding rods. 
The gauge rods having heen set so that the rail was at the 
finished level, the raft was then towed slowly over the site 
of the reefs. ‘The sounding rail being 9 m. long. the raft 
was towed carefully over lines 8 m. apart. In this way, 
should there be any peak of rock projecting above the 


| finished level, it would foul the rail, and this would be 


| able on the spot. 


resulted in the rammer penetrating the charge and leaving | 


These consisted of a tube of calico about | 


indicated by the slewing or stopping of the raft. When 
the work was finally Gonnptated there was not a single 
peak projecting above the finished level. 

Costs.—The plant used for this work was fitted up in 
the mine workshops, material being used which was avail- 
The only items which were specially 
purchased were the steam drill and the grab. Thus, 
the capital oxpenditure in what follows covers only the 
fitting up of the plant, as when the work was complete 
the materials and plant were used for other purposes or 
reverted to their original use. 


Reis. 
The capital and preliminary cost for pre- 
paring plant, &c., amounted to .. . 4,591,837 
Net working costs to completion were 4,938,128 


Total 9,529,965 











| 





TRAVELLING TOWER 


| tube, and the calico tied to the rod at each end after the 
| detonator was placed in position. The whole charge was 
| then immersed in a mixture of tar and pitch kept thin in 
a water jacketed vessel. When a charge made up in 
| this way was dropped into a hole and the rammer pressed 
over it, there was no tendency to swell laterally, and it 
was found quite a simple matter to push it to the bottom 
of the hole. I mentioned above that the charges were 
dropped into the hole through the steel tube through 
| which the drill operated and after the removal of the drill. 
To facilitate the recovery of the electric wire before each 








FOR STEAM DRILL 


The total cost per ton of rock removed was 841 reis. 
This was equivalent at the time, when the exchange value 
was approximately 6000 reis per £, to 2.8s, per ton 
The working costs per ton of rock removed were as follows : 





Reis. 
| General expenses, supervision, &c. 7 41.5 
Boring and blasting .. .. .. +. 124.2 
Removing and depositing débris ++ 278.4 
Total cost per ton o. 4, > ° «+ 444.1 

ior 1,48s. 
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Railway Matters. 





‘Tne International and Great Northern Railroad, Texas, 
is converting its engines from oil to coal burners, owing 
to the high price of crude oil. 

THe London Electric Railways (Fares, &c.) Bill has 
received the Royal Assent. Under it the railway com- 
panies concerned are entitled to charge a minimum of 2d., 
but 4 statement made by the railways says that this power 
is not likely to be to-the fall extent, and that the 
minimum will probably be 14d. 

THERE are not eno vans built specially for fish 
traffic, to deal with ts of fish at any place, and 
it is not possible to provide them. Invariably, special 
open fish trucks are preferred to ordinary closed goods 
vehicles. The provision of suitable rolling stock is one of 
the matters which is being discussed at the recently formed 
Fish Transport Committee. 

Last autumn there was, it may be remembered, a coal 
strike in the United States, To enable them to“ carry on ” 
the railways commandeered coal in transit. It now appears 
that the United States Railroad Administration, in winding 
up its affairs, finds that 1,000,000 tons of coal have. been 
undelivered, and it is assumed that it was taken by the 
railways during the strike without. any record having 
been made, 


ComMPaRINe the six months ending June 30th, 1919, 
with the corresponding period of 1913, there. was an 
increase of 22.53 ~ cent. in the number of passengers 
carried on the railways of the United Kingdom ; com- 
paring the second half of the respective years, there was an 
increase of 16.07. per cent, Com ing the first three 
inonths of the present year with SGiivecyAliech, 1913, 
the increase is 31.44 per cent. ; for the three months ended 
June 30th, nine companies report a total imerease of 
32.62 per cent. 

THE passenger train mileage’run on all standard gauge 
railways in the United Kingdom during last year was about 
69,000,000 miles less than im 1913, ¢.¢., a reduction of 


25 per cent. The new statistics show the average miles 
per engine hour of passenger trains to be approximately 
ten. At 15s. per hour the reduction of would 


represent over £5,000,000 This is only an estimate, but 
is believed to be a conservative one. On engine power 
alone, there are, of course, very many other consequent 
economies in addition to the estimate given. 


In reply to a deputation which waited on him on the 
27th ultimo, Sir Eric Geddes said that at the present 
price of labour and materials, the cost of constructing a 
tunnel under the Solent would be upwards of £2,000,000, 
and he was doubtful if the revenue would be sufficient to 
make the tunnel self-supporting. The policy of the 
Government, Sir Eric explained, was to avoid subsidies, 
and he suggested that the deputation should investigate 
the question whether the prospective traffic through the 
tunnel would justify the expenditure of this large sum of 
money. 


ANSWERING a question by,Mr. Trevelyan Thomson, Sir 
Eric Geddes said recently that the Rates Advisory Com- 
mittee gave particular attention to the statement made 
by the iron and steel trades that those industries have 
been built up on the exist of exceptional railway rates. 
In its report on the interim increase of merchandise rates 
the Committee has not recommended any differentiation 
between, class rates and exceptional rates. The increases 
recommended show how necessary additional revenue 
can be obtained to render the railways self-supporting 
with the least disturbance to trade. 


Ir will be remembered that as a result of concessions 
made to the staff after the railway strike of August, 1911, 
the railway companies, under an Act passed in 1913, 
made, as from July 1st of the latter year, certain increases 
—known as the “ 4 per cent. increase ’’—in rates. These 
increases were the subject of legal proceedings, and it 
seems that for some reason the sums so produced have 
been deducted by the railway companies from the receipts 
reported to the Government. Asked about the position 
by Mr. Clynes, Sir Eric Geddes stated that the amount is 
about £5,000,000 and that after consulting the Law 
Officers he came to the conclusion that by far the larger 
proportion of the sum in question was due to the State. 





Tne post-war condition of the Egyptian State railways 
is, according to the latest Government report, that 
working expenses have increased very considerably : coal 
which was purchased at about £T.123 per ton before 
the war now costs £T.800. The prices of stores and 
permanent way materials are, in many cases, approxi- 
mately four times as much as they were in 1913. Natur- 
ally, the cost of labour has increased; it is now over 
two and a-half times more than in pre-war days. The 
State railways were unable to maintain their lines or 
rolling stock during the war, and have to make up heavy 
arrears, the situation being aggravated by the high prices 
now ruling. No increase of ger fares is contem- 
plated, but in view of the heavy cost of working, it is 
probable that certain classes of goods wil! have to be 
charged higher freights. : 


Tur railway financial results for the month of June 
have now been made known. Passenger recei were 
£9,359,255, and goods receipts £11,044,272. ‘he cost 
of collection and delivery reduced these receipts to 
£19,526,042. Expenditure amounted to £19,653,726. 
The !9ss on subsidiary business, the payment of the 
guaranteed net receipts and interest on capital made. a 
total loss of £4,033,587. The fi for the first three 
months of the financial year are also given. They are :— 
Passenger receipts, £27,174,626 ; receipts, 
£33,321,688 ; total revenue, after deductions, £57,950,182 : 
expenditure, £57,199,302; total loss, £10,926,;760. As 
the figures for the first three months of the calendar year 
were given in the White Paper Cmd. 815, we are able to 
give the results for the first half-year. They are :— 
Passenger. receipts, £49,041,713; receipts, 


£66,082,582 ; total revenue, after deductions, £107,976,353 ; 
expenditure, £107,185,468 ; total loss, £20,955,306. For 
the first half of 1919 the loss—White Paper Cmd. 402— 
was £21,598,000. 





Notes and Memoranda. 





As a result of replies received in response to a question- 
naire recently circulated with reference to days and time 
at which science meetings should be held, the Council of 
the Physical Society has arranged to hold meetings during 
the coming session at the uniform hour of 5 p.m. on the 
second and fourth Fridays of the month. 


A NEW source of rubber, obtained from the ocotillo, or 
eandlewood, of Arizona is stated, according to the Chemical 
Trade Journal, to resemble ordinary rubber in all respects, 
and to vuleanise satisfactorily. The ocotillo is very 
abundant in the wildstate. A ton of the raw material yields 
about 200 Ib. of the gum and 90 lb. of a tarry substance, 
and in the experimental factory recently established a ton 
of crude gum is reported to be produced daily. The tarry 
by-product is of value for certain uses. 


A ProposeD method of protecting aluminium and 
aluminium alloys from corrosion consists in browning 
the metal electrolytically. The aluminium is suspended 
i consisting of a sulphur compound of 
molybdenum, and zine is used for the anode. cell is 
maintained at’a temperature of 60 deg: to 65deg. The 
aluminium is soon covered with a dark brown coating. The 
metal may be bent or rolled without cracking the coating. 
A piece of aluminium thus coated is stated by the invent 
of the sto have been immersed in a salt solution for 
two months without showing the slightest trace of corro- 
sion. 


Ina read before the Lahore Engineering Congress, 
India, on two canal schemes—the Bhakra Dam on the 
Sutlej and the Upper Bari Doab of the Ravi River—Mr. 
F. L. Milne estimates that with a minimum river di 
of 2700 cusecs and a working head of 330ft., 60,000 kilo- 
watts could be obtained, without in any way interfereing 
with the irrigation purposes of the project, at a cost of 
Rs. 313 per kilowatt installed. In the instance of the Bari 
Doab, Mr. Milne calculates that approximately 10,000 kilo- 
watts could be obtained at.a.cost of Rs. 716 per kilowatt. 
He advocates a begi on a small scale and estimates 
the cost of the scheme at 115 lakhs of rupees. 


in the Dominion of Canada there are two distinct 
policies of Government control of hydro-electric er 
represented respectively by the Provinces of Ontario and 
Quebec. The first-namedprovince vests all control of 
development and sale of power in a Government com- 
mission, while the policy of Quebec puts on the Govern- 
ment the duty of investigating hydraulic possibilities and 
developing storage, but licenses private companies to build 
and operate plants. Both systems in their respective 
provinces have been in successful operation for some years, 
and their relative desirability, according to Engineering 
News Record, is a subject of continual argument. One other 
province, Nova Scotia, just before the war adopted the 
policy of Ontario—that is, the Government ownership of 
hydro-electric plants, but it has only this year started the 
first practical application of the system by the construction 
of a plant near Halifax to supply that city with power. 





At an inquiry held by the Manchester City Coroner on 
August llth into the death of a girl employed at an 
accumulator works, it was stated by Dr. H. Heap, of Man- 
chester University, that in females the incidence of lead 
poisoning was greater than in males. In this connection 
it is interesting to note that as the outcome of a recom- 
mendation on the subject made at a conference of the 
International Labour Organisation of the League of 
Nations, held at Washington in November last, a Bill has 
been ted to Parliament by Sir John Baird, Under 
Secretary for the Home Office, to make provision for the 
better protection of women and young persons against 
lead poisoning. It is entitled the Women and Young 
Persons—Employment in Lead Processes—Bill, and pro- 
hibits the employment of women and young persons in 
certain processes of the manufacture, and regulates their 
employment in processes involving the use of lead com- 
pounds. 

THE proposal of Dr. Steinmetz to link up scattered 
water power resources by means of water turbines and 
asynchronous generators is illustrated on a small scale by 
a leather factory described recently in the Elektrotechnische 
Zeitschrift, which uses a water wheel of about 30 kilowatts 
capacity for driving a mill, and at times of light load uses 
the excess available power to drive an asynchronous 
generator supplying electric energy to an overland supply 
system. When overloads occur in a mill the generator 
reverses its action and runs as an induction motor taking 
its supply from the electrical mains. The article, of which 
an abstract is given in the Technical Review, is concerned 
with the automatic appliances installed to control the action 
of the plant under varying conditions of load. A direct- 
current machine is coupled with the asynchronous machine 
and has the function of charging accumulators and of 
running pilot lights. If the public supply fails while the 
mill is shut down an automatic switch causes the direct- 
current machine to be loaded by a water resistance, thus 
preventing the water wheel from racing. 


Tue list of Research Associations which have been 
approved by the Department of Scientific and Industrial 
Research as complying with the conditions laid down in 
the Government scheme for the encouragement of industrial 
research and have received licences from the Board of 
Trade under Section 20 of the Companies (Consolidation) 
Act of 1908 includes the f ing :—The British Iron 
Manufacturers’ Research Association, Atlantic Chambers, 
Brazennose-street, Manchester; secretary, Mr. H. 8S. 
Knowles. The Research Association of British Motor and 
Allied Manufacturers, 39, St. James’s-street, London, 
8.W.1 ; secretary, Mr. Horace Wyatt. The British Portland 
Cement Research Association, 6, Lloyd’s-avenue, London, 
E.C.3; secretary, Mr. 8. G. 8. Panisset, A.C.G.1., F.C.S. The 
British Scientific Instrument Research Association, 26, 
Russell-square, W.C. 1; , Mr. J. W. Williamson, 
B.Se. The British Non-ferrous Metals Research Associa- 
tion, 29, Paradise-street, Birmingham ; secretary, Mr. E. 
A. Smith, A.R.S.M., M. Inst. M.M.. The British Refrac- 
tories Research Association; The Scottish Shale Oil 





Research Association. 


Miscellanea. 





THE discovery is reported of important coal deposits near 
Bukama, in the Moéro district, Belgian Congo. 


AccorgDING to the Moniieur, the official journal of the 
Haitian Republic, a contract has been made between the 
Government and the Société Commerciale d’ Haiti for the 
construction of a wharf at the port of Saint Mare. 


Tue Government of the State of Alagoas, Brazil, pro- 

oses to install a complete telephonesystem. The maximum 

time for the concession to run is twenty-five years, and it 

will include permission to utilise waterfalls for the furnish- 
ing of electric energy. 

THe Government of India has made a concession to Rai 
Bahadur Ram of somes 50,000 acres of land on the 
Lower Bari ib Canal of the Punjab for seven years on 
the condition that he erects at his own cost a hydro-electric 
plant for the irrigation of the land by pumping. 


Tue Brazilian battleship Sao Paulo arrived at Ports- 
mouth on Monday last, having been detailed by the 
Brazilian Government to convey their Majesties the King 
and Queen of the i H.R.H. Princess. Elizabeth 
and suite to Brazil. At Port ‘the Sao Paulo will be 
completely overhauled by Sir W. G. Armstrong, Whit- 
worth and Co., Limited, and after taking 3000 tons of coal 
on board will proceed to Antwerp. 

In reply to a recent question in the House of Commons 
as to whether any considerable pom of our ship repairing 
work is going to Antwerp and Rotterdam, the Parlia- 
mentary Secretary to the Ministry of Shipping admitted 
that there was a considerable slackening in the repairing 
industry in this country, causing unemployment, and that 
there was also a tendency for some of the work to go to 
continental ports, “ where, it is alleged, costs are lower.” 

Ix connection with the seheme for a water supply to 
Wuehow, China, which was first s about a year 
ago, and.for which some £36,000 has been raised, the 
| Journat of the British Chamber of Commerce, Shanghai, 
temarks that presumably with a view to economy a 
Chinese engineer was engaged, but he proved a broken 
reed, and the promoters of the scheme are getting into 
touch with foreign engineering firms. As not infrequently 
happens, those concerned have little conception of the 
difficulties which have to be overcome. 

Ir is expected that the three great harbour projects at 
Vancouver will be under way before two months have 

ed. The construction of the Ballantyne Pier, which wili 
cost about five million dollars, will be started almost at 
once, it is understood from the harbour board authorities. 
The big dry dock is to be begun before the end of September. 
It will cost at least three and a-half million dollars. The 
C.P.R. pier, costing between three and four millions, is 
well under way with regard to excavation and filling, and 
it is expected that the steel and concrete work will be 
started this autumn. 

In a paper by Mr. F. L. Milne, contributed to the 
Lahore Engineering Congress, which is concerned with 
«A Project for Providing the Punjab with a Cheap Supply 
of Electric Power,” it is stated as evidence of the backward 
state of India in regard to electrical developments that 
while in India the number of watts installed per head of 
population is only 0.742, the corresponding figure is 33 
for the British Isles, 148 for Canada, 61.8 for Australasia, 
and 56.9 for the Union of South Africa. Similarly, taking 
the percentage utilised of the total horse-power available, 
India is very behindhand in the development of the water 
power at her disposal as compared with other countries. 


AccorDING to a statement by the Parliamentary Secre- 
tary to the Ministry of Shipping, the cost to complete the 
contracts which were placed under the original programme 
of concrete shipbuilding would have been at least 
£8,000,000. It is difficult to estimate what the realisable 
value of the 209 vessels would have been, but it certainly 
would not have reached £3,000,000, and out of the 209 
contracts 143 were cancelled. The total expenditure to 
date, including outstanding liabilities, is about £3,850,000, 
and the net loss after deducting isable value was likely 
to be between £2,500,000 and £3,000,000, as against a net 
loss of at least £5,000,000, and probably a good deal more, 
if all the contracts had been completed. 

A REMARKABLE engineering feat is on the point of being 
completed by the engi ttached to the Crystal Palace. 
For nearly seventy years—since 1854—the vast central 
bonnet or arch of glass has remained more or less in its 
original state, defying the ravages of weather and time in a 
truly remarkable manner. Recently, however, the Crystal 
Palace authorities came to the conclusion that it would be 
advisable to strengthen this particular structure. Working 
upwards from the bottom, the engineering and contractor's 
staff have accordingly put up a series of steel stanchions 
to a height of 120ft. On top of these they have bridged 
the arch with a steel girder 90ft. wide. Further steel 
supports on top of this carry the total height to 180ft. 
Altogether over 80 tons of steei have been used. When 
the work is completed the whole arch will be strengthened 
by an elaborate steel support, which, however, will not 
be visible from the outside. 

An important scheme of reorganisation has been sanc- 
tioned for the Factory Department of the Home Office and 
will be brought into operation as soon as the necessary 
arrangements can be made. The men’s and women’s 
sides of the inspectorate which have hitherto been separ- 
ately organised and worked apart will be amalgamated 
into a single organisation. The number of divisions into 
which the country is divided for inspection purposes will 
be in from six to ten, and the number of districts 
from sixty-two to eighty-eight, while a corresponding 
reduction will be made in the number of junior inspectors. 
The scientific and technical staff of the Department will 
be considerably strengthened. The special engineering 
staff, which is more particularly concerned with problems 
of safety, ventilation, &c., arising i 





arising in connection with the 
administration of the Factory Acts, will be reconstituted 
and enlarged, and in view of the great growth in the use 
of electricity for industrial purposes, four additional elec- 


trical inspectors will be appointed to enforce the safety 





requirements of the electricity regulations, 
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12-INCH HOWITZER ON RAILWAY TRUCK MOUNTING 
SIR W. G. ARMSTRONG. WHITWORTH AND CO., LIMITED, ELSWICK, BUILDERS 


(For description see page 209) 
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An Issue of Great Moment. 


Many years ago trades unions were illegal; con- 
certed action of artisans was prohibited and meetings 
for discussion were forbidden. As always happens 
when suppression of freedom of speech is exercised, 
what men could not do openly they did in secret. 
Combinations of workmen existed and a grumbling 
and smothered discontent burst out in acts of violence 
and rattening. A wiser policy was then adopted by the 
State ; it legalised trades unions. A good deal of the 
trouble disappeared. The members adhered to their 
elected leaders, and employers found that the power 
of bargaining through an appointed representative 
facilitated management. The principles of trades 
unionism as it then existed were recognised as sound 
and on the whole beneficial. By degrees partly by 
political pressure in the House of Commons, very 
largely by the labour vote, and in some measure by 
the honest conviction of certain politicians that 
labour merited a stronger position, the unions gained 
greater and greater power. As their influence increased 
there sprang up among them more and more 
young and ambitious men who hankered after the 
felicity of wielding this power. These young men 
bore down the resistance of the wiser and elder men 
and the unions were step by step drawn into the 
violent revolutionary position in which they are 
found to-day. We do not believe for one moment 
that even a moiety of the members put faith in the 
motives of their violent leaders, but in part because 
they are loyal to the unions, in part from fear of 
reprisals, and in part from the hope of gain, they 
follow whither they are led. The active element is 
either syndicalistic or communistic. It desires either 
the complete overthrow of Capital and the enjoyment 
of all profits by the working classes, or it desires an 
absolutely sccialistic State. To these ends it moves 
in different ways, but. always by harrassing the 
employer. Now it demands higher wages, now shorter 
hours, now increased control in the management of 
factories, now recognition of the union and expulsion 
by employers of those who are not members of it, now 
control of apprentices, now abrogation of piecework 
of all kinds, and so on. 

Step by step employers have been receding from 
their original position of complete masters in their 
own houses. They have conceded willingly, in the 
hope that it would make for peace, many things, and 
they have been compelled by the will of politicians 
who know little of industrial affairs to accept many 
others. The power of the unions has steadily increased, 
the power of the employers has pari passu decreased. 
But a turning point has at length been reached, and 
it is believed that an issue of the greatest moment 
must’ be fought out. The centre of the trouble is 
Penistone, Sheffield, but it is very generally expected 
that the struggle will become national. The details 
may be found in all the papers and need not detain 
us; it is the principle that: matters. This principle 
is no less than that employers may not engage or 





retain in their service foremen who are not members 
of a trades union. Hitherto almost as often as not 
employers have not insisted that a workman who was 
raised to the position of foreman should leave his 
union, but they have always felt that it was better 
that his allegiance should not be divided. In some 
unions the rule is as soon as a member becomes a 
foreman he must resign. It is evident that a 
man cannot serve his employers to the best of his 
abilities if he is moved at the same time by a desire 
to meet the modern tenets of advanced unionists. 
Whatever may have been the case some years ago, it 
is at the present moment, and in the present temper of 
trades unionists, of no small importance that the fore- 
men at least should be untainted by revolutionary prin- 
ciples and should not be soiled by the ‘‘ca’canny”’ doc- 
trine. To agree to the trades unionist demand would be 
the final step in a path which leads to the surrender of 
all authority. The next action of the unionists would 
be.to demand the right for themselves of appointing 
their own foremen. The result can be foreseen. The 
foremen would be the subjects of the unions, they 
would hold their position by the sufferance of a party, 
and they would be compelled to obey that party or 
find themselves ruined, for the victimisation of trades 
unionists contrasted with that of employers is as the 
thigh to the little finger. The foremen having been 
captured the next post aimed at would be the manage- 


ment. The unions would strike against every manager 


who attempted to control his foremen, and none would 
be tolerated who was not held to be sympathetic 
with the advanced tenets of trades unionism. 

This is no fancy picture of the course of events. The 
sequence is so logical, the policy is so obvious, that we 
can have no doubt that it is precisely what is intended. 
It is not necessary, then, to lay stress on the magni- 
tude of the issue which is opening. If the employers 
give way the last remnant of their power of control 
will disappear. Industries will pass into the hands 
of revolutionary socialists. Does the country desire 
that end? Does it wish to see factories mismanaged 
by committees of unions, or does it wish to see them 
conducted by sane economic methods ? If the latter, 
then it must stand by the employers in the fight that 
will take place to resist this outrageous movement. 
If the fight comes, and, as the employer believes, 
comes in earnest, it will be a greater struggle than that 
of °96~97, for the issue is of even greater moment 
than was the issue then. If the employers are con- 
solidated and firm and if Government for once holds 
its hand the unions will be defeated ; if the employers 
surrender their position either by defection in their 
own ranks or under political pressure, then the end of 
an industrial system on which the strength of this 
country is built will be in sight. Much, very much, lies 
with the public. It will suffer in the struggle as much 
as anyone, but we exhort it to be firm and relentless. 
It must not give away anything for the sake of peace. 
The unionists will point to the fact that for years past 
foremen have often retained their membership in 
unions. It is well known that even under the more 
moderate conditions of a few years ago the position 
of such foremen was extremely anomalous and diffi- 
cult. It is a hundred times more so now. There is no 
room here for concessions. The issue is a perfectly 
straight and a perfectly plain one. LKither the 
management of industries is to pass into the hands 
of men who have openly avowed economic principles 
of palpable absurdity or it is to remain with the 
present employers. To surrender anything is to 
surrender everything. The fight must be to the 
finish. 


Impupities in Steel. 


A coop deal of pressure is being brought to bear 
in the direction of a reduction in the severity of our 
standard specifications for railway material, such 
as tires, springs and axles, in regard to the permissible 
content of sulphur and phosphorus. It is pleaded, 
in the first place, that we have now successfully used 
steels having considerably higher sulphur and phos- 
phorus content for these very purposes without any 
sort of disastrous results, so that these less pwre 
steels are to be regarded as being “just as good.” 
In the second place, it is suggested that ever if the 
less pure steels are not quite so good, yet we must 
put up with them because it is really impossible 
at the present time to obtain supplies of the raw 
materials required for the production of steels of the 
pre-war standard, and that if made, such steels 
world be severely handicapped in regard to price 
where. they come into competition with foreign 
products. Steel makers, however, are by no means 
unanimous on these points, and at least one of the 
largest producers of these steels states not only 
that he is quite able to supply the material up to 
pre-war standards, but that he would continue to 
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do so, for the sake of his own reputation, even if 
specifications were to be relaxed. 

In face of such a declaration, the arguments quoted 
above lose much of their force. But even if the matter 
of supply and cost were as serious a difficulty as is 
suggested in some quarters, it is doubtful whether 
it would be a wise policy, even from the purely com- 
mercial standpoint, to relax our standards of British 
quality. British “standard” quality has always 
been one of the most valuable of our commercial 
assets. As we are situated to-day, it is difficult, 
if not impossible, for us to excel our competitors in 
the markets of the world in regard to quantity of 
production, nor can we face without misgivings com- 
petition on a mere price basis. It would seem, there- 
fore, that if we are to hold our own it must be essen- 
tially by the quality of our products, as we have 
successfully done in the past. Any step, therefore, 
which tends to lower our standards should—and we 
may be forgiven for repeating what we said 
in this column last week in connection with loco- 
motives—be taken only with the greatest reluctance. 
This commercial aspect of the matter, however, could 
not be easily upheld if it were really established 
that steels containing, say, 0.06 per cent. of sulphur 
and phosphorus were really “just as good ”’ as those 
containing less than 0.035 per cent. No one, perhaps, 
would seriously contend that they are, strictly speaking, 
equally good ; but the contention is put forward that 
they are amply good enough for their purpose. This 
is essentially a question for the responsible railway 
engineer to decide, and in view of his very heavy 
responsibility, and the absence of really adeyuate 
evidence to prove the reliability of less pure materials, 
it would be surprising if he were ready to agree to 
any serious relaxation of the standards except under 
the temporary stress of war necessities. Under war 
conditions, the railway engineer, like the rest of 
the community, was obliged to take risks, but it is 
quite another matter to continue to take them—on 
commercial grounds—now that the war conditions 
are passing away. From this point of view, the matter 
resolves itself into a question of evidence as to the 
effect of increasing proportions of sulphur and phos- 
phorus on steel. The actual data available on so 
fundamental a point are surprisingly few. Broadly 
speaking, it amounts to this, that for larger propor- 
tions of both impurities it is known that deterioration 
of mechanical properties occurs with a rise in the 
proportions present, and there is every reason to 
believe that the relation between mechanical pro- 
perties and impurity content follows some smooth 
curve, so that no critical limit can be said to exist. 
The exact shape of these curves, however, is not 
definitely known for the particular types of steel 
now used for tires, axles and springs, so that it is 
not easy to state definitely what is the effect of an 
increase in, say, sulphur from 0.035 per cent. to 
0.040 per cent. as compared with the effect of a 
similar increase from 0.045 per cent. to 0.050 per 
cent. We are therefore reduced to drawing inferences 
from other data. Referring again to the case of 
sulphur, we find that it occurs in steel in the form of 
non-metallic enclosures of sulphides, chiefly of 
manganese. In rolled and forged articles these are 
elongated in the direction of rolling or forging, and 
consequently produce little effect on tensile tests 
taken longitudinally. Where transverse tests are 
possible, however, the presence of these elongated 
enclosures makes itself felt at once. The same 
applies to notched-bar tests, whether made under 
impact or fatigue. It is true that steel often contains 
other non-metallic enclosures, due to the presence 
of silicates, &c., but that hardly affects the matter, 
beyond suggesting that specifications should be devised 
for restricting these deleterious substances also as 
far as possible. Now the examination of a steel con- 
taining on!y 0.035 per cent. of sulphur still shows the 
presence of an appreciable amount of sulphide 
enclosures. If we permit any serious increase of the 
sulphur content, we invite the presence of such en- 
closures in an increased amount, and there can be 
no doubt that the steel will not be “ just as good,” 
and it may not be good enough for its purpose, where 
thag purpose is as exacting as in the case of railway 
material. 

From the standpoint of the railway engineer, 
however, the main consideration will be the question 
of evidence gained from actual experience in service, 
and here there can be little doubt that, even if war 
conditions can be regarded as an adequate test, there 
has not yet been time enough since the temporary 
relaxation of specifications to afford a valid test for 
the reliability of the less pure materials. On the 
other hand, the experience of many years serves to 
show that steels made under the severer pre-war 
specifications are extremely reliable, particularly if 
it is remembered that where isolated cases of failure 
do occur, it is very frequently the case that the 





particular specimen of steel is found to lie outside 
the strict specification ‘limits. .If those who urge 
the relaxation of our standards can bring forward 
really conclusive evidence that the change they 
advocate is entirely safe-—as well as commercially 
desirable—they cannot expect the railway engineer 
to yield by more than a very small amount to the 
pressure which is being put upon him. 








South African Iron. 





THE recent delivery of a cargo of South African 
coal at one of the great English coal ports, and 
its sale at a price competing with the home-won 
fuel, has attracted considerable attention to the 
possibilities of the Union as an exporter of coal. 
There is, of course, no doubt that South Africa is 
very favourably placed as regards her coal deposits 
and must help largely in supplying those countries 
which have to import fuel, but there is another 
development of industry in the South, which, although 
it has not yet passed much beyond the embryonic 
stage, will ultimately have a much wider influence 
on international trade. That industry is the pro- 
duction of iron from native ores, and for it the Union 
appears, as far as can at present be judged, to be 
as favoured by Nature as are most other countries. 
Coal there is in abundance, and a large proportion 
is of a good coking quality, while it is of such a 
composition that an important by-product industry 
has already been developed. Limestone is not 
difficult to obtain, and there are known ‘to exist 
many extensive deposits of iron ore varying from 
high-grade hematites to clay-band. Up to recent 
times these ores have not received much attention 
except from geologists, as South Africa has naturally 
been the dumping ground of so much scrap iron, in 
the shape of discarded mining plant, that there have 
been supplies of metal sufficient to keep most of the 
foundries going. 

Events during the past few years have, however, 
changed the conditions of affairs, and the prospect 
of a decline in the gold and diamond mining industries 
has led to more serious thought being given to the 
native sources of iron. There are already four iron 
and steel works in operation in the Union, and 
although they have so far used only comparatively 
small quantities of ore, working rather on re-melted 
scrap, the prospects are so good that, in the opinion 
of our contemporary, the South African Mining and 
Engineering Journal, the new industry will revolu- 
tionise the history of the Union within the next 
quarter of a century. And the grounds for such an 
optimistic forecast appear to be sound. 

The coal resources of South Africa do not, of 
course, compare with those of Western Europe, 
America and China, but they are quite considerable, 
as may be judged from the following notes taken 
from a special number of the Journal published some 
months ago. 

There is coal distributed over a wide area of the 
High Veld in Eastern Transvaal. Along the northern 
limits coal is found over a distance of 75 miles. The 
continuity of the beds along this east and west section 
is fairly good, and the beds have been opened and 
developed sufficiently to allow an estimate of the 
average thickness to be made, but the southern 
limits of this coalfield cannot be laid down, even on 
the roughest lines. The distance from a point east 
of Belfast, on the Delagoa line, southwards to a 
point south of Ermelo where the coal beds begin to 
outcrop along the falling gradients of the High Veld 
escarpment is, say, 80 miles. Thus the Transvaal 
coal beds are found over an area of not less than 
6000 square miles in South-Eastern Transvaal, and, 
theoretically, the quantities contained in such an 
area would be considerable. In the Orange Free 
State, fragmentary representatives of the coal 
measures appear as one comes southwards towards 
the valley of the Vaal River. Near the river these 
outliers merge into a continuous coalfield, which, so 
far as the scanty evidence goes, is the largest unbroken 
area of coal yet located. In this southern direction, 
as in the east in Natal, the coals lose their lagoon-like 
discontinuity and become more like European coal 
beds, with continuous seams that can be identified 
over wide stretches. This Free State coalfield begins 
east of Heidelberg on the north (Transvaal) side of 
the Vaal River, and continues into the northern 
districts of the Free State for an unknown distance. 
But coal is found near the Vaal River in the property 
of the Kroonstad Coal Company, 120 miles as the 
crow flies from the north-eastern limits of the field 
east of Heidelberg. Whether the coal seams are the 
same is again a matter of guess work. This northern 
Free State coal runs also an undefined distance east- 
wards, towards Natal, and along the escarpments of 
the Drakensberg the Natal coalfield crops out. Is 
there any continuity between the Free State coal- 
fields and the outcropping beds in Natel? If such 
questions were answered a closer estimate of the 
extent of our coalfields would be possible. As it 
is, the Free State field can be estimated in almost 
any figures. If it extends, say, half-way down the 
Free State, and if it extends, as it may do. from near 





Klerksdorp, in the Transvaal, for 250 miles eastward 
to Glencoe in Natal, the estimates of South Africa 
as a coal region would go up considerably. We should 
be justified in figuring on a coalfield covering 20,000 
or 30,000 square miles! Up to the Vryheid line and 
even nearer the coast the coal beds of the Ecca forma. 
tion maintain their high elevation. At Witbank the 
altitude is a little over 5000ft. above sea level. 
Southwards at Ermeio this altitude is maintained, 
but about Vryheid, in Natal, the level has come 
down some 500ft. to 700ft. lower. Near the sea the 
coal measures take a definite dip of 10 or 20 degrees 
downwards and become an outcrop line over a dis. 
tance that is yet undetermined. In South Zululand 
this outcrop has been attacked by Natal firms, and 
it is possible that it is the extension of this coalfield 
that has been taken up in Zambesi territory. 

From the iron smelter’s point of view some of this 
coal is not of much interest, but, as we have already 
suggested, there are qualities among it which producy 
quite satisfactory coke. Thus the Vryheid pits, in 
Natal, make a coke which com with Durham 
coke in density and contains only 0.72 per cent. of 
sulphur, but has 10.82 per cent. of ash, while prepara- 
tions are being made for coking coal mined in the 
Transvaal, 

The deposits of iron ore known to exist in South 
Africa are said, by some geologists, to be among the 
most important of the world, and include six of the 
first magnitude in the siliceous ironstone horizon of 
the Pretoria series, the titaniferous magnetites of the 
Bushveld complex, the hematite deposits in the 
Rustenburg district of the Transvaal; the iron 
deposits on the farm Kromdraai, near Warmbaths, 
those situated in the Dundee and Utrecht districts of 
Northern Natal, and the Blinkklip breccia deposits of 
Griqualand West, which probably contain hundreds 
of millions of tons of ore of commercial grade... Other 
important deposits include the clay-band on the 
Pretoria town lands. 

Up to the present the clay-band has been the 
deposit most energetically attacked and has provided 
raw material for the furnaces. It is a bed of hard, 
argillaceous ironstone, intercalated with shale 3ft. 4in. 
thick, with a dip-of only 10 degrees. it outcrops on 
the Pretoria town lands, and it is estimated that 
there are 28 million tons of ore within the limits of 
underground mining. The ore contains 51.5 per cent. 
of Fe, 0.52 per cent. of P., and 0.029 per cent. of S. 
In Griqualand West the ores are principally magnetite 
and brown hydrated oxide. They extend from the 
neighbourhood of Prieska, right through the Hay 
district on to Kurumanland, occurring largely as 
kopjes locally known as the Iron Mountains. The orc 
which is being mined at Kromdraai assays on the 
average 66 per cent. of metallic iron. Further north, 
in Rhodesia, there are enormous reserves of iron ore, 
particularly of the chrome variety, much of which 
is situated close to coal seams, but has not been 
exploited, so far, on a commercial scale. 

With all these natural resources close at hand, and 
a good market being supplied by materials brought 
thousands of miles by sea, it may seem rather sur- 
prising that an iron smelting industry has not 
developed in South Africa before. The reason is, 
to a large extent, explained by the report on the iron 
ore deposits of the country, made some ten years 
ago by Professor Harbord, which effectually dis- 
couraged capitalists from investing their money in 
the industry. Within recent times, however, others 
have come forward who are more venturesome, and, 
backed by more recent reports, have installed the 
plants mentioned at the commencement of this 
article, two of which already have blast-furnaces in 
operation—one of them was blown in as long ago as 
July 15th, 1918—while another of the works is being 
equipped with two furnaces. 

It is estimated that when the Pretoria plant has 
been so extended that the output amounts to 200 tons 
of pig iron per day, the cost of production, including 
overhead charges, will amount to only £2 15s. per ton. 








UNIFICATION OF GAUGE OF AUSTRALIAN 
RAILWAYS. 


THe question of railway unification throughout the 
Australian Commonwealth has once more cropped up, 
says the Board of Trade Journal. At a conference between 
the Engineer-in-Chief of the Commonwealth Railways 
and the engineering experts of the railways of the various 
States, it was decided that the standard gauge of 4ft. 8}in. 
was the most suitable for adoption. As the railways of 
New South Wales are of standard gauge, no alteration will 
be required. ; 

The estimated cost of unification in 1913 was £37,164,000. 
Since that date the track mileage has been considerably 
increased, while the cost of material has been nearly 
doubled, so that the cost of unification will be a very 
serious matter for the other States. At the Premiers’ 
Conference it was resolved to go on with the work, the 
Commonwealth contributing one-fifth of the cost, and 
the States four-fifths on the basis of population. 

The trial of the third rail system which took place 
recently at Tocumwal was considered a success. The 
system was laid out by Mr. Hoyle, ex-Minister for Rail- 
ways, and Mr. C. Wilkins, in conjunction with the late 
Mr. H. Deane, by which it was claimed that through trains 
could be run over the whole of Australia without disturbing 
any of the existing tracks. The estimated cost of a third 
rail installation is £3,500,000, and the time of completion 
eighteen months. 
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British Association. 
No. I. 


Tue eighty-eighth annual meeting opened at Cardiff 
on Tuesday last under the presidency of Professor 
Ww. A. Herdman, who assumed the chair in succession 
to Sir Charles Parsons. The war practice of confining 
the meeting to four days was continued, and in con- 
sequence of this arrangement the whole of the 
twelve sections commenced, their,’ programme on 
Tuesday morning, while what, under normal cir- 
stances, would have been the first function—the 
delivery of the President’s address—took place on 
Tuesday evening following the delivery of the 
sectional presidential addresses on the morning of 
that day. 

Professor Herdman’s address dealt with “ Oceano- 
graphy and Sea Fisheries.” The address of Professor 
Cc. F. Jenkin, President of the Engineering Section, 
is reprinted elsewhere in this issue. 


SECTION G. 
‘*TestiInG MATERIALS AT High TEMPERATURES.” 


® Professor F, C. Lea presented a paper on “ Testing 
Materials at High Temperatures.” He said that the 
use of materials subject to stress at temperatures 
much higher than the normal in steam plants, internal 
combustion engines, &c., necessitated a knowledge 
of the effects of temperature on the properties of 
metals. It was by. no means safe to assume that 
material well suited to meet certain conditions at 
ordinary temperatures was able to perform the same 
duty at, higher temperatures. In the early days of 
the war it was found that a certain alloy of aluminium 
containing 13 per cent. of zinc and 3 per cent. of 
copper gave good results at ordinary temperatures, 
and it was suggested it should be used for the pistons 
of internal combustion engines. Failure ensued, and 
it was then found that the strength and hardness of 
this alloy changed very rapidly, so that at 300 deg. 
Cent. it was very weak and soft, and quite unsuited 
to meet the conditions that obtained in a petrol 
engine cylinder. Another very important problem, 
both from the engineering and architectural] stand- 
points—he referred to the construction of fire- 
proof buildings—would doubtless have been deter- 
mined sooner if greater attention had been directed 
to the effect of temperature on the materials em- 
ployed. He had in the pre-war period carried out 
tests at Birmingham, and the experience of the war 
suggested that. this work should be continued. The 
experiments had -indicated the effect of temperature 
between 0 deg. and 900 deg. Cent. on tensile pro- 
perties, and up to 500 deg. Cent. on hardness qualities. 

Electrically heated furnaces had been employed for 
this work, the one generally used consisting of a steel 
tube of 4in. outside diameter, fin. thick, wound non- 
inductively with nichrome wire, which was insulated 
from the steel tube by strips of uralite laid along the 
tube. The whole was encased in asbestos wool and 
a covering tube of tin, which was again covered with 
asbestos cloth. Two circular plates held together by 
four bolts, to which the terminals suitably in- 
sulated were connected, completed the ends of the 
furnace. No trouble had been experienced with these 
furnaces, even when working at temperatures well 
over 700 deg. Cent. This was the type of furnace 
used for tensile tests, and for hardness tests a some- 
what similar furnace was employed, the only difference 
being that at one end the furnace had a heavy anvil 
and at the other end a guide for the plunger. When 
being used on the Brinell machine the anvil was 
insulated by asbestos. A standard ball, 10 mm. 
diameter, was attached to the plunger. Temperatures 
were generally measured by iron-constantin or copper- 
constantin thermo-couples. For measuring furnace 
temperatures, direct-reading instruments were some- 
times used. Several forms of extensometers had been 
developed for this work, and a number of interesting 
points were apparent from the diagrams taken. 

None of the alloys, even at ordinary temperatures, 
showed any very definite yield until long after the 
elastic limit of the material had been passed, and, in 
fact, of nearly all the alloys it could be said that 
yield points as usually ugderstood had no real mean- 
ing. The effect of temperature on the elastic modulus 
and on the form of the stress-strain curve was very 
noticeable, and in some cases might be more important 
than the effect on the ultimate st ength. For example, 
the strength of manganese bronze was reduced from 
32.5 tons per square inch at ordinary temperatures 
to 12.6 tons per square inch at 350 deg. Cent., while 
the elastic limit was reduced from 6.3 tons per square 
inch to less than 0.4 tons per square inch. 

He believed he could claim to have been the 
first to determine the hardness numbers of metals 
at high temperatures. The results’disclosed were of 
considerable interest in practically every case. Alloys 
of copper and nickel maintained their hardness to a 
temperature of 450 deg. Cent. in a remarkable manner, 
while nearly all the ordinary copper alloys diminished 
very rapidly in hardness at temperatures higher 
than 250 deg. Cent. Nickel steel maintained its 
hardness better than all the other alloys, except the 
two mentioned.y The use of aluminium alloys for 
parts of motor and aeroplane engines had made it 
necessary to inquire carefully into the effects of 





temperature on such alloys. It was sufficient to 
say that copper, manganese, nickel and magnesium 
had a considerable effect in hardening aluminium 
alloys and in increasing their strength at temperatures 
above 150 deg. Cent. The high percentage zinc alloys 
diminished in hardness so rapidly that they were not 
of much use for pistons. Alloys that maintained a 
hardness number of 28 at 300 deg. Cent. appeared to 
be quite suitable for pistons, and had given good 
results in flight. Metals containing from 8 to 10 per 
cent. of copper should give this hardness number, 
and those containing lower percentages of copper 
with nickel and magnesium or iron and magnesium 
showed much higher hardness numbers at this tem- 
perature, but gave more trouble in the foundry. At 
the temperature of 300 deg. Cent. the hardness was 
practically independent of whether the alloy had 
been sand or chill cast. 

Large sums of money, the author proceeded, had 
been spent in studying the effects of temperature on 
building materials. It was doubtful if much good 
had been done by these experiments. It was well 
known that a great deal of this work had been carried 
out in connection with reinforced concrete. In this 
connection, it was to remember that the 
tensile strength of conerete was not depended upon in 
reinforced concrete structures. The all-important 
question to be settled was, however, whether it was 
possible to obtain a covering for beams, slabs and 
columns, that would not readily crack and was such 
a bad conductor of heat that it would prevent the 
steel and concrete from reaching dangerous tempera- 
tures, or in the alternative whether other means could 
be found for keeping the reinforcement cool in case 
of fire. These questions had not been answered, 
and probably the answer would only be found, if 
at all, after considerable research work. As far as 
the steel was concerned, tests had clearly indicated 
that its temperature must be kept below 650 deg. 
Cent. If some of the alloy steels ever became cheap 
enough and could be used for reinforced concrete, 
slightly higher temperatures might be allowable 
without risk of failure. 

Professor C. F. Jenkin, in opening the discussion, 
said that the whole subject was of the greatest 
importance, as, broadly speaking, it might be assumed 
that under high-temperature conditions the strength 
of metals was reduced by about 50 per cent. Monell 
metal which had had rather a bad name in this 
country among engineers appeared to be a most hope- 
ful material to be employed under high-temperature 
conditions. 

Professor Hudson Beare said that the work which 
had been done by Professor Lea revealed in a most 
striking form the effects of temperature on all the 
physical properties of metal. The electric furnace 
which had been used for the experimental work at 
Birmingham was an extremely good arrangement, 
and had worked very satisfactorily. The subject 
was one of considerable difficulty, and it was necessary 
to concentrate attention on certain fundamental 
facts. Many factors had to be taken into account, 
and in the present state of knowledge it was not 
possible to say which was the decisive factor. The 
need of preventing the steel used in reinforced concrete 
structures from reaching a dangerous temperature 
was of the first importance, as when the strength of 
the steel was reduced to 7 tons per.square inch, the 
whole structure was liable to collapse. 

Professor J. T. Macgregor-Morris asked for further 
details of the electrical furnace and methods of work. 

Professor Lea, in a brief reply to the discussion, 
said that in some of the experiments slabs had been 
heated to temperatures of 1800 deg. Fah. for some 
hours. Water had then been squirted upon the 
surface, with the result that a great deal of damage 
was done. With regard to the electrical installation, 
they used a generator which gave a current of 250 
volts pressure, and by means of special resistances 
in the field circuit they were able to vary the voltage 
between that figure and 10 volts. 

“ Currine Epces.” 

Colonel R. E, Crompton read the following short 
paper on ‘‘ Cutting Edges ”’ :— 

We are so familiar with the cutting appliances in common use, 
our razors, knives, shears, axes, woodworking tools, and so on, 
that we are apt to consider that they have been so thoroughly 
developed during long course of time, by the inherited experience 
of the manufacturers and users, that it is unlikely that any 
material improvement either in their form, in the steel used for 
them, or in the angle of the cutting edge can now be introduced. 

No doubt this was true so long as the angle and shape of the 
cutting edge was controlled by the physical properties, ¢.e., the 
hardness and the strength to resist fracture of the only material 
which for many centuries has been available, ¢.e., iron combined 
with carbon and which we have always called steel ; when engi- 
neers designed machine tools in which the cutting edges are so 
supported that they can be forced into the material to be cut 
with pressures not possible to be used for hand tools. This same 
carbon steel was the only steel available, but when Mushet, 
succeeded by a long line of inventors, gave us the new series of 
modern steels generally known as high-speed, which I will here- 
after for brevity call H.S. steels, and which contain, in addition 
to carbon, other metals, tungsten, cobalt, molybdenum, nickel, 
vanadium, and so on, engineers found th ves in p on 
of materials for their cutting edges which were far stronger to 
resist fracture than the carbon steels, and -which can be made 
sufficiently hard to take the place of carbon steels. These steels 
can be subjected to greater heat, caused by the friction of cutting 
at high speed, than can be withstood by carbon steel points, on 
account of carbon steel losing its hardness and cutting qualities 
when raised to these temperatures. 

Last year the Institution of Mechanical Engineers formed a 
Cutting Tools Research Committee to regularise research into 
this important matter. The writer, who is a member of this 








Committee, has now been for some time engaged on experimental 

investigations of the phenomena attending the working of eutti 

edges so far as these show the causes of the blunting of tools, 

has come across some facts which appear likely to interest the 
n ann oa as the engineers who use the modern steels 

r e " 

All cutting edges are developments of the wedge ;. two sur- 
faces, A and B, meet. at an angle, and are either forced by steady 
pressure or by a series of blows into the material to be cut, so 
as either to split or to pare a slice from one of its. surfaces. 
Cutting operations are of two kinds ; in most cases where the 
cutting edge is supported in the hine tool, the cutting action 
is a purely splitting away of a part of the material operated on, 
but a very large proportion of hand tools, whether these be 
razors, knives, paring chisels, or similar woodworking tools, act 
as saws—that is to say, they are used with the greatest efficiency 
when the cutting edge is not held and forced at right angles to 
the direction of the eut, but is drawn through it so that its edge, 
which is always more or less serrated, acts as a saw. All saws, 
therefore, may be classed with this variety of cutting action, 
which we may call slicing. 

The force required for cutting any class of material depends 
on the softness of the material operated on and on the angle of 
the cutting edge of the appliance used. It is useful here to give 
a list of the angles of cutting edges that are in common use. 





Angles for Cutting Edges of Tools or other Cutting Appliances. 


90 deg._70 deg. ‘Tools fixed in machine tools, also all shears, 
punches, and other hand tools, andespecially 
for machine tools used on chilled cast iron. 

70 deg._60 deg. For machine tools used for moderately hard 

metals, hammers and chisels used on stone- 
work, hand or chipping chisels used on 
metal work. 

60 deg.—50 deg. Hand turning tools used on hard wood or 
2 nce Ai f ad: chi 

50.deg.40 deg. Cutting of axes, adzes, choppers, or 

. i: — tools used percussively on wood- 

work. 

For tools driven by a mallet, carving, 

graving and similar tools used on wood- 
hg ke shaves, draw k 
30 deg._25 deg. For plane irons, 5 shaves, draw knives 
Bes . nd on Esra bg 
25 deg._20 deg. For woodworking tools used by hand 


40 deg.—30 deg. 


20 deg.—18 deg. For carving, pruning, and other knives with 
a slicing action. 

18 deg.—16 deg. Used with the finest cutting, such as surgeon’s 
knives, penknives, &c., also used with the 
drawing or slicing action. 

17 deg.—16 deg. Hand razors ditto ditto ditto. 

16 deg._15 deg. Safety razors ditto ditto ditto. 


There is little doubt that this series of cutting angles is the 
result of long experience ; but we have now. to consider whether 
the great increase of transverse strength which is now obtainable 
in cutting edges formed from the new HS. steels will enable us 
to reduce these angles and thus diminish the force required to 
force them through the material we are cutting. Before we can 
consider thisit is necessary to call attention to the causes which 
limit the durability of the cutting edge—in other words, the rate 
at which it becomes blunt when in use. So soon as the micro- 
scope is brought into use to examine a blunted cutting edge it 
is seen that in all cases the bluntness consists in the crumbling 
or breaking away of the thin edge. This blunting action proceeds 
by progressive serration, at first very small gaps appear in the 
edge, thus leaving projecting teeth. When such a cutting edge 
is used for a slicing cut such as in a carving knife or a scimitar, 
this serration, so long as the teeth are small, does not diminish 
the cutting efficiency, but as the use is continued the teeth formed 
between the first gaps break away, generally forming a second 
series of serrations rather larger than the first series, and this goes. 
on until so much of the cutting edge is broken away that re- 
sharpening becomes necessary. ‘ 

But when cutting edges are supported in a machine tool 
so as to be forced into the material cut, at a definite angle and 
steadily maintained at that cutting angle, the blunting of the 
cutting edge proceeds in a somewhat different fashion. ‘ 

Let us take the very common case of a lathe tool mounted in 
its tool post, and let us call that surface of the cuttin, edge which 
presses against the work A, the other surface, which is in most 
cases the upper surface, we will call B, Suppose that this tool 
is set to work and is traversed, as is usually the case, from right 
to left with a definite advance per revolution, the tool must be 
first forced into contact with the cylindrical surface that it is to 
cut, and in order to do this the surface A must be ground to what 
is called a clearance angle, usually of about 4 deg. to 6 deg., 
which allows the cutting edge of the tool to take hold of and com- 
mence splitting away a chip or shaving. The cutting angle of the 
tool is the angle between the surface A ard the surface b, and we 
will suppose in this case it is originally ground to 60 deg. From 
the moment that the tool is set to work there is a tendency to 
wear away the surface A, and this wear, which ought to be very 
small—that is to say, if accurate diameter of the work is to be 
maintained—gradually alters the original line contact of the 
cutting edge, to a broader contact which is concentric with the 
finished work. This A surface has thus lost its clearance angle, 
and if the cut that is taken is a fine cut and is stopped for any 
cause, it is not an easy matter to re-start it again. ES 

The wear on surface B is of an entirely different nature ; it is 
chiefly caused by the friction of the strip or shaving cut away 
from the work, which curls away from the work from a point 
somewhat higher than the actual cutting edge, and thus protects 
the B side of the cutting edge from wear close to this point. The 
curling chip impinges on the B surface at some distance away from 
the edge, this distance depending on the speed of cutting; at 
high speed this distance is considerable. But from the very first 
moment that the cutting commences the wear due to the chip 


‘impinging on the B surface is of an important nature, as it 


gradually cuts a concavity which, as it deepens, gets somewhat 
closer to the surface A, until a point is reached at which the tool 
is so weakened by this groove on the B surface that it breaks 
away under the pressure of the cut acting on the point of the tool 
as a cantilever. When this occurs, which with the best H.S. 
steels does not occur until the tool has been at work for a long 
time, the breaking away of this surface necessitates the imme- 
diate removal of the tool so that it may be re-ground. 

For a long time it was thought that this action of the actual 
cutting edge itself being protected on its upper surface was con- 
fined to H.S. steels, but the author’s experience goes to show that 
this action occurs, however slow the speed is, and with carbon 
steels equally with the H.S. steels, but in the case of the carbon 
steels, on account of their inferiority in transverse strength near 
the cutting edge, the crumbling action is liable to occur and the 
edge to break away at far earlier periods than with the H.S. steel. 

The author has also noted that the same phenomenon occurs, 
although not to the same extent, with certain hand tools such 
as ters’ planes. In this case, as in the case of the lathe 
tool, the lower A surface wears but slightly, the upper surface 
scoured by the shaving wears with considerable rapidity, and 
for this reason we find plane irons protected with a covering iron 
which serves to deflect the shaving and thus protects the B sur- 
face from this important source of wear. 

The writer considers it probable that these two sources of wear 
can be observed in all tools used for paring away shavings or 
chips. In the two classes of cases we have been considering it will 
be seen that the tool fails from the crumbling away of the edge. 
This crumbling action is increased when the tool is not steadily 
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ressed against the material cut ; but, as is often the case with 

and tools, is driven forward by a series of blows of a mallet 
or h . The tendency for the edge to crumble is thus 
increased, and in the case of carbon steel can only be met by 
tempering the steel to a lower degree of hardness and hence 
increased toughness and by increasing the cutting angle. The 

+ strength or toughness of the H.S. steels at the cutting 

enables them in all cases where they are used in machine,too 
to do the same work as the carbon steel with a largely reduced 
cutting angle or by reducing the power required to drive them 
over the material, reducing the heat of friction at high speeds, 
and thereby greatly reducing the cost of cutting. 

If we turn to the table of angles given, we find that the angles 
for cutting tools used not only in machine tools, bus also in hand 
tools, might, if H.S. steels are used, be decreased from 26 per 
cent. to 25 percent. In practice it is found that chipping chisels 
used for trimming castings which usually are ground from an 
angle of from 75 deg. to 65 deg. may have this angle reduced to 
48 deg. if a steel containing 4 per cent. nickel, 1 per cent. chrome, 
and 0.4 per cent. carbon is used for these chisels. It is therefore 
reasonable to suppose that if, as appears to be the case, some of 
the H.S. steels can actually be hardened to the same degree of 
cutting hardness as the best carbon steels, we may hope that all 
the remaining angles given in the table for hand tools may be 
largely reduced, and that there is a reasonable prospect that those 
for planes and chisels may be reduced to 30 ceg. for hard woods 
and for soft woods to 20 deg., and for fine slicing, cutting of 
surgeons’ knives, penknives, and the like, from 18 deg. to 15 deg., 
and for razors from 16 deg. to 12 deg. or even 10 deg. But thes; 
fine angles are largely a question of new design of apparatus for 
grinding and polishing the edges without bending them. 





Professor Jenkin referred to the great value of 
the work which was in progress, and gave a brief 
description of a new form of reaping machine, designed 
on the same principle as horse clippers. He reminded 
the meeting that the cutting edges of the reaping 
machine gave great trouble in sharpening, but a 
method had now been introduced in which the edges, 
were made of the saw type, and needed no sharpening, 
retaining their cutting power in the most extraordinary 
manner. 

Mr. C. E. Stromeyer referred to the experience he 
had had with glass as a cutting material, he having 
used it for scraping the surface of a mahogany table 
after other tools had failed. The glass had a perfect 
cutting edge. The paper presented had not, he 
thought, dealt with the subject in a very complete 
manner. The action which took place was of two 
distinct kinds, being a wearing of the front and upper 
surfaces, and in order to know whether a material 
would retain its edge it was necessary to find out 
whether it was wearing away from the front or the 
upper edge. If it was the front edge which deterio- 
rated, then obviously the task was to find a metal 
of which the front surface would resist wear. Some 
modern tools were very good from that point of view, 
and if that were the only quality required, manganese 
should -be the best material for such tools, but he 
believed it was really the worst. Other factors had 
to be taken into account. The usual practice was to 
grind the tool and then sharpen it, but the edges were 
not absolutely smooth when these things had been 
done. He believed that the only tool which was 
really perfect as a cutting tool was the oculist’s knife 
which was used for removing the lens of the eye, 
and with that instrument there was no indentation 
due to pressure. He believed there were only two 
places where the process of sharpening these knives 
was known, and the secret had been extremely well 
kept. The edges produced by that process were 
apparently quite optically sharp. It was not neces- 
sary to have engineers’ tools as sharp as that, but if 
the edges were blunt to begin with it was clearly an 
initial disadvantage. 

Dr. J. 8. Owens said that in the case of the razor 
edge something had to be done after the razor had 
been ground, and that probably applied to other types 
ot cutting edges. In the case of the planing iron. 
when dealing with a smooth plane the cover was 
kept as near the edge as possible ; on the other hand, 
with the jack plane for roughing out the cover was 
put up, which suggested that something more than 
‘a scouring action had to be dealt with. The first 
thing to be done was to define what a cutting edge 
really was. 

Professor F. C. Lea said the old practice was to 
sharpen tools at different angles, according to the 
character of the tool. He had been much interested 
in what Mr. Stromeyer had said with regard to the 
planing of mahogany with glass. The explanation 
appeared to be that glass was an amorphous material, 
and that suggested a line of inquiry as to whether a 
superior cutting edge could be obtained by a process 
which would convert the material forming the edge 
of the tool into the amorphous condition. 

Col. Crompton said that the paper was admittedly 
incomplete, but a great deal of work which was not 
described in it had been carried out. The first thing 
those in charge of the inquiry had discovered was that 
an entirely new form of grinding apparatus was neces- 
sary, and after various experiments in that direction 
they had met with a good deal of success, and had 
evolved an apparatus which could produce any kind 
of angle, all that was necessary being to provide a 
device to hold the tool accurately. In later experi- 
ments they had even improved upon that, and had 
found it was possible to obtain edges of considerable 
durability. It had been discovered that burnishing 
made a tremendous difference. The whole secret of 
putting a new edge upon the safety razor blade was 
to pass it between the clean, dry fingers and thumb 
at the same angle a number of times. He had heard 
of the optical knife, but had never seen it ; perhaps 
Mr. Stromeyer would be able to obtain him a speci- 
men. 

The section then adjourned until the following day, 





the afternoon of Tuesday being occupied by a visit 
to the Bute Docks of the Cardiff Railway Company. 


SECTION B. 
““ INDUSTRIAL ALCOHOL.” 


A paper by Captain A. Desborough on “‘ Industrial 
Alcohol” was the chief feature of the first session. 
The author said that with the ever-increasing con- 
sumption of petrol, we were approaching a stage in 
which the supply of this commodity would not equal 
the demand. In consequence, it would be found that 
the price of petrol would rapidly rise and the purchase 
of energy in this form would in a comparatively few 
years be out of all proportion compared with the 
purchase of energy in the form of solid fuel. The 
most important use of petrol was its employment as 
a fuel in the internal combustion engine, and the 
industrial problem which demanded immediate 
attention was the finding of a substitute available in 
considerable quantities, and suitable for use in these 
engines. Alcohol alone, or in mixtures with various 
substances, such as benzol or ether, had repeatedly 
shown its merit as a liquid fuel, not only as far as 
being a substitute for petrol, but actually as an 
industrial rival. This statement must, however, be 
qualified with the reserve of the possibility of produc- 
ing industrial or power alcohol economically. 

He would consider briefly the possible sources from 
which alcohol might be obtained. As far as the manu- 
facture from calcium carbide was concerned, it was 
difficult to obtain definite information about costs 
of production. The most concrete figures available 
were given in a report—1918—on alcohol by the 
German Government. According to this report, a 
firm at Lonza, Switzerland, contracted to supply a 
rectified alcohol to the Swiss Federal Government at 
approximately ls. per gallon. It was important to 
note that this report expressed doubts whether the 
manufacture of alcohol from carbide would ever be 
able to compete with that by the fermentation process, 
and it was shown that, converted into calcium 
cyanamide, and in this form applied as fertiliser to a 
potato crop, the calcium carbide. would indirectly 
yield four times as much alcohol as when converted 
into the alcohol direct. The Lonza factory, however, 
was understood to have been closed down, as the 
manufacture of alcohol was found to be unprofitable. 

Lately it had been suggested that considerable 
quantities of ethylalcohol could be produced from 
the ethylene present in coke oven gases. No informa- 
tion was available as to the manufacturing costs of 
this alcohol, but in estimates from the Skinningrove 
Iron Company the value of it was put at 2s. a gallon. 
All other methods for the manufacture of ethylalcohol 
were based on the conversion of carbohydrates by 
fermentation. The carbohydrate might be cellulose, 
starch or sugars. For the conversion of cellulose to 
alcohol, several processes had been worked ont. 
There was the well-known process of fermenting 
sulphite liquors which, in countries of extensive timber 
and pulp production, had attained considerable 
importance. According to a report of the Honorary 
Advisory Council for Scientific and Industrial Re- 
search of Canada, the sulphite liquor from all the 
pulp mills in Canada could supply 5,000,000 gallons 
of 95 per cent. alcohol per annum at a cost of about 
ls. 6d. a gallon. In the Simonsen and the Classes 
processes, sawdust and waste wood were digested 
with sulphurous and sulphuric acids respectively at 
high temperatures. Part of the cellulose was thereby 
converted into dextrose, which could be fermented. 
A factory in the United States was working this 
process during the war. Taking into account the 
enormous quantities of waste cellulose materials 
which were produced annually all over the world, 
there was no doubt that here was a potential source of 
large amounts of alcohol, provided the serious difli- 
culties met with in dealing with the waste cellulose 
could be overcome. It must be remembered that this 
material was more often than not found in very 
inaccessible places, and the cost of transport to the 
fermentation factory would usually be considerable. 
Another difficulty was the large quantities of mineral 
acid required for hydrolysis of the cellulose, the 
supplies of which would probably have to be brought 
from afar. This objection held equally with Will- 
statter’s hydrochloric acid treatment. 

Other cheap sources of carbohydrates, such as peat 
or seaweed, had been investigated on a small 
scale, but the extensive utilisation of these materials 
was very problematical. Coming to the more readily 
fermentable carbohydrates — starch and sugar 
materials—it would be of interest to consider briefly 
the possibility of industrial alcohol production in 
this direction. To place alcohol on the market at, 
say, 3s. 2d. per gallon retail, the manufacturer would 
have to sell at 2s. 2d. per gallon, 1s. being absorbed 
by distribution and other charges. Was it possible 
to manufacture 95 per cent. alcohol at 2s. 2d. per 
gallon and still leave a sufficient margin of profit to 
the manufacturers? The cost of manufacture of 
1 gallon of 95 per cent. alcohol by fermentation in 
a modern factory might be put at 9d. per gallon, 
including depreciation on plant. If the wholesale 
price was 2s. 2d., there was therefore ls. 5d. left to 
pay for raw materials used and for interest on the 
capital invested in the factory. Leaving 4d. per 
gallon for this latter purpose, there was Is. 1d. avail- 
able to pay for the raw material required for the 


production of 1 gallon of 95 per cent. alcohol. Ag 
on an average 120. gallons were obtained from | ton 
of fermentable carbohydrates, it would be seen that 
the maximum price which could be offered per ton 
of pure carbohydrates was £6 10s. supplied at the 
fermentation factory. The following table showed 
the corresponding prices—based on the carbohydrates 
present in the material—for some of the more common 
crops :— 


Maximum Price Payable Per Ton. 
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It was obvious that with present-day prices for, say, 
artichokes, potatoes or mangolds, it would be im. 
possible to attempt the manufacture of cheap alcohol, 
Whether it was possible to bring the cost of mass 
production of the raw materials within the figure 
stated, was the crux of the whole question. The 
information available as to this question was in some 
instances exceedingly meagre. For instance, in the 
ease of Jerusalem artichokes, estimates of yield per 
acre varied from 5 tons to over 30 tons per acre, 
If the cost of cultivation were put at £20 per acre, 
a yield of 5 tons of tubers to the acre would make it 
impossible to use artichok°s as raw material, while 
at the rate of 20 tons to the acre the production of 
alcohol from this source could be regarded as economic, 

What had been said about artichokes held good, more 
or less, for the other raw materials. One of them, 
however, deserved special mention. Maize was to-day 
offered in the open market at about £20 to £25 a ton. 
This price, however, was as abnormal as that of 
artichokes or most other foodstufts at the present 
time, and there was little doubt that in certain South 
American countries, such as Peru, where two to three 
crops of maize could be harvested yearly, this raw 
material could be produced at a very much lower 
figure, somewhere in the neighbourhood of £2 per 
ton. As the maximum economic price for maize 
was £4 8s., it would be seen that here at least was a 
raw material which in certain localities was eminently 
suited for the manufacture of cheap alcohol, and it 
was, he believed, being utilised in South Africa at the 
present time. He was fully aware of the objection 
that foodstuf:s ought not to be used for the manu- 
facture of aleohol while there was the present shortage 
of food supply. He had been informed that in botn 
Egypt and India much land that was formerly em- 
ployed for the production of food had recently been 
utilised for growing cotton, which at the momert was 
commanding higher prices, and that this was a matter 
of grave concern to the respective Governments. 
He would not for one moment suggest that the 
objection was not valid, so far as cultivated land 
already in existence was concerned. There could be 
no such objection, however, to the reclamation of 
waste land. Indeed, owing to the need for rotation 
of crops, land reclaimed for the purpose of growing 
raw material for alcohol production would auto- 
matically increase the food supply of the country. 
In the South of England the cost of reclamation, when 
carried out on a small scale, was generally prohibitive, 
but when it was effected on a large scale by mecha- 
nical means, the same objection did not arise. 

In his opinion it was essential that the producers of 
the raw material should also have a d:rect interest 
in the manufacture of the finished article ; in other 
words, if alcohol was to be produced economically, 
a co-operative system presented the most favourable 
chance of success. If it could be assumed that 
carbohydrate crops for aleohol production could be 
grown without diminution of food supplies, the 
question arose where land could be most. suitably 
reclaimed. Many people appeared to think that the 
tropics were the most suitable place, but available 
figures did not entirely support this assumption, 
with the exception perhaps of maize in certain 
climates. Take, for instance, the case of the sweet 
potato, which was one of the best-known examples 
oi prolific tropical crops. According to good autho- 
rity, the average yield was 4 to 6 tous per acre, or 
barely that of the potato yield in England. Of other 
materials, yam yielded 4 t@ 5 tons per acro, sugar 
soghum 8 to 10 tons per acre, and sugar cane 10 to 
15 tons per acre. As against this, might be quoted 
the following figures from temperate climates :— 
Sugar beet 14 to 16 tons and mangolds 24 to 30 tons. 
On the whole, it would appear that the root crops 
were more prolific in a temperate than a tropical 
climate. It would thus be seen that the temperate 
zone could not @ priort be excluded from the pro- 
duction of carbohydrates on account of the inefficiency 
of the soil to yield large quantities per unit of land. 
This being so, there were certain advantages in 
growing, at any rate, some portion of the total 
quantity of the raw materials in this country. The 
reclamation of waste land not only increased the 
available food supply of the country—on account of 
the need for rotation of crops—but also provided 
employment for a considerable number of people. 
The alcohol produced in this manner would also be 
independent of overseas transport. 

At the Royal Naval Cordite Factory the study of the 





production of cheap alcohol had engaged attention. 
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They were working in conjunction with the Depart- 
ment of Scientific and Industrial Research. The 
experiments in hand were not, however, sufficiently 
advanced to warrant any useful deductions being 
made. Several acres of heath land had been reclaimed 
and had been planted with artichokes, different plots 
receiving different treatment. Experiments had also 
been carried out to ascertain the nature and economic 
possibilities of the cellulose contained in the arti- 
choke stalks. They were also growing a special beet, 
introduced by M. Vilmerin for the manufacture of 
alcohol in France, and_were now able to experiment 
with a tuberous plant—a helianthus—which grew in 
the Andes at an altitude of about 6000ft., and which 
was already the subject of experiment in France. 
This plant, “ Pelynnia Edulis,” was said to produce 
tubers of from 0.5 1b. to 2b. weight, and to have 
a sugar content comparing favourably with that of 
mangolds, Finally, the possibility of dealing with 
cellulose on parallel lines to the Boulard process was 
being studied. It remained to be seen whether it 
would be possible to obtain an organism which would 
convert cellulose into fermentable sugars. To sum 
up the position, it appeared to him that, though it 
was perfectly certain that the total demand for power 
alcohol could never be met solely by home production, 
it was too early to say that home manufacture was 
uneconomic. 

Dr. R. 8. Slade said the statisties produced pointed 
to the need of producing 10,000,000 gallons of indus- 
trial aleohol _ annum in the United Kingdom to 
make any difference to the supplies of petrol. Per- 
sonally, he believed the problem of aleohol production 
would eventually be settled by the production of 
alcohol from coke, and we possessed in our supplies of 
coke, water and air all the constituents of alcohol 
All that was needed was the production of the neces- 
sary mechanism, and he believed it could be found. 

Captain Desborough thought that the estimate 
of 10,000,000 gallons was hopelessly wide of the mark 
of the figure which would have any effect on the price 
of petrol ; 300,000,000 gallons was a safer figure to 
cim at. There was no chance of the necessary quan- 
tity being produced in the British Isles. In Germany 
before the war the alcohol used was manufactured 
from a special kind of beet, containing about 20 per 
cent. of carbohydrates. 

Professor Sidgwick referred to a Swiss method of 
making alcohol from wood sawdust, and said the 
claim was put forward that it gave a sufficiently large 
amount of glucose. Fermentation processes could not 
make much headway. That part of the problem 
required the closest investigation. 

Captain Desborough, in summing up the discussion 
said that there were two points of view—the national 
and the technical. It was practically certain there 
would be a serious shortage of petrol within the next 
few years. If a method could be evolved of convert- 
ing the energy of coal into a form of fuel which could 
be profitably used in the internal combustion engine 
it would be of great immediate advantage, in spite of 
the fact that it would be using up the capital value of 
our coal supplies. There was, therefore much to be 
commended in what was being done at Skinningrove. 

The President, Professor C. T. Heycock, said that 
the question of the formation of an alcohol committee 
of the British Association, which had been proposed 
by Dr. Riley, would be brought before the Sectional 
Committee. 








Twelve-inch Howitzer. 





WE illustrate on page 204 to-day and on this page a 
1%in. howitzer on a railway truck mounting, which is one 
of many made by Sir W. G. Armstrong, Whitworth and 
Co., Limited, during the war. 

The howitzer consists of a nickel steel barrel which is 
wound with successive layers of wire ribbon over the breech 
portion for about one-third of its length. A jacket is 
shrunk on the whole length of the barrel. Two series of 
thrust collars are formed on the outside of the jacket to 
engage with corresponding recesses in the slipper. A 
breech bush is screwed into the rear end of the jacket and 
secured by a set screw. A bracket ring is screwed on the 
outside of the jacket at the breech, is fixed by a set screw, 
and carries the projections for the attachment of the 
hydraulic buffer. Horizontal guide surfaces are also pro- 
vided on the bracket ring for sliding on the cradle. A 
clinometer plane is cut on the top of the bracket ring. The 
breech is prepared for fitting a bronze end frame to carry 
the breech mechanism. 

Breech Mechanism.—The breech is closed by an ordinary 
cylindrical breech screw which is withdrawn after unlock- 
ing into a carrier ring having a “ short ’’ hinge, and is 
swung to the right to open the breech. The breech screw 
thread is divided into twelve divisions, six screwed and 
six plain. An end plate with an arm for turning the screw 
is keyed and bolted to the rear face. The gear for turning 
the screw consists of a sliding block fitted to the top of the 
carrier and connected to the crank on the hinge pin by a 
link. The sliding block link and erank are so disposed 
when the breech is locked that any tendency for the breech 
screw to unlock when the howitzer is fired will be counter- 
acted. The hinge pin is revolved by a worm and worm 
wheel contained in the bottom lug of the end frame. The 
worm and wort shaft is in one piece and is provided with 
thrust ball bearings and an adjustable washer secured in 
position by a bush. The operating hand wheel is keyed 
to the worm shaft and secured by a nut and split pin. 
Owing to restricted space a“ push in” handle is provided 
on the hand wheel, which must be pushed in after closing 





the breech. A hard steel bush is fitted in each of the lugs 
on the end frame. These bushes project into the hinge of 
the carrier to form bearings for swinging. A bearing washer 
is interposed between the bottom lug on the end frame and 
the carrier. 

A withdrawing pinion is keyed to the hinge pin and 
engages a rack dovetailed into the breech screw. A short 
strong tooth is formed on the pinion for seatitig and unseat- 
ing the pad should it be tight in the chamber. The breech 
screw is withdrawn _on guides and rollers fitted to two hard 
steel plates in the bottom of the carrier. The axis pins of 
the rollers are made excentric to allow of adjustment A 
double-acting retaining catch in two parts fitted in a pro- 
jection on the carrier ring secures the earrier to the gun 
during the withdrawal of the breech screw and also retains 
the breech serew in the carrier ring when the breech is 
open. A spring buffer consisting of a double pair of Belle- 


ville washers and aspindle is provided in a bie sate on the’ 


carrier for lessening the impact at the end of the swing in 


opening. 

The obturator consists of a pad protected by copper discs 
and strengthened by steel split riggs. It is secured to the 
front end of the breech screw by the mushroom head-of the 
axial vent. The ventis keyed to the breech screw and held 
in position by a screwed nut and fixing screw. 

Indicating lines filled in with red wax are cut in the 





slipper recoil. It is fitted with cast steel transoms which 
earry the hydraulic buffer, the two run-out cylinders, and 
two air reservoirs. The sides are fitted with cast steel 
seatings to take thé trunnion cheek plates, and brackets 
are fitted to prevent the cradle spreading. 

The slipper has recesses which engage with collars and 
horizontal surfaces on the 'howitzer and is fixed to the 
howitzer by means of four keys. It is provided with bronze- 
lined grooves which engage with corresponding keys 
riveted to the top edge of the cradle. 

The howitzer is elevated by means of a telescopic screw 
operated by gearing so arranged that it may be rated 
rapidly from a hand wheel on the right-hand side of the 
carriage, or slowly from a hand wheel on the Jeft-hand side 
of the iage. Indicator gear is fitted on the trunnion 
to show the elevation of the howitzer. 

The mounting is traversed by means of worm and spur 
gearing driving a pinion which gears with a rack secured to 
the truck, the whole being operated by means of a hand 
wheel on the right-hand side of the carriage, a traversing 
indicator being fitted to the clip ring and provided with a 
corrector plate. 

The howitzer is loaded in the horizontal ‘position by 


/means of a bogie running on rails fixed to the rear of the 


loading platform, extensions of which are carried by the 
cradle, the connection between the two being made by 





12-INCH HOWITZER ON RAILWAY TRUCK MOUNTING 


hinge pin crank and on the top lug on the end frame to 
indicate when the mechanism is locked. 

Firing Gear.—The firing gear is designed to fire the 
service pattern T-headed friction tube. On the rear end 
of the axial vent is screwed a nut on which is formed the 
bayonet joint for the reception of the T tube. This nut is 
secured by a set screw. A spring coiled round the nut 
retains the tube in the firing position. The spring is held 
in place by the nut securing the vent. 

The Mounting.—The mounting is constructed to allow 
of the howitzer being fired from 0 deg. to 45 deg. elevation 
and at all angles of traverse up to 120 deg. right or left of 
the travelling position. To obtain lateral stability when 
being fired at large angles of traverse a long axial recoil is 
given to the howitzer and the truck is fitted with four arms, 
which swing out from the sides and are fixed by stays. 
The outer ends of these arms are supported on adjustable 
spades partly buried in the ground. 

The truck carrying the mounting is of the type usually 
known/as a bogie well wagon, and is supported when travel- 
ling on two four-wheeled bogies. The frame consists of 
four longitudinal girders, the outside two of which extend 
the full length of the truck, connected by cross girders. The 
ends are tied by buffer beams, which are fitted with totally 
enclosed buffers, safety chains, screw couplings, and draw- 
bars. Above the bogie centres are fitted two transverse 


means of bridge pieces hinged to the portion fixed to the 
loading platform. The shells are lifted on to the shell tray 
by means of a crane, the derrick of which is carried on the 
rear of the loading platform. The crane rotates in its 
own bearing and the jib is capable of being lowered when 
travelling. The crane rope is provided with an Elswick 
rapid-action shell grab, and the jib has an extension carry- 
ing a rope block forming a secondary shell lifting gear. 
The crane is capable of being moved from side to side of 
the angles forming the rear platform hand-rail. The crane 
rope is led over guide sheaves to a shell winch fixed to the 
brackets carrying the loading platform. The winch is 
driven through a two-speed gear by means of handles at 
either side of the truck, and the barrel of the winch is 
fitted with a friction clutch. 

A warping winch is fitted in the truck at the muzzle end 
of the well for moving the truck short distances, and is 
operated by crank handles on either side of the truck. It 





is fitted with a brake and clutch gear, and the rope from 
the barrel is led over fairleads fixed to the side girders, 
so enabling the truck to be moved in either direction. 

The sights carried consist of a dial sight and carrier 
capable of being attached to either trunnion, with adaptors 
to take a No. 1 dial sight when necessary , and an open sight 
fixed to the right-hand carriage cheek. 

Stowage is provided on the truck for tool and spare part 


members, between which the bogie bolster is capable of | boxes, also entrenching tool boxes. 


sliding when raising or lowering the truck. At each end 
of the bolster is fitted gear, operated by hand levers, for 
raising and lowering the truck. Suspension gear operated 
by handles is fitted to raise the bogies clear when the truck 
is down on the rails. The front end of the well portion of the 
truck is covered in by a lin. foundation plate, to which the 
structure supporting the lower roller path is secured, and 
the remainder cf the well is covered in with a }in. platform 
plate, and the whole forms a firing platform when lowered 
so as to rest on the sleepers of the permanent way. The 
bogies are fitted with laminated bearing springs, and spring 
links and brackets, and a travelling brake working on the 
inner side of each wheel, operated by a hand wheel on either 
side of the bogie. 

Compressed air for charging the recuperator is supplied 
by a small plant carried on the truck in one of the spaces 
between the centre and side girders of the frame over the 
bogie. It consists of a horizontal two-stage compressor 
driven by a single-cylinder air-cooled petrol engine. The 
starting gear is fitted to the engine shaft and the operating 
levers are placed in an accessible position on the outside 
girder. The carriage consists of two check plaves riveted 
to a circular girder and interconnected by transoms. To 
the underside is secured the upper roller path, w_ ich rests 
on a series of equally spaced rollers, which in turn rest on a 
lower roller path carried by a conical structure riveted to 
the lin. foundation plate on the truck. The carriage is 
retained on the lower roller path by means of a circular 
clip, which engages with projections on the upper and lower 
roller path and totally encloses the roller ring. Operating 
platforms are fitted to each side cheek of the carriage, and 
a loading platform is fitted by means of large plate brackets 
to the rear of the carriage. The trunnion arms are sup- 
ported in roller bearings carried in cast steel brackets fitted 
with cap squares secured to the carriage cheeks, adjust- 
ment being allowed for. The bearings are so arranged that 
the weight of the howitzer and cradle ‘s taken by spring 
washers, whilst the firing stresses are transmitted direct 
to the carriage structure. 

The cradle consists of a trough-shaped plate, to the upper 
edge of which are fitted keys on which the howitzer and 
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The Empire Municipal Directory and Year Book, 1920- 
1921. London: The Sanitary Publishing Company, 
Limited, 8, Breams-buildings, E.C. 4. Price 7s. 6d. net.— 
The new edition of this well-known directory appears in 
its thirty-eighth annual issue. It specially commends itself 
to municipal, highway,.water, sewage, and lighting engi- 
nee13, while contractors and merchants will welcome the 
publication again as a means of facilitating their corre- 
spondence with the people they require. The work entailed 
in getting together the material and keeping it up to date 
will be appreciated from the fact that there are over 
6000 municipal corporations, county, urban, and rural dis- 
trict councils of the United Kingdom and our Overseas 
Dominions, together with the names of all their officials, 
included in this yoar’s volume. Besides the directory 
many really useful articles are contributed on standard 
practice. A section on municipal legislation for 1919 is 
included and a diary is given at the end of the volume. 








Tur Diario Official publishes the text of a Bill providing 
for preliminary investigations in connection with the 
proposed railway between Salto and Rivera. Salto, which 
lies opposite Concordia, on the river Uruguay, is the third, 
perhaps the second, most important cattle market in 
South America, and certainly the chief one in Uruguay, 
whilst Rivera, on the frontier between Uruguay and Rio 
Grande do Sul, is important as a centre of the northern 
frontier zone. The idea of the Government is to establish 
national riverine services with Salto as a terminal point, 
like Concordia in the Argentine, in order to compete with 
the latter country in the struggle for Upper Uruguayan 
traffic. 
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400 HORSE-POWER DIESEL ENGINE 


HICK, HARGREAVES AND CO., LIMITED, BOLTON, ENGINEERS 





a speed of 171.4 revolutions, with a mean effective 

* . | pressure of 92 lb., and a compression pressure between 

Diesel Engines for South America, Foon -480 Ib. per sq. in. It is, therefore, of liberal 

| dimensions, and will easily develop 15 to 18 per cent. 

ted, | overload. without increasing the speed, as, in fact, it did 

” | during our visit. This is a very desirable point, as internal 

combustion engines are frequently rated at such powers 
as to give very little overload. 

The blast bottles stand close to the engine, so that the 





By the courtesy of Hick, Hargreaves and Co., Limi 
engineers, of Bolton, we were recently afforded the oppor- | 
tunity of inspecting two 400 B.H.P. Diesel engines which | 
were under test in their works before being sent out to | 
Guayaquil, in South America. The engines are four | 
cylinder units, one being coupled to a 3000-volt 275 k.V.A. 
single-phase alternator, while the other is coupled to a 
160 k.V.A. alternator and a 160-kilowatt direct-current | 
generator. They are designed to allow of the alternators | 























makers prefer them to dise valves, which they employed 
in some of their earlier models. 

The cam shaft is driven from the crank shaft by means 
of skew gearing and a vertical shaft, and is situated along 
one side of the cylinder covers, the valves being actuated 
by rocker arms in the usual manner. The exhaust and 
inlet valve cams are of chilled cast iron, as is the circular 
portion of the fuel valve cam, the working portion being 


| of case-hardened steel. Fuel is distributed to the various 


atomisers by very fine needle valves, which regulate the 
| proportion of load borne by each cylinder. The induction 
| air is drawn from under the platform through slits in a 
pipe, the end of which is closed, the slits giving very 


being run in parallel; for this purpose an exceptionally | BH.P 50 | effective silencing. The two middle cylinders are provided 
heavy fly-wheel has been fitted to the engine driving the | with starting valves, for starting on compressed air. 
} RPM. 173°5 Indicator cards taken at various loads are shown in 
| the accompanying engravings 
Consumptions during trial, in which a Heenan and 
| Froude water brake was used to measure ‘the load, gave 
| B HP |00 | the figures shown in the following table :— 
RPM. 1714 | No. of diagram ........ 1 2 3 4 5 
| Proportion of load, per 
b  MOMMRBS) Vistesleles o Rie dTE Full .. (75 .. 50 «..25... None 
| Speed, R.P.M. ........ 171.4.,,172,5..178.5... 275 .. 177 
(/) | Blast pressure, Ib, per 
YE Sah aes 920 .. 820 .. 720 .. 600 .. 500 
eS A USS Be 400 .. 300 .. 200 .. 100... 
BH.P 25 Bog snob suet at 525 .. 411 .. 302... 232).. 168 
| M.E.P., Ib. per sq. in. ... 92 1. 71 .. 52 .. 400.. 
RPM. 175 | Mechanical Sflicioney, per 
| Chey i bis dd > g tis cow FB FID) 00:0, MB, 45); 48 
| Weight of fuel per B.H.P. 
} Ararat Bee 4 phere iS err 
| Weight of fuel per kile- 
1 weet hoar.(, 2002 A ad PSUS 222 UB OP if RPS = 





\ B.H.P 75 
\ RPM 1725 


cere 


Rit sane 











No load 
RPM. 177 





} 
| 


main alternator, and the cyclic irregularity has been | 
reduced to approximately 1/400. 

The engines are very strongly built, the columns being | 
perhaps a little on the heavy side for machines required for | 
export, but the weight certainly gives great steadiness, 
platforms being remarkably free from vibration when the 
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valves situated on the blast bottle heads can be con- 


engines are running at full load. The cylinders are fitted | trolled from the engine platform. 

with liners of a special mixture of hard, close-grained | The compressor is provided with a stepped piston, 
cast iron, with bore and stroke 18in. and 26in. respec- | which effects both stages of compression. Copper coils 
tively. The four-throw crank shafts are machined from | are used for intercooling, whilst double sets of valves are 
Siemens-Martin acid open-hearth steel forgings; a two- | employed. The compressor valves are of the mushroom 
stage compressor is fitted, as is common practice, at the | type, the stems being drilled hollow to reduce inertia. 
end of each shaft, Each engine develops 400 B,H.P. at | These valves have given complete satisfaction, and the 


| These figures show a very creditable performance, the 
| low load figures being particularly good.. The oil used was 
| a petroleum residuum of .904 specific gravity at 15 dex. 
| Cent., and 18,100 B.Th.U. net calorific power. 
| The running in parallel of the two alternators was found 
| to be perfectly satisfactory ; on no occasion did they come 
| out of phase, even though put to the rather severe test 
| of throwing all the load off both engines while running in 
parallel. 

A view of one engine from the compressor end is shown 

| above. 


| 
| 
} 
} 








Tue inquiry by the Rates Advisory Committee into 
| railway fares has attracted attention to the ‘t privilege 
tickets’ issued by railway companies to their servants. 
| This is a concession granted forty years ago, whereby 
| tickets are issued to railway servants and superannuated 
| and pensioned employees and. their dependents at one- 
quarter the ordinary fare. Although, in. view of the good 
| wages paid now to railway servants, conditions are altered, 

the concession must be regarded as one of the terms of 
| serviee, and this view was taken by the above-named 
Committee. A point that should, moreover, not be lost 
| sight of is that, according to Mr, J, H. Thomas, these 
| tickets bring in £500,000 a year. 
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Speculation and Hypothesis.* 





I sHOULD not be surprised if it is whispered that this 
address has at times verged on being a little bit specula- 
tive; perhaps some outspoken friend may bluntly say 
that it has been highly speculative from beginning to 
end. 1 wonder what is the touchstone by which we may 
test the legitimate development of scientific theory and 
reject the idly speculative. We all know of theories which 
the scientifie mind instinctively rejects as fruitless guesses ; 
but it is difficult to specify their exact defect or to supply 
a rule which will show us when we ourselves do err. It 
is often supposed that to speculate and to make hypo- 
theses are the same thing; but more often they are 
opposed. It is when we let our thoughts stray outside 
venerable, but sx i i e, hypotheses that we 
are said to speculate. Hypothesis limits speculation. 
Moreover, distrust of speculation often serves as a cover 
for loose thinking ; wild ideas take anchorage in our minds 
and influence our outlook; whilst it is considered too 
speculative to subject them to the scientific serutiny which 
would exorcise them. 

If we are not content with the dull accumulation of 
experimental facts, if we make any deductions or generali- 
sations, if we seek for any theory to guide us, some de 
of speculation cannot be avoided. Some will prefer to 
take the interpretation which seems to be most imme- 
diately indicated and at once adopt that as an hypothesis ; 
others will rather seek to explore and classify the widest 
possibilities which are not definitely inconsistent with the 
facts. Either choice has its dangers; the first may be 
too narrow @ view and lead progress into a cul-de-sac ; the 
second may be so broad that it is useless as a guide, and 
diverges indefinitely from experimental knowledge. When 
this last case happens, it must be concluded that the 
knowledge is not yet ripe for theoretical treatment and 
speculation is premature. The time when speculative 
theory and observational research may profitably go hand 
in hand is when the possibilities—or, at any rate, the 
probabilities—can be narrowed down by experiment, 
and the theory can indicate the tests by which the remain- 
ing wrong paths may be blocked up one by one. 

The mathematical physicist is in a position of peculiar 
difticulty. He may work out the behaviour of an ideal 
model of material with specifically defined properties, 
obeying mathematically exact laws, and so far his work 
is unimpeachable. It is no more speculative than the 
binomial theorem. But when he claims a serious interest 
for his toy, when he suggests that his model is like some- 
thing going on in Nature, he inevitably begins to speculate. 
Is the actual body really like the ideal model ? May not 
other unknown conditions intervene ? He cannot be sure, 
but he cannot suppress the comparison; for it is by 
looking continually to Nature that he is guided in his 
choice of a subject. A common fault, to which he must 
often plead guilty, is to use for the comparison data over 
which the more experienced observer shakes his head ; 
they are too insecure to build extensively upon. Yet 
even in this, theory may help observation by showing the 
kind of data which it is especially important to improve. 

I think that the more idle kinds of speculation will be 
avoided if the investigation is conducted from the right 
point of view. When the properties of an ideal model 
have been worked out by rigorous mathematics, all the 
underlying assumptions being clearly understood, then 
it becomes possible to say that such and such properties 
and laws lead | oh gre! to such and such effects. If any 
other disregarded factors are present, they should now 
betray themselves when a comparison is made with 
Nature, There is no need for disappointment at the failure 
of the model to give perfect agreement with observation ; 
it has served its purpose, for it has distinguished what 
are the features of the actual phenomena which require 
new conditions for their explanation. A general prelimin- 
ary agreement with observation is necessary, otherwise 
the model is hopeless; not that it is necessarily wrong 
so far as it goes, but it has evidently put the less essential 
properties foremost. We have been pulling at the wrong 
end of the tangle, which has to be unravelled by a different 
approach. But after a general agreement with obcerva- 
tion is established, and the tangle begins to loosen, we 
should always make ready for the next knot. I suppose 
that the applied mathematician whose theory has just 
passed one still more stringent test by observation ought 
not to feel satisfaction, but rather disappointment— 
“ Foiled again! This time I had hoped to find a discord- 
ance which would throw light on the points where my model 
could be improved.” Perhaps that is a counsel of perfec- 
tion; I own that I have never felt very keenly a dis- 
appointment of this kind. 

Our model of Nature should not be like a building—a 
handsome structure for the populace to admire, until 
in the course of time someone takes away a corner stone 
and the edifice comes toppling down. It should be like 
an engine with movable parts. We need not fix the 
position of any one lever; that is to be adjusted from 
time to time as the latest observations indicate. The aim 
of the theorist is to know the train of wheels which the 
lever sets in motion—that binding of the parts which is 
the soul of the engine. 

In ancient days two aviators procured to themselves 
wings. Dedalus flew safely through the middle air across 
the sea, and was duly honoured on his landing. Young 
Icarus soared upwards towards the sun till the wax melted 
which bound his wings, and his flight ended in fiasco. 
In weighing their achievements, perhaps there is some- 
thing to be said for Icarus. The classic authorities tell 
us that he was only ‘‘ doing a stunt,” but I prefer to think 
of him as the man who certainly brought to light a con- 
structional defect in the flying machines of his day. So, 
too, in science, Cautious Dedalus will apply his theories 
where he feels most confident they will safely go; but 
by his excess of caution their hidden weaknesses cannot be 
brought to light. Icarus will strain his theories to the 
breaking pect till the weak joints gape. For a spectacular 
stunt ? Perhaps partly; he is often very human. But 
if he is not yet destined to reach the sun and solve for all 
time the riddle of its constitution, yet he may hope to 
learn from his journey some hints to build a better machine. 





Letters to the Editor. 


(We do not hold ourselves + of our 





ile for the opini 
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THE UNIFLOW ENGINE. 


Smr,—I have read with interest Mr. Pain’s list of calamities with 
the uniflow engine, but think his remarks should not be allowed 
to go unchallenged, as they appear to be misleading. There is 
no doubt that many uniflow engines built in this country have 
not given entire satisfaction, but, on the other hand, there are a 
few makers who have had the greatest success. 

I presume Mr. Pain compares the uniflow with the high-speed 
compound engine ; but surely the two engines are not compar- 
able from an economy point of view. A better guaranteed steam 
consumption per brake horse-power can always be obtained from 
the makers of uniflow engines. I see no reason why the employees 
of a works should be sent home b the cond had 
become choked with weeds, as this occurrence should certainly 
not stop the running of the engine, 

One has heard, however, of the connecting-rod of a high-speed 
engine suddenly coming through the casing, which would give 
the employees of a factory quite a lengthy holiday. 

I venture to suggest if Mr. Pain were to consult some of the 
users of the better-class uniflow engines he would soon change 
his opinion. A. J. W. Granam. 

Darlington, August 14th. 





Simm,—With reference to Mr, Pain’s letter in your issue of 
the 13th inst., giving the triple-expansion engine’s opinion of 
its rival, the uniflow engine, one could hardly expect, this to be 
unbiassed, and its many misleading stat ts d d a reply. 

Dealing first with the comparisons of economy, the uniflow 
engine referred to is, I believe, an isolated case, in that it was 
the first and only attempt of its designers, some years ago, 
and is not, therefore, a fair comparison. In fact, it was a case, 
as mentioned by Mr. Pilling at the Institution meeting, of 
“considerable harm having been done to the movement inEngland 
by the ill-success of certain: manufacturers, ‘who rushed in 
where angels feared to tread.’ ”’ 

Some tests carried out some years ago showed that a uniflow 
engine of 300 horse-power, by a first-class maker, with steam at 
135 lb. pressure, and 325 deg. Cent. temperature, gave a con- 
sumption of 9 ]b. per indicated horse-power per hour, and tests 
of three triple-expansion engines, also by first-class makers, 
although of much larger size, did not give any lower con- 
sumption, which proves conclusively that the uniflow engine 
can give the same consumption as the triple-expansion engine, 
and the tests above would appear to indicate that a larger size 
of uniflow engine should give much better consumptions than 
equal sizes of triple-expansion engines. 

With regard to the preference for single-cylinder uniflow 
engines, as the double-cylinder engine for the same power would 
consist of two smaller units, it is obvious that the consumption 
of a double-cylinder engine would be higher than for the single- 
cylinder engine, and it is for this reason that most uniflow engines 
are made with single cylinders, unless they are required for 
reversing purposes, in which case they must be made with 
double cylinders. 

The remarks with regard to lubrication are distinctly unfair 
to the uniflow engine, as they apply to all classes of engines : 
for if the attendant is so careless that he does not see that oil 
is provided to every bearing before starting he would run out 
the bearings in any engine. 

Regarding cylinder oil, the consumption of an engine develop- 
ing 600 to 700 brake horse-power, which has now been working 
for some years with steam 180]b. and temperature 500 to 550 
deg. Fah., r istently under two pints per day of nine 
hours. Surely this could not be called a high consumption ? 

1 hope shortly to get some speed fluctuation diagrams which 
will settle the question of uneven turning definitely. Messrs. 
Robey and Company have now supplied a large number of 
uniflows for all purposes, and I have never yet heard of any 
difficulty in starting. 

All their engines are made so that they can exhaust to atmo- 
sphere whenever required, so there is no question of a works 
being held up by any temporary failure of the injection water. 

The following facts speak definitely for cylinder wear and 
reliability. Engines in flour mills run from Monday morning 
until Saturday night, and several uniflows have been supplied 
for these. I know of one which has been running for seven years, 
equal to fourteen years at least ordinary day running, without 
causing any stoppages, and still has the original cylinder. 

Mr. Pain stafés in his last paragraph, ‘the engine, in fact, 
is not everybody’s job to manufacture and run satisfactorily.” 
Surely this is not a criticism against the manufacture and use of 
the uniflow engine, as the same might be said of motor cars. 

F. B. Perry. 











Lincoln, August 25th. 








A scHEME for a Government deep-water wharf at 
Kilindini as a terminus for the Uganda Railway has been 
approved, and specifications are being prepared with a 
view to tenders being invited for its construction. 


By adding the recently published figures of the receipts 
and expenditure of the railways of the United Kingdom 
for the three months April—June, 1920, to those given in 
White Papers, Cmd. 402 and 815, it is possible to compare 
the results for the first half of 1920 with those for the first 
half of 1919. Whilst the receipts increased by £23,039,205, 
the expenditure increased by £29,594,511. The ratio of 
expenditure to receipts was 99.3 per cent., as against 
91.6 per cent. and as is toa with 63.3 per cent. for 
the whole of 1913. Of the four main headings of expendi- 
ture—(1l) maintenance and renewal of way and works, 
(2) maintenance and renewal of rolling stock, (3) locomo- 
tive running expenses, and (4) traffic—the first two have 
to bear the higher cost of material as well as of labour; 
running has to stand the increased cost of coal and engine- 
men’s wages; but traffic ‘aiden are mainly wages. 
In view of these facts the following proportions of the 
increase of £29,594,511 will be of interest :—Way and 
works, 11.8 per cent.; rolling stock, 20.2 per. c¢ent.; 
running, 29.2 per cent.; and traffic, 30.9 per cent. The 
influence of the higher wages is here seen, and it is clear 





* From Professor A. 8S. Eddington’s presidential address to 
Section A, British Association, 





also that more is being spent on rolling stock than on the 
permanent way. 





Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 


Will Pig Iron Advance 10s. per Ton? 


Propucers of pig iron, as well as manufactured 
ironmasters, are still considering the question of advances 
to cover the anticipated increased cost of fuel and the 
new railway rates. Both these factors, as affecting every 
item in the account of production, are cumulative, and 
it is difficult at. the moment to gauge their effect. The 
recent increase of 35 per cent. in wages has also to be 
provided for. At present no one will venture upon a 
definite estimate of next month’s iron advance, but the 
increases are certain to be substantial. Many pig iron 
makers are found to prognosticate a rise of 10s. per ton, 
and a few go so far as to say 15s. per ton. Already pig 
iron costs more than three times what it did in April, 
1914. Buyers of raw material or of finished are anxious 
to cover themselves against coming increases, but pro- 
ducers do not give them much assistance. There is very 
little stuff as to which sellers will commit themselves 
beyond a week or so. Makers both of raw and manu- 
factured iron already have more orders than they can 
keep pace with. The famine in foundry pig is unrelieved. 
There is a little more forge iron available, but the bulk 
of the demand is for foundry qualities. Prices for the 
present nominally remain unchanged, since, as I have 
already stated, the full effect of the increased railway 
rates and coal prices cannot yet be accurately estimated. 
Extravagant prices are quoted for some Derbyshire 
foundry makes, and representatives of furnaces are by 
no means anxious to sell. It is in this sense that some of 
the remarkable quotations heard of on Birmingham 
market have to be interpreted. Only a few brands are 
being delivered from the furnaces on the simple Association 
basis terms. Derby grey forge is being delivered in the 
Midlands at £12 15s. to £13, while as a maximum foundry 
No. 3 is quoted at £13 17s. 6d. f.o.r., which is 25s. per ton 
above the Association basis. Buyers of foundry pig iron 
are offering premiums for immediate deliveries, but makers 
cannot comply with the request. Northamptonshire 
houses ask 235s. for forge and 240s. for No. 3) foundry. 
Business has, however, been done at lower figures. Prices 
vary according to quality and also according to order 
books. The arrears in forge iron appear to have been over- 
taken. It is noticeable that the price of hard coke at the 
ovens is a fixed one till the end.of September. Meanwhile, 
however, smelters will have to pay the higher rates for 
the carriage of their raw materials. 


Manufactured Iron Prospects. 


The amount of work on hand in the manufactured 
iron trades assures employment during the remainder of 
the current quarter, by which time the situation will have 
cleared somewhat. The makers of bar iron continue 
exceedingly busy. In view of the inevitable increase in 
prices this month, manufacturers are not accepting com- 
mitments far ahead. At most of the works in the district 
the men are reported to be working very well, and, owing 
to the coolness of the summer, the occasional stoppages 
on account of heat have been very few indeed. Notwith- 
standing what I recently said in this letter about some 
amelioration of the previous extreme shortage of ironworks 
labour, it still has to be recorded that efforts to recruit 
the ranks of the puddlers at the furnaces are not meeting 
with as much suceess as could be wished. Ironmasters 
had to face post-war conditions with labour resources 
griévously weakened. Add to this the substitution of 
three shifts for two, and the inadequate output which 
has handicapped so many branches of the Staffordshire 
trade is readily understood. Precise data are not available. 
It is certain, however, that there are a great many idle 
furnaces, and those who know the position best would 
hesitate to say that the industry is as well manned as it 
was before the war. The present position is the more 
vexatious to ironmasters proper.since there is no question 
that if only a larger output of manufactured iron could 
be guaranteed, the material would receive a preference 
from buyers, for many kinds of work which must perforce 
be carried out with steel in existing circumstances, 


Birmmgham Market Prices. 


Prices of standard bar iron are maintained on the 
£33 10s. basis, and £30 10s. is the starting point for good 
second-class bars, rising to £32. Lancashire rolled bars, 
three-eighths basis, are quoted £30 to £30 15s. f.o.t. 
Warrington. Though the nut and bolt makers have a 
good number of orders under execution, the new business 
coming to hand is not sufficient to absorb the output. 
Small rounds and squares, three-eighths basis, make £33 
to £35. Belgian agents are making attractive offers in 
the endeavour to get a good footing for their bar iron 
again in the nut and bolt trade. Bars }in. and upwards 
are quoted at prices which work out about £28 delivered 
in the Black Country. The consignments coming through 
are too small to influence the market, however, and 
Staffordshire mills adhere to their price of £30 10s., district 
delivery. Galvanised sheets have relapsed owing to the 
holding off of the overseas buyers. They are obtainable 
at £48, and for a good specification rather less may 
occasionally be accepted. n strip is very firm, but 
premiums are not so readily conceded as they were a few 


months ago. Users in urgent:need are very glad to buy 
at £33 10s. per ton, though other buyers only offer £32. 


The quotation for puddled bars of £24.is shaded on some 
occasions, and iron billets are quoted from £24 to £24 10s. 
A comparison of the prices ruling to-day with those which 
prevailed at the opening of the year is interesting. South 
Staffordshire forge pig iron in the middle of last January 
was 185s. a ton; to-day it is 242s. 6d. Foundry iron, 
which was 192s. 6d., is now 250s. Cold blast pig iror. has 
risen, from 285s...to 365s., In Derbyshire pig iron the 
appreciation has been even more. pronounced, Stafford- 
shire marked bars are now £33 10s., against £25 10s., and 
unmarked bars £30 108. to £32, against £23 to £23 10s. 
Galvanised sheets haye advanced from £40 to about £48 
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to £50, and they fetched nearly £10 more before the tension 
began to slacken. ., Soft, billets have gone; from £17 to £23, 
steel hoops from £25 10s. to £36 10s., angles from £18 5s. 
to £23, and other finished steel in proportion. For some 
of the materials much higher prices than those mentioned 
were paid last spring under stress of an overwhelming 
demand. There has been a subsidence in later months, 
but pig iron remains at the high-water mark, and there 
is an assured demand on a large scale for some time to 
come, 


Autumn Outlook in Steel. 


In the Midland steel market there is a feeling 
that the autumn will see an increase in business. There 
are some good specifications coming along for construc- 
tional work, and prices for such material are firmer than 
a few weeks ago. Rough slabs and billets show a little 
easing in prices, but.in other departments steadiness is 
the rule. Quotations for plates and other heavy steel 
materials are difficult to obtain, especially where early 
delivery is required. Generally speaking, the weakness in 
steel, both in demi-products and finished material, which 
has been manifest during the last two months, has not 
been accentuated. Mild steel billets have given way a 
little further, transactions being mentioned at as low a 
figure as £22 10s. The other end of the seale is £23 10s., 
and an intermediate figure may be accepted as about the 
market level. Finished steel bars, in. to 3in., are £28 
to £32. Belgian competition in steel is not causing any 
disquietude. For steel joists £25 17s. 6d. per ton at Rotter- 
dam is being quoted. But with the carriage added, this 
figure offers no inducement, especially as delivery cannot 
be promised at least for eight weeks. Even at that date 
it cannot be guaranteed. The American competition in 
billets and wire bars is proving to be of comparatively 
little moment, as the quantities coming over are tending 
to diminish. Steel scrap has fallen to £8 10s.; business 
has passed at even Jower figures. 


Dearer Copper Sheets and Brass. 


The market for standard copper has undergone 
only minor changes during the week. Home consumers’ 
demands are not on a very large scale just now, owing 
partly to the holiday season. Copper sheets have gone up 
£2, making the price £166. There is a good export demand, 
particularly on account of India. Rolled brass has been 
advanced 3d. per pound. It is now selling at Is. 3}d., 
Birmingham delivery. A like increase in brass wire makes 
the price Is. 33d. 


Coal Prices and Fresh Railway Charges. 

The retail selling price of coal in this district 
advanced by Is. a ton as a result of the revision of railway 
rates last January. It is stated that the advance conse- 
quent upon the new scale now announced cannot be less 
than 2s. If the 100 per cent. inerease on the original basis 
is irrespective of wagon hire, then the consumer will 
probably have to pay more than 2s. a ton over. -This 
matter, however, is left in doubt. Members of the War- 
wickshire‘coal trade have received no information from 
the Ministry relative to railway wagon hire, and they are 
anxious to get the uncertainty cleared up. Wagon hire 
varies from 6d. to Is. 3d. per ton, according to distance. 
The position is this, then, that whereas prior to these 
revisions the carriage of coal from neighbouring collieries 
into Birmingham cost roughly ls. 6d. per ton, it will now 
cost 3s. 6d.—including the flat rate of 6d.—plus any 
extra charge for wagons that may be authorised. The 
full seriousness of the new imposts on freights is not, 
I fear, generally realised. But Birmingham manufacturers 
—I do not now speak of the coal trade—know that there 
are numberless cases in which it would be tantamount to 
closing the market against their goods to attempt to raise 
selling prices commensurately with the increased freightage 
costs. It is likely that in many branches of local trade 
and industry there will be more caution in passing on the 
additional railway rates to the consumer than was the 
case when rates were advanced last January. It is to-day 
quite evident that the purchasing power of the market 
has already been overstrained by the high prices. 


Manufacturers and Road Transport. 


Traders here, weary of railway traffic delays and 
inordinate charges, have received with much satisfaction 
the details which have been made known of the scheme of 
the Automobile Association and Motor Union for largely 
adding to the present facilities for goods conveyance by 
road. These particulars, following what I had to say last 
week respecting the efforts determined upon by the 
Birmingham Chamber of Commerce in the same direction, 
would seem to hold out some real hope for the future for 
Midland traders. Organised motor transport would be a 
considerable assistance to manufacturers, and at the same 
time relieve the railways of some of their lighter work. 
By the establishment of a chain of clearing houses across 
the country the Automobile Association hopes to put. the 
road transport industry on a sounder and more economic 
basis. A limited scheme has been working tentatively 
for a considerable time, but a larger and more ambitious 
plan has now been started, with between five and six 
hundred agents covering most of the principal centres of 
the kingdom. If the proposal succeeds, the elimination 
of waste in empty journeys should result in even a reduc- 
tion of present road goods charges. It is understood that.a 
few months will elapse before the new system is in full 
working order, but its announcement is none the less 
welcome. Its success will depend upon the measure of 
permanent support obtained from the owners of com- 
mercial motor vehicles, and from manufacturers, con- 
tractors. and others willing to give a really fair trial to 
road versus rail transport. 








LANCASHIRE. 
From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is a general tendency in the iron and 


steel markets this week to hold off from either buying | 





or selling, and to wait to see what effect the alteration 
of the railway rates will have at the inning of Sep- 
tember. Some doubt existed last week about the incidence 
of the 4s, maximum addition and how it might affect 
long-distance rates on pig iron. According to a schedule 
issued by the railway companies at the end of last week, 
however, we are to understand that the 4s. maximum 
applies only to fuel and to merchandise which formerly 
eame into Class A of the railway classifications. This 
will mean that the full 100 per cent. upon the old rates— 
plus 6d. per ton—will be added, and accordingly Man- 
chester buyers must expect the Scottish rate to be 25s. 6d. 

ton and the Cleveland rate 17s. 2d. per ton. The 
Derbyshire rates will range from 10s. to lls. per ton, and 
the Northamptonshire rate will be practically as high as 
that of Cleveland. In addition to these rather serious 
increases in the cost of pig iron to the Manchester founder 
there will probably be a substantial increase in the price 
at the furnaces, at any rate in the case of foundry iron. 
It remains to be seen whether the whole of this increase 
will be taken out of the pockets of the consumers. They 
will, at any rate, probably have to bear the burden for a 
time, and until the make of foundry iron can be con- 
siderably augmented. 


Metals. 


The market for copper remains in a state of 
suspense, and the usual disparities between the various 
kinds of the metal, in its raw and in its manufactured 
forms, have not been removed or modified. Standard 
eopper has ranged from £93 to £96, according to the 
position, electrolytic from £110 to £117, and best select 
from £105 to £107. As most engineers know, the purity 
of standard is not less than 96 per cent., so that the 
intrinsic difference between standard and best select is 
now about £3 10s. per ton. The actual selling difference 
is £12 per ton, so that £8 10s. is left as a margin for the 
refiner. The actual difference in value between best select 
and electrolytic ingot is infinitesimal, if it exists at all, 
and yet the great difference in price remains. The other 
disparities are far more serious, as buyers of tubes know 
to their cost. It is to be noticed that both America and 
Italy are now taking some interest in the low prices of 
rough or unrefined copper here, and very soon this tendency 
to secure the profit on refining ought to reduce the differ. 
ence between standard and ingot copper; but it is 
doubtful whether anything can be done to reduce the 
other differences until a great slump in the demand occurs. 
The inquiry for yellow metal seems to be falling off, and 
this may lead to more reasonable prices in that market. 
Reports have come to hand to the effect that one of the 

t+ American copper companies is Ln edo to increase 
its output of copper rods and wire, and also to turn its 
attention to the profitable opportunities of the brass trade 
while prices anything like those current here can be 
obtained. The sharp advance in the silver market has 
not produced any very definite effect upon tin yet, although 
it has checked some selling in the East. The actual con- 
sumption of tin here is not very great, and it may perhaps 
be questioned whether America will greatly increase her 
purchases in the near future. During the first half of the 
year she had already imported 31,613 tons, so that she 
cannot be so hungry for the metal as she was at this time 
last year. The market for lead has been fairly steady 
for some time, and seems to be settling down round about 
£35 per ton. So far as can be seen the general situation is 
unaltered. There is an ample supply for all the needs 
which can at present be anticipated, always supposing 
that our various authorities continue their dilatory policy 
m the matter of house building. It is believed that the 
production at Broken Hil! will soon be started, perhaps 
next month, but this will not have any immediate effect 
on the supplies. Our own home trade is quiet, and is 
perhaps adversely affected by the uncertainty in labour 
circles. Spelter is without any change, and remains 
remarkably dull. The position, however, is probably safer 
in spelter than it is in lead. 


Pig Iron. 


The market here for all kinds of foundry pig iron 
is very strong, and consumers are still trying to get in 
all possible lots during the next week. The prices of pig 
iron to be charged next week are not yet settled, but it is 
rumoured that the advance at the furnace for Derbyshire 
No. 3 will be at Jeast 10s. per ton. This will make the 
cheapest foundry iron in Manchester cost £94 10s. per ton, 
and other brands from £15 to £15 5s. Seoteh iron will, 
of course, be advanced still further because the increase 
in the carriage alone amounts to 12s. 6d. per ton. 


Finished Material. 


The demand here is rather quiet at the moment, 
partly hecause buyers cannot make up their minds as to 
the future course of the market. Costs continue to go up, 
but the tendency of prices seems, if anything, to be down- 
ward, There is more foreign material coming into the 
country, but not enough yet to have any serious effect, 
and manufacturers still have plenty of work in hand. It 
is, however, probable that new business is not now coming 
in so fast as to replace all the orders which are executed ; 
and this in the end will lead to competitive conditions. 


Scrap. 


The market in scrap is very quiet just now, and 
the prices are uncertain. Buyers of heavy wrought scrap 
have again reduced their buying price to £10 per ton, but 
dealers are unwilling to accept so low a figure at present. 
In cast scrap there is no definite change, and the theory of 
dealers is that the coming higher prices for foundry pig 
iron ought to enable them to get more for foundry scrap. 
This idea, however, is not sound, as the present price of 
pig iron is sustained by scarcity, and there is no scarcity 
of cast scrap. The position in steel scrap is unchanged ; 
there is nothing doing, and no prices are being quoted. 


The E.T.U. Strike. 


ALTHOUGH no final decision appears to have been 
arrived at by the engineering employers with regard. to 
the issue of lock-out notices to the members of the Elee- 





trical Trades Union, the matter seems to be driftin, 
towards the issue of notices, . A meeting was held in Ment 
chester on Tuesday of the executive and the district 
secretaries to discuss the position, and as a result of this 
meeting Mr. Rowan, the secretary of the Union, is reported 
to have said that as far as the strike at Cammell Laird’, 
works at Penistone is concerned, the Union has agreed 
to recommend that its members should resume work 
peocting an inquiry into the foreman Nicholson’s action, 

also states that the Union officials have offered to 
meet the Engineering Employers’ Federation to discuss 
the whole question of foremen and trade union respongj. 
bility, and to submit, any proposals to the whole of the 
Union members. Mr, Rowan states that the E.T.U, 
never made the claim that foremen should be memberg 
of their organisation. It may he recalled that Nicholson, 
the foreman concerning whose action the dispute arose, 
was formerly a member of the E.T.U., but resigned after 
being appointed a foreman in the above works, as he holds 
the view that foremen should not be members of the same 
union as the men if they would best serve the interests 
of their employers. It is anticipated that lock-out notices 
will be served on the members of the Union on Saturday 
next, and will take effect on September 4th should nothing 
intervene to prevent the employers taking this course, 
There is a strong feeling against the E.T.U. in this district 
both on the part of the employers and members of other 
unions. 

Barrow-tn-Forness, Thursday. 


Hematites. 


Throughout North Lancashire and Cumberland 
there is marked activity in the hematite pig iron trade. 
The volume of iron being produced is heavy, and the whole 
of it is going into prompt use, The consumption in the 
Barrow district has been easy during the past few weeks 
by reason of the fact that most of the steel plant was 
standing idle, but this week there is again a busier state 
of things on the steel side and a big proportion of the 
output of the five furnaces at Barrow is going into direct 
use. The general demand for iron is well maintained, and 
makers are fixed up with contracts that will keep them 
busily employed to the end of the year, beyond which time 
smelters are not inclined to make commitments. The 
disturbances with regard to labour are being watched 
closely and with some anxiety, for any stoppage of coal 
supplies will soon have a serious effect on the smelting of 
iron. Up to the present prices are unchanged, with mixed 
numbers of Bessemer iron at £14 15s. per ton, and special 
brands at £16 to £16 10s. per ton, both net f.o.t. 


lron Ore. 


There is a brisk demand for hematite iron ore, 
and ljocal smelters are taking up nearly the whole of the 
tonnage raised hereabouts. Prices are steady, with native 
qualities at 57s. 6d. to 62s. 6d. per ton net at mines, with 
Spanish ores, which are in good demand, at 57s. 6d. per 
ton delivered. 


Steel. 


There is more activity to report this week in the 
steel trade at Barrow. For many weeks the rail mills 
have been standing, but on Tuesday the No. 2 mill at 
Barrow was again put into operation. The merchant mill 
was started on Monday. The steel foundries and the hoop 
mills are also busy. At Workington the rail mills and other 
departments are well employed. The general demand for 
steel, however, is not so full of Life as has been the case. 
Rails of heavy section are at £26 to £27 per ton, with light 
rails at £28 10s. to £29 10s. per ton. Billets are in good 
demand locally at £27 per ton. For shipbuilding material, 
so far as plates are concerned, nothing1s being done here. 
Ship plates are at £25 10s., and boiler plates at £31 per ton. 
Hoops are in good demand. 


Fuel. 


There is a good demand for coal. Steam sorts 
are at 43s. per ton delivered, and house coal at 42s. 6d. 
to 57s. 6d, per ton delivered. East Coast coke is in fuli 
demand at 72s. 6d. per ton delivered. 


Prices. 


Tron ores: Native, 57s. 6d. to 62s. 6d. net at 
mines ; Spanish or North African, 57s. 6d. delivered. Pig 
iron: Mixed Nos., £14 15s. net; special brands, £16 to 
£16 10s. net. Steel: Heavy rails, £26 to £27; light rails, 
£28 10s. to £29 10s. ; billets, £27; ship plates, £25 10s. . 
boiler plates, £31. East Coast coke, 72s. 6d. delivered. 
Steam coal, 43s. delivezed. 








SHEFFIELD. 
(From our own Correspondent.) 


Labour Troubles. 


Tue week has been one filled for manufacturers 
with apprehensions of labour troubles, Regarding the 
colliers, there seems to be a pretty confident feeling in 
most quarters here that Mr. Smillie’s prognostication of 
a strike in three weeks’ time will prove about right, but 
on Monday I was very pleased to hear quite the contrary 
view taken by the management of one of the largest con- 
sumers of coal in this district—or, indeed, in the country. 
What grounds there were for the cheery optimism I do 
not know, though it is common talk in the coalfields in 
these parts that the miners, in spite of their repeated 
declarations that the reduction of 14s. 2d. in the price 
of domestic coal is inseparable from the demand for an 
additional 2s. a shift in wages, would throw over the 
consumer without the least compunction if they thought 
the 14s. 2d. demand stood in the way of the 2s. increase. 
If that view misjudges them the character of the miner 
must have undergone some extraordinary change of late, 
because in the past the consumer is about the last person 
a collier has troubled himself to consider. Perhaps the 
age of miracles is not really past. Nevertheless, it is 
freely stated here that in order to lower the quite satis- 
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factory coal reserves accumulated by the railway, gas, 
electricity, and other big consumers, including many of the 
larger steel firms, the miners are deliberately slow-timing— 
and I should not be very amazed if there were something 
in the impeachment. The other labour trouble is, of 
course, that arising out of the determination of Cammell 
Laird and Company not to dismiss their non-union foreman 
at the new Penistone Works. For the second time within 
a few months the men of the local branch of the Union 
of Kleevrical Workers have been badly misled by their 
ollicials, and when the present differences have been com- 
posed the men will be very slow if they fail to hold an 
inquiry into the whole matter, with a view to fixing the 
responsibility for these costly official blunders. The 
electrical workers not only have the employers against 
them—and Cammel! Lairds are to be congratulated on the 
stand they took—but fellow trade unionists all over the 
country are censuring them. At the moment of writing 
the issues remain in doubt. There was all the possibility 
of a rather extensive lock-out, in which thousands of inno- 
cent men, with their families, would suffer; though the 
probability pointed to a climb-down by the strikers. In 
the meantime important developments at Penistone have 
been seriously delayed, in spite of the management’s 
resourceful attempts to carry on. 


Two Interesting Visitors. 


I have had two interesting visitors this week, 
viz., Mr. James Martyn, President of the Victoria (Aus- 
tralia) Chamber of Manufactures, and head of. the Steel 
Company of Australia, Melbourne, and Sefior Ernest 
Winter Blanco, a technical delegate of the Spanish Govern - 
ment, inquiring into the progress made in this country, 
France, Italy, and—I think—America in the work of 
reconstruction of industry after the war. Over the dinner 
table Sefior Blanco, who is an engineer by profession, 
assured me that the development accomplished by the 
principal Sheffield steel work, which he has visited, equals 
anything to be found in America or on the Continent. In 
other words, our works emerge from the transition stage 
superior to most and second to none in the world, which, 
after allowing a certain discount for mere compliment, is 
stiJl a gratifying testimony from such an unbiassed source 
as a Spanish Government delegate. In the past Sheffield 
has, of course, done very much for Spain, especially in the 
matter of naval construction, and our armament firms 
are almost household names there ; but what Sefior Blanco 
marvelled at was that comparatively so few Sheffield 
firms have seriously entered the Spanish markets, where, 
particularly since the close of hostilities, France, Italy, 
Germany, and America have become very attentive. The 
Sefior laid the old, old charge that British firms, as a 
rule, do not study the little fancies of Spanish consumers 
in the same “‘ we-are-trying-to-please-you ” way of foreign 
rivals. One curious point he mentioned concerns the 
cutlery side of the steel trade. When presented in Sheffield 
with a very beautifully finished pearl-handled knife, with 
the maker’s name on the blades, he expressed surprise 
that the firm could produce such a knife. The company 
was very well known in Spain, he said, but instead of 
sending really representative samples of its productions, it 
sent patterns that might have passed muster al! right in 
early Victorian days. The primary fault lay with the 
importers, who simply did not exert themselves in the 
matter, but the Sefior thinks any Sheffield firm sending 
cutlery should use a little more persuasive power with the 
importer, as the French makers do, with the result that 
instead of heavy obsolete patterns the very latest pro- 
ductions are put on the Spanish markets. Sefior Blanco 
saw some of our cutlery and silver plate factories, and 
considered them much behind those of America and Ger- 
many in construction and equipment. 


Sheffield and Australia. 


My other visitor, Mr. Martyn, seemed the 
embodiment of the new industrial spirit that now lives in 
Australia. On his way over he stayed some time in South 
Africa and America, and, I can assure you, he is not going 
about with his eyes shut. What he told me of the iron and 
steel industry of the Commonwealth simply confirmed the 
views that have been forcing themselves on Sheffield manu 
facturers for some time past, viz., that for her steel require- 
ments Australia is gradually becoming independent of the 
Mother Country, and more so of the latter’s foreign rivals. 
He told me he believed the sense of patriotism in com- 
merce and industry—that is, Empire patriotism—is 
stronger in the Commonwealth than it is in the home 
country. Australia, for example, swears by British tcol 
steel, especially the Sheffield brands, but she is not going 
to buy tool steel simply because it is British. One might 
yo further and say candidly she is not doing so. Before 
the war a good deal of that material was imported by 
Australia from Austria and France, and now America is 
sending in large quantities of tool steel of a satisiactory 
quality. If Sheffield, or the Tyne, or any other home 
centre, can compete with that steel and show an advantage 
in quality and price, then Australia’s commercial patriot- 
ism is strong enough to keep all her orders for tool steel 
within the Empire—but only “if”: I judged from con- 
versation with Mr. Martyn that the State bonuses on steel 
manufactures produced from Australian-made steel are 
only of @ temporary nature. But whilst they exist they 
must be an influence to be reckoned with, and Sheffield firms 
will obviously feel the efiects—as they are doing. The 
Broken Hill people are spending £8,000,000 on new plant, 
so that further big developments may be looked for. and 
near Newcastle a works for producing from 300 to 500 tons 
of fencing wire a day is reported to have been established. 
The works are in close proximity to the blast-furnaces, and 
there are orders on hand for thousands and thousands of 
tons of wire. During the war, when supplies from any 
outside source were impossible, Australia learnt the 
Birmingham art of spur and stirrup making. She is con- 
tinuing to make these things, as well as agricultural im- 
plements—of which she is able to export a certain quan- 
tity to South Africa and the Argentine—shovels, steel 
castings, steel rails, and rolling stock, including loco- 
motives ; but until sufficient rolling mill accommodation 
has been provided steel plates have to be imported, as 
well as railway tires, axles and springs. The United States 
8 making a big bid for the supply of small general tools 





and for such things as large steel forks, but Sheffield and 
other British centres are fairly holding their own : 


Opportunities in South Africa. 


These are some of the reasons which lead Sheffield 
manufacturers to anticipate the day when other markets will 
have to be secured practically to take the place entirely of 
those of Australia. though the movement will be more or less 
gradual, for the Commonwealth is not yet able to manu- 
facture 50 per cent. of the steel she requires. The possi- 
bilities, however, are there, for the Broken Hill people say 
they have resources of the finest ore in the world in suffi- 
cient quantities to cover the next hundred or so years, and 
there are immense untouched resources of hematite and 
magnetite ores in Tasmania. The best battery shoes and 
dies used in the mines there still come from Sheffield, 
Western Australia importing all it uses, but Victoria is 
forging a very satisfactory article of high-grade steel, 
though the Sheffield make is of chrome steel. The bulk 
of the demand for the latter, however, is from the South 
African mines, which leads one to say that it is doubtful 
if manufacturers here are realising anything like their full 
opportunities in the markets of that country. The Pretoria 
Ironworks, for instance, is comparatively a small affair, 
where blast-furnace work is in very little better than the 
experimental stage. Sheffield, of course, does a fairly good 
trade with the Union, supplying practically all the high- 
speed steel consumed there—something under 200 tons per 
annum—beside a good proportion of other tool steel, but 
in all British iron and steel exports to South Africa there 
is the severest competition from the United States, though 
the Jatter stands little chance against Britain for shoes and 
dies, on which the Transvaal mines alone spend half-a- 
million sterling annually. 


Iron, Steel, and Coal. 


The general situation here is scarcely changed 
from a week ago, except as the labour troubles are in- 
fluencing the positior.. Everyone seems uncertain of the 
immediate future, whilst realising that if only it could be 
secured and got on with, there is plenty of good trade 
being held up for the same reason—uncertainty. When a 
wave of sanity passes over the country again the mouths 
of the pessimists will be closed and we shall hear less about 
impending slumps. One thing which may cause a little 
surprise to some people is the fact that quite a fair amount 
of ordnance and shell making is proceeding, but it has 
to be remembered that those departments were kept 
regularly busy in normal times of peace—otherwise there 
was serious unemployment in the Sheffield district. And 
these days are scarcely more settled than were those 
immediately preceding the outbreak of war. Tn any case 
the armament plants will not be dismantled at present-—— 
even if at all—and they are of such a nature that they 
cannot be adapted to mercantile shipbuilding purposes or 
other peaceful manufactures, The iron and steel markets 
are unchanged from the quotations given a week ago, 
but great attention is keenly concentrated on coal sup- 
plies. The pressure for large steams and cobbles is very 
strong. The railways have been taking larger deliveries, 
as an obvious precautionary measure. ondary sorts 
have been a little neglected, and the demand for all classes 
of industrial fuel is easier, Slacks are available in fair 
quantities, and the demand for house coals is steadily 
increasing. Best South Yorkshire steam hards are 
33s. 2d. to 33s. 8d., best Derbyshire 32s. 8d. to 33s. 2d., 
seconds and cobbles 31s. 8d. to 32s. 2d., nuts 3le. 2d. to 
32s. 2d., washed smalls 28s. 8d. to 30s. 2d., best hard 
slacks 28s. 5d. to 28s. 1ld., seconds 27s, 11d. to 28s. 5d., 
soft nutty 27s, 8d. to 28s 2d., peas 26s. 2d. to 26s. 8d., and 
small] slacks 23s. 2d. to 24s. 2d. In house sorts branch is 
37s. 2d. to 37s. 8d., and best Silkstone 33s. 8d. to 34s. 8d., 
all per ton at pit. Blast-furnace coke is steady at 65s, 9d. 
per ton on rail at ovens. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


A Momentous Week. 


Tus is a week fraught with grave consequences 
to industry. The ballot of the mners, which will decide 
ul a strike is to take place, will not be made known until 
Saturday, and in the meantime all business of importance 
is practically suspended. Very strong opinions are bein 
passed in trading circles with regard to the attitude taken 
up by the miners, and the general view is that if the 
Government stood firm it would have the bulk of the 
country behind it. In some quarters, however. there is a 
feeling that a strike will be averted. 


Cleveland Iron Trade. 


The Cleveland Ironmasters Committee agreed 
this week upon an advance of 7s 6d. per ton in the selling 
price of Cleveland pig iron to meet the extra cost in produc- 
tion occasioned by the higher raiiway rates. The hematite 
quotation, however, is to remain unchanged. This latter 
decision is in accord with general anticipations, and the 
view in regard to the advance in Cleveland pig iron prices 
is that the sum is quite a reasonable one, having regard 
to the increased cost of production. In some quarters 
there had been anticipations of a much higher advance, 
and as the Midland makers are also putting up their prices 
from 5s. to 10s. per ton, Cleveland iron will still be the 
cheapest in the country. But it has ever been the policy 
of the Cleveland makers to avoid inflation so far as is 
compatible with the ever-growing cost of production, 
and further evidence of their adherence to this policy is 
contained in the latest decision about prices. This 
advance, it is interesting to recall, is the fourth in the 
selling price of Cleveland pig iron since the beginning of 
the year. In January, when the railway rates were 
advanced, 15s. per ton was added to the maximum home 
quotation for No. 3 G.M.B., which brought the figure up 
to 175s. per ton. An addition of 25s. per ton on March 
8th, owing to high working costs, was followed by a further 
rise of 17s. 6d. per ton, this latter advance being justified 
by dearer fuel. And now comes another rise of 7s. 6d., 





which makes the current home quotation for No, 3 
Cleveland G.M.B., No. 4 foundry, and No, 4 forge 225s. 
per ton, and for No. 1, 237s, 6d. per ton. As to the trade 
outlook. it. is entirely overshadowed by the threat of a coal 
strike, which is restricting business in a serious degree. 
There is now little inquiry from abroad, but the home 
position is still the same, the demand far outstripping the 
supply. The embargo on exports continues, and whilst 
Scotland draws supplies from Cleveland it seers not 
unreasonable that the embargo should be operative there 
also. As matters stand at present, Scotland is shipping 
iron abroad at big prices, and getting cheap iron from 
Cleveland. The amount so shipped may be small, but were 
the Cleveland makers to adopt a selfish attitude there might 
be no iron in: Scotland available for export. Official 
statistics show that the pig iron production of Great: 
Britain in July was 750,000 tons, the highest total attained 
since the Armistice, and the total for the seven months 
of the year reached 4,895,000 tons, which represents an 
increase of 300,000 tons over the corresponding period of 
last year. This seems hardly to square with the stories 
of unprecedented scarcity, but it should be pointed out 
that during the same period the output of steel ingots 
and castings increased by 750,000 tons, so that thero 
was really less rather than more pig iron available for the 
foundries and engineering works. On the North-East 
Coast production is just about the same as a year ago, 
the number of furnaces in blast being precisely the same, 
viz., sixty-eight. But there are twenty five on hematite, 
tourteen on spiegel and ferro-manganese, leaving only 
twenty-two on Cleveland foundry and forge pig iron, and 
it is these latter qualities which are mostly urgently 
needed. 


Hematite Pig Iron. 


East Coast hematite pig iron has been rather 
more freely offered this week. ‘There is still no great quan- 
tity available, but here and there transactions have been 
possible in mixed numbers at 260s. per ton for home con- 
sumption, 265s. for the Allies, and 300s. for neutrals, 


Iron-making Materials. 


The foreign ore trade is quiet. The Biibao 
freight rate is now steady at 17s. 6d., and Mediterranean 
freights are firmer. Sellers of foreign ore are showing a 
greater willingness to make concessions in order to do 
business, and the c.i.f. pzice of best Rubio is now put at 
47s. to 48s. 


Manufactured Iron and Steel. 


There is little change in the position of the 
manufactured iron and steel trade. Fresh orders come to 
hand slowly, but there are sufficient on hand to keep the 
works busy for some time yet. No price weakness has yet 
developed in this district, and the higher railway rates 
tend to stiffen prices, though no further advances are 
looked for. The steel works in the Cleveland and Tees-side 
districts are now in full swing again after the holidays, and 
work is proceeding smoothly. The following are the prin- 
cipal quotations :—Ship, bridge and tank plates, £23 10s. ; 
boiler plates, £30 ; angles and joists, 4-ton lots minimum, 
£23; channels and flats, £23 5s.; rounds and squares, 
£25 10s.; heavy steel rails, £25; fish-plates, £30; soft 
steel billets, £25 10s.; hard billets, £26 10s.; common 
iron bars, £30; iron angles, £30 15s. ; tees, iron, £31 106s. ; 
galvanised sheets, £46: black sheets, £40. 


The Coal Trade. 


The Northern coal situation is extremely diffi- 
cult and unsatisfactory. The whole export trade appears 
for the moment to have drifted into a condition of hopeless 
stagnation. Nobody seems to be able to secure any coal 
for abroad, so that merchants and exporters generally are 
in helpless idleness, and until next month’s allocations are 
issued, business for overseas may be considered as sus- 
pended. Statements are being made that the output is 
displaying shrinking tendencies, which is variously attri- 
buted to the warmer weather, the lack of wagons and 
trucks, and to some of the men not turning out all they 
might ; but in any case, whatever the reason, the position 
is very serious from the exporters’ point of view. There 
is also the grave unrest among the mining community, 
with the threat of a national strike, which means a com-~ 
plete stoppage of the whole industrial system. There is 
a regular and steady stream of orders and inquiries in the 
hands of merchants, but none of the collieries are in @ 


& | position to deal with them, being obliged to turn down all 


attempts to place any further contracts. The demand from 
inland is very heavy, but the dispatch in many cases is 
most wretched, owing to the scanty and erratic supply of 
wagons and trucks, and consequent dislocation and con- 
siderable teeming at the pit-heads. The coke position is 
unchanged. Supplies are short in the case of foundry 
qualities, while pre-entries are difficult to get through. 
Gas coke is nominally easier for next month, but the 
current quotations are unchanged. For export all prices 
are nominally higher and exceedingly strong at the in- 
creased values, buyers being willing to concede any figure 
if supplies can be secured. The following are the principal 
open market quotations :—Northumberlands : Best Blyth 
steams, 150s. to 160s.; second Blyth steams, 140s. to 
150s.; unscreened, 130s. to 140s.; best smalls, 125s. to 
130s. ; second steam smalls, 120s. ; best screened house- 
hold, 160s. Durhams;: Best gas, 125s. to 130s. ; second 
gas, 120s. to 125s.; Wear special gas, 130s. to 140s. : 
coking, 125s. to 130s. ; bunkers, 75s. to 80s., with lower 
grades at rather less; foundry coke, 240s. to 250s. : 
gas coke, 240s. to 250s. 








SCOTLAND. 
(From our own Correspondent.) 


Important Launch. 


Durtna the past week there was launched from 
the yard of the Fairfield Shipbuilding and Engineering 
Company, Govan, the twin-screw oil-fired double reduction 
geared turbine steamer Empress of Canada, 22,000 tons 
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gross, built to the order of the Canadian Pacific Ocean 
services, Limited. She has been constructed for service 
between Vancouver, Japan, China, and Manila, and is the 
largest merchant FB yet built by the Fairfield Com- 
pany. The dimensions are as follows :—Length, 653ft.; 
breadth, 77ft. 9in.: depth, 53ft. 6in. to bridge deck. The 
two sets of Brown-Curtis double reduction geared turbines 
will give her a sea speed of 18 knots. The cost of the 
vessel is estimated at £1,700,000, whereas the pre-war cost 
would have been about £550,000. 


Harland and Wolff Extension. 


Harland and Wolff, Limited, are to erect an 
extensive foundry in the Govan district of Glasgow, where 
40 acres of ground has been obtained. The new works 
are designed for supplying all kinds and sizes of castings 
to the shipyards and engine shops already owned by the 
firm in the Clyde area. When the new foundry is com- 
pleted the firm will be almost wholly self-contained and 
will not require to contract elsewhere for parts. 


Pig Iron. 


The Scotch pig iron trade shows little change, 
business running at a steady level. The output is still far 
behind the demand, and makers have some difficulty in 
making supplies go round. The market is very unsettled, 
but it is said that prices may not advance any more, as 
the reduction in ore freights may neutralise the higher 
eosts of railway transit. Higher costs of fuel have to be 
considered, however. In the meantime prices are 
unchanged. Outputs of No. 1 foundry and hematite are 
wholly absorbed by home requirements, while No. 3 
foundry remains in plentiful supply. 


Finished Iron and Steel. 


Scotch steel works generally have still plenty of 
orders on hand. Sectional material is perhaps a trifle 
easier, but ship and boiler plates are difficult to obtain. 
Steel sheets are very keen, and the same may be-said of the 
galvanised article. Boiler plates are quoted round about 
£31 10s., ship plates £27 to £34, and angles £26 10s. per ton. 
Galvanised remain from £50 to £55 per ton for export. In 
small articles such as bolts and nuts the demand is incessant, 
In malleable bar iron home orders continue to absorb the 
bulk of the output, and though foreign inquiries are more 
numerous business shows little expansion. Markets are 
very unsettled and prospects of easier prices seem very 
remote now. Increased railway rates, unsatisfactory out- 
puts, and the possibility of a coal miners’ strike all point 
to higher costs. It is said, however, that increasing 
imports of material from Belgium may arrest any upward 
movement in prices. There is little doubt, however, that 
conditions prevailing at present do not encourage buyers, 
and, wherever possible, business is being held over until 
more settled conditions prevail. 


Coal. 


The prospect of a coal miners’ strike has not been 
without effect in the Scotch coal trade during the past week. 
Every effort is being made to add to stocks or at least to 
preserve those already laid down. Consequently the ship- 
ping turnover with foreign countries: has been more cur- 
taiied than ever. Numerous permits have been refused, 
and only very occasionally has a cargo been released. 
Local industrial and household demands practically absorb 
the entire output, which, unfortunately, is not improving, 
but rather the reverse. Screened coal is almost entirely 
reserved for home use. Rather more business is being 
done in duff material at 40s. per ton, which is considered a 
good price for the quality on sale. Aggregate shipments 
during the past week amounted to 110,972 tons, against 
101,058 in the preceding week and 341,211 tons in the 
same week last year. Owing to the lack of business 
to Allied and neutral countries prices are unchanged and 
purely nominal, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A Fateful Week. 


Tus is a fateful week in the coal industry, 
inasmuch as the ballot of the miners on their demands 
has been taken, and on Monday next the results will be 
declared. The demands of the miners are well-known, 
and comprise 2s. per shift advance in wages: 14s. 2d. per 
ton off household coal, the estimated surplus profit of 
sixty-six million pounds on export coal to be used to meet 
these claims. In the event of the miners demands being 
granted, home consumers would gain about thirty-six 
million pounds in subsidy, but the estimated sum of 
sixty-six millions, which the Exchequer would otherwise 
receive and utilise in the relief of taxation, would melt 
away. The miners would practically get all that was left 
of it. The severe restriction in exports of the past few 
months dispels the belief that the profits on the export 
trade will be anything approaching the estimate of sixty 
million pounds. Costs of production increase instead of 
decreasing. When the 14s. 2d. was put on the price of 
coal the idea was to restore it to an economic basis and 
meet the 2s. 10d. per ton which the March increase to the 
miners entailed, but while in some districts the advance 
in price by 14s. 2d. did doubtless bring the price to an 
economic figure at or above the cost of production, this 
was not generally the case. Sir Thomas Watson, colliery 
owner and former president of the Cardiff Chamber of 
Commerce, has pointed out that the average cost of large 
coal since the addition of 20 per cent. to wages in May, is 
in South Wales 53s. per ton at the pit. The maximum 
price chargeable under the Limitation of Prices Act for 
Ffaldau coal, which is the dearest in the district, is 43s. 2d. 
per ton, so that there is a minimum loss of 10s. per ton on 
all such coal sold for home consumption. There seems little 
doubt that the result of the ballot will go in favour of a 
strike policy. That is the general expectation, though if 
present output is any criterion there must be many miners 
away on holiday, and it is possible that the vote will not 





be quite as.heavy as on the occasion of previous ballots. 
The fact, however, that there is even the likelihood of a 
majority in favour of a strike is very harmful to industry 
at home, and the welfare of allied gountries. It may be 
said that already France ‘and Italy aré stffering, and will 
suffer more during the next few weeks, even though at the 
eleventh hour there may be no general strike. Our Allies 
need considerable quantities of coal, This is the case 
particularly with Italy, which country is getting only a 
comparatively small amount of coal from Germany. 
Supplics of coal in Italy are dangerously low, and this 
fact is causing no little trouble in that country. Some of 
the smaller railways are now at a standstill for want of 
fuel. Grapes are being harvested and cannot be moved 
from one place to another because transport facilities are 
held up. It is a serions matter for the Italians, who, it 
's to be feared, will fare even worse in the matter of coal 
supplies during the next month or so. The coal that is 
being exported to Italy is costing them a very high figure, 
and runs anywhere from £15 to £20 per ton, but this is 
not the end of their troubles. The Italian Government 
has a good deal of tonnage on time-charter, and these 
vessels are losing much of their earning power owing to 
their being held up at South Wales ports for long periods 
waiting for coal cargoes. This is the case at the present 
time. Private firms, even with ample resources, financial 
and otherwise, could not for long. even if they were so 
disposed, carry on business on the lines which the Italian 
Government is following in order to provide coal for 
Italian consumers. The Italian Government, however, 
must make provision if possible for supplies, and the poor 
consumer and ratepayer must bear the exorbitant cost. 
France likewise will suffer in the matter of curtailed 
supplies, though France is getting more coal from Germany 
than the Italians are. It is not difficult to imagine the 
feelings of hoth the French and the Italians towards 
this country on the question of coal supplies and the 
cost, but shipments will be less in the next few weeks. 
The British Government must safeguard home require- 
ments, and is doing so, with the result that exports are 
growing less. Last week coal exports from South Wales 
ports dropped by over 60,000 tons as compared with the 
previous week. The quantity sent to France was over 
30,000 tons less, and in the case of Italy it was over 45,000 
tons less. There is little doubt that this week the exports 
to these two countries will show a further falling off, and 
as the crisis in the industry approaches they will materially 
diminish. 
Direct Action at Cardiff. 

The citizens of Cardiff have been put to a good 
deal of inconvenience since the end of last week owing 
to the adoption, without warning, of a direct action policy 
by municipal workers, of whom about 2500 altogether 
are on strike. Casual labourers engaged in relaying the 
tramway track “ downed tools’ twice last week, viz., 
on Monday, and again on the Wednesday, and then on 
Thursday night the men emploved at the electrical power 
station struck in sympathy. Drivers and conductors of 
the trams followed suit on Friday night, and on Saturday 
the Council employees in the scavenging, parks, burial and 
other departments came out, having discovered by that 
time that each and all had a wages grievance. The whole 
trouble resolves itself into the interpretation of a minute 
of the Provincial Industrial Council’s award. The per- 
manent way men contend that under this they are entitled 
to 2s. 1d. per hour as against Is. 9d. per hour. They hold 
that they should be paid the same rate as casual labourers 
employed in the building industries, viz., 2s. 1d. per hour. 
The Cardiff Wages Committee has offered ls. 9d. per hour. 
The tramway drivers, who now receive 1s. 64d., demanded 
ls. 9d., and conductors claimed Is, 8d. as against Is. 6d., 
while other Corporation employees demanded to be placed 
on the same terms as the Corporation unskilled labourers, 
who are paid Is. 6d. an hour. Negotiations have pro- 
ceeded from day to day, but the men have not met with 
much public sympathy, as the citizens are rather tired of 
lightning stoppages by the municipal workmen. The 
latest position at the time of writing is an application from 
the men’s side that the City Council should appoint a 
negotiating committee of three to meet a similar committee 
from the men’s side for the purpose of tabulating the men’s 
grievances. 


Coal Tippers Dispute. 


Just at the moment when the eutlook appeared 
blackest the dispute concerning the tippers at the Bute 
Docks, Cardiff, was temporarily patched up. The men’s 
representatives met the management on Thursday after- 
noon in last week, and the railway managers decided that 
they would be represented at a national conference 
to be held in London during the current week for the 
settlement of an agreement to substitute the existing 
national agreement. The company agreed to find alter- 
native employment for some of the eighty dismissed tippers, 
and as regards the men who were suspended for refusing 
to do the work of the dismissed men, they will be rein- 
stated. The Cardiff Railway Company declined to agree 
to take part in any discussion on the question as to the 
number of men it should employ. 


Current Business. 


There is plenty of activity in coal trade circles, 
but when measured in actual business carried through 
it amounts to very little. There is a big demand for coal, 
great efforts are being made daily to secure supplies, but 
endeayours do not materialise. Outputs are low, the 
docks are full of tonnage, the menace to the future of the 
industry by labour is becoming acute, the authorities are 
tightening their grip on available supplies, and exporters, 
consequently, must stand aside and wait. Coals are being 
allowed to be shipped for the coaling stations abroad, but 
this week other foreign destinations are faring badly 
in the matter of supplies. This is not surprising in view 
of home needs and the depressing outlook. The authorities 
are making efforts to build up supplies for railway purposes, 
&c., but even at the present time the supplies of bunker 
coals at a number of our leading shipping centres, such as 
Liverpool, Southampton, &c., are exceedingly low. So 
little real business is now passing on the market that 
prices are no more than nominal. Large coals are unob- 


tainable, though quoted at 115s. to 120s., while through 
descriptions range about 107s. 64. to 110s., and smalls from 
92s. 6d. to 97s. 6d. The inquiry for patent fuel grows, 
but the scarcity of small coals for the works is still fairly 
acute. Patent fuel is firmly quoted at 140s. to 150s. for 
September, as makers have ‘practically none to sell, their 
order’ ‘books being full. Coke is quoted at from 220s. to 
225s. per ton for export. ‘The District Supplies Committee 
has agreed to release a certain quantity for export, and 
makers have received notice of the fact, the quantity being 
allocated on a percentage basis, viz., 8 per cent. of the 
output of the various makers’ ovens. Pitwood is fairly 
plentiful, and is easy at about 50s. Lower figures have been 
accepted in some cases. The difficulty of importers is in 
securing wagons into which to discharge their cargoes. 


Newport. 

The market keeps firm, colliery salesmen having 
no coal to offer to buyers. The demand for Monmouth. 
shire qualities is very heavy for home railway use and for 
industrial consumption generally. 


Swansea. 
There is no change in the anthracite market, 
The inquiry is active, but salesmen are very fully sold 
for early shipment, and the tone continues very firm. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Tue announcement is made that Clark’s Machine Tool Com- 
pany, Limited, Luton, has removed to new premises—hitherto 
in possession of Roneo, Limited—at ‘‘ Luton House,”’ 64, Great 
Eastern-street, E.C. 2. 


Messrs. Murray Coomss AnD Ricnarps, 56, Moorgate-street, 
E.C. 2, inform us that they have been appointed representatives 
for the United Kingdom and Europe by W. G. Watson and Co., 
Limited, Sydney, Australia, and that in order to obtain more 
accommodation they are removing their offices to Premier House, 
150, Southampton-row, W.C. 








“Sarety First’ Convention.—At the Machine Tool Exhi- 
bition at Olympia in September a Convention will be held under 
the joint auspices of the Home Office and the British Industrial 
‘Safety First’ Association. There will be two sessions, at 
which papers of interest will be discussed. Engagements per- 
mitting, the Home Secretary will preside at the morning session 
and Lord Leverhulme in the afternoon. Invitations to the 
Convention are being extended to the managements and workers 
of the principal industries throughout the country, to employers’ 
federations, employees’ organisations, Whitley councils, the 
Federation of British Industries and the National Union of 
Manufacturers ; also to representatives of Government Depart - 
ments and num other per ges promi t in commercial 
and industrial circles. The arrangements for the conference are 
in the hands of Mr. Gerald Bellhouse, the Deputy Chief Inspector 
of Factories and Workshops, and Mr. H. E. Blain, operating 
manager of the Underground Railway and London General 
Omnibus group. 

Arconot Moror Fver.—Professor Harold B. Dixon, F.R.S., 
C.B.E., will present the results of his research work at a lecture 
in the Great Gallery of the Royal Automobile Club, London, on 
Monday, October 18th, at 9 p.m. The Right Hon. Walter H. 
Long, First Lord of the Admiralty, will preside as chairman of 
the Motor Fuel Conference, which will then be in progress as part 
of the programme in connection with the Imperial Motor Trans- 
port Council’s sessions during the Commercial Motor Exhibition 
at Olympia. He will be supported by Sir George Beilby, F.R.S., 
Sir John Cadman, K.C.M.G., Engineer-in-Chief, Sir George 
Goodwin, K.C.B., and Mr. E. 8. Shrapnell-Smith, C.B.E., as 
vice-chairman of the Conference, and by the Hon. Sir Arthur 
Stanley, G.B.E., C.B., as chairman of the Imperial Motor Trans- 
port Council of the R.A.C. The Royal Automobile Club and the 
Commercial Motor Users’ Association undertook jointly to make 
the necessary financial provision for an important programme of 
research at Manchester University, under the direction of Pro- 
fessor Dixon. Thescheme of investigation has extended to a 
variety of comparative tests to determine the behaviour of alcohol 
vapour and the vapours of alcohol-benzole mixtures after firing. 
The chief object was to ascertain the conditions of combustion 
er other factors which conduce to the maximum power and 
efficiency from existing internal combustion engines when run 
on alcohol or aleohol mixtures ; also to secure data which would 
be valuable to designers of new types of engines. 


Tue term “dry rot" is frequently used to include all 
deeay in wood, since wood kept sufficiently wet cannot 
decay. In the more limited sense, however, in which 
pathologists use the term, “ dry rot’ applies only to the 
work of a certain fungus which is frequently found growing 
in timbers without any apparent moisture supply; in 
reality it does not grow without moisture and is as power- 
less as any other fungus to infect thoroughly dry wood. 
Given moist wood in which to germinate, it is able to make 
its way a surprisingly long distance in dry timbers, draw- 
ing the water it needs from the moist wood through a con- 
duit system of slender, minutely porous strands. 





In order to obtain warnings of approaching storms and 
of consequent sudden demands for electric lighting, the 
New York Edison Company endeavoured in the past, 
according to La Nature, to organise a meteorological ser- 
vice in conjunction with the Meteorological Office of each 
town. The results obtained, while not very successful 
in themselves—in that no distinetion was recorded between 
storms threatening the company’s station and those beyond 
its area—led to the development of a storm detector which 
has been giving excellent results for several years. The 
system now in use is based upon a detector of the coherer 
type in circuit with an electric bell, and so arranged that 
the hammer of the bell, in addition to serving its usual 
purpose, also serves as a ‘‘ tapper” for the coherer. By 
this means, at the approach of any electrical perturbation 
such as storms, the bell is made to ring at intervals of five 
to fifteen minutes, the storm being then anything between 
100 to 150 kiloms. away or from two to seven hours from 
the station. On the storm approaching nearer, the bell is 
made to sound every minute or half-minute until, half an 
hour before the storm actually reaches the town the bell 
is worked continuously. By this time the necessary pre- 
cuations to meet the additional load of extra lighting have 
been taken, thus eliminating the possibility of overloading 





the station with the sudden demand put upon it. 
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New Plymouth Hydro-Electric 
Scheme. F 


In response to an inquiry from Reuter’s trade torre- 
spondent, the Municipal Council at New Plymouth (New 
Zealand) has supplied the following particulars of proposed 
extensive additions to the local hydro-electrie scheme. :— 

The completed scheme provides for: (1) An intake on 
the Waiwakaiho River in the vicinity of the Junction- 
road 262.5ft. above the level of the tailwater at the 
existing power house, and the conveyance of the water 
up to a maximum of 200 cubic feet per second by means 
of a tunnel, called No, 1 tunnel, 1805ft. long into the valley 
of the Mangamahoe stream. 

(2) The construction of a weir across thé. Waiwakaiho 
River at the intake to No. 1 tunnel for the, purpose of 
raising the-head of water at ‘the tunnel. 

(3) The building. of adam 110ft. high and 61L0ft. long 
on the crest, with a reinforeed concrete core wall across 
the Mangamahoe stream, to’ impound the waters of the 
Mangamahoe and also the Waiwakaiho in a storage 
reservoir having an area of 95 acres and a capacity of 
fifty million cubic feet with a 15ft. draw off. 

(4) The building of two embankments 1400ft. long 
on the south side of the proposed reservoir to prevent the 
water overflowing the adjacent lands. 

(5) The construction of a second tunnel, called No. 2 
tunnel, approximately 4010ft. long, to convey the water 
from the storage reservoir to the forebay overlooking 
the power house. The level of this tunnel will be placed 
so that there will be a draw off of 15ft.' The construction 
of a forebay or surge chamber, also the laying of three 
penstock pipes, 5ft. internal diameter, supported on 
conerete cradles, together with all necessary expansion 
joints, anchors, &c., also the conveyance of the water 
from the termination of the 5ft. penstock pipes by branch 
pipes to the various units at the power house. 

The units, when the full force of the station is in use, 
are taken as follows :—Two units of 1000 horse-power 
each, 2000 horse-power; two units of 1500 horse-power 
each, 3000 horse-power ; two units of 2000 horse-power 
each, 4000 horse-power. 

(6) The construction of a new power house, consisting 
of generator floor, switchboard platform, workshop room, 
shift room, telephone office, together with tail-race to link 
up with the existing tail-race and enlargements of the 
latter. The power developed will-be 9000 horse-power. 

The estimated cost. of the complete scheme is £233,308, 
excluding present works transmission and reticulation, 
the capital cost of which to date is £87,500. 

It is not intended to proceed with the complete scheme 
immediately. To begin with, and until a market is ob- 
tained for the output. a portion only of the extension will 
he put in. The partial scheme will produce 3000 horse- 
power at the power station, and will form a complete 
section of the full development. The following is a 
description of the partial scheme :— 

Under this scheme it is proposed to convey 150 cusecs 
to the present power house at the increased elevation of 
the proposed new forebay to the existing power house, 
thereby giving 2000 horse-power additional to the 1050 
horse-power now in use. 

The scheme includes the No. 1 and No. 2 tunnels, being 
portions of the completed scheme, and conveying the 
water, viz., 150 cusecs, from one to the other by 3952ft. 
of open race cut in the hillside and 550ft. of pipes across 
the Mangamahoe stream. From the forebay of No. 2 
tunnel the water will be carried to the present power house 
by means of penstock pipes. 

The race and pipes conveying the water between the 

two tunnels, estimated to cost £7535, are not classed as 
permanent works. The balance of the works forms a 
portion of the completed scheme. 
* The partial scheme is estimated to cost £112,000, 
excluding the cost of the present works, &c. The partial 
scheme is now in course of construction, the intake and 
intake tunnel—termed No. 1 tunnel in the description— 
being well in hand. 

Tenders closed early in July for the additional plant 
now required. Further plant will be put in as the output 
is sold, and tenders will be invited in the usual way. 
Tenders will shortly be invited for, the construction of 
tunnel No. 2 forebay or surge chamber, and for the 
penstock pipes required. Contracts have also been let 
for transmission and distribution line cables, poles, cress 
arms and insulators. 

The complete scheme, when in full operation, will 
probably be sufficient to meet the needs of the whole of 
the provincial district of Taranaki for many years. 








MENTION has been made in these columns on more than 
one occasion of the extension of the Lancashire and York- 
shire Company's: electrification. on the, Manchester and 
Bury line to the Manchester-Oldham-Shaw section. 
Nothing can, however, be done in this matter until the 
final determination of the the South-East Lancashire 
electricity district. Some time after October 21st a local 
inquiry will be held and then the electricity area will be 
decided. After that the electrification scheme will be 
considered. 


TuE electrification of the Belgian State Railways, 
according to the Heonomic Review, is proposed to be 
carried out in three stages. The first stage will embrace 
the whole of the lines and stations connecting Brussels 
and Antwerp; the second, the Luxemburg and branch 
lines; the third, sections of the different lines radiating 
from Brussels. The first stage will involve the electrifica- 
tion of 87.3 kiloms. of main and 15.3-kiloms, of secondary 
line. The whole distance will be covered in 32 min., at 
an average speed of 83 kiloms. per hour, and at a maximum 
speed of 90 kiloms. per hour. Goods trains will be run 
at @ speed varying from 17 to 45 kiloms. per hour. On the 
Luxemburg line the passenger trains will be run at an 
average speed of 70 kiloms. per hour, and at @ maximum 
one of 90 kiloms.; the goods trains at 40 kiloms. and 
45 kiloms. respectively. On the basis of calculations made 
for the Brussels—Antwerp line, a saving of 25 per cent. in 
the coal consumption is anticipated. 





French Engineering Notes. 
(From our Oorreepondent in Paris.) 
Hours of Labour. 


As is usual in cases where the application of new 
laws is: likely tto:eause trouble-and inconyenienee ;in their 
reliminary stage, the legislation limiting the hours of 
abour to forty-eight a week was allowed to pass through a 
tentative period with a certain degree of tolerance. | This 
week the law has’ beén officially promulgated, but compared 
with the original wording of the Act, there is a general 
slackening of the conditions which experience during the 
tentative stage has shown to be necessary. The men’s 
unions hailed the passing of the Bill as a triumphant 
achievement, and at the end of a few months a Govern- 
ment inquiry showed that the country’s production had 
fallen off 20 per cent., which meant that the men had not 
fulfilled their contract to produce in eight hours what 
they formerly did in ten. The loophole provided in the 
Act for enabling employers to arrange with the men to 
work more hours in cases of emergency has been widened 
to include a large number of exceptions in the metal- 
lurgical trades, with the result that while the working day 
is legally limited to eight hours, additional hours can be 
worked in the ironfoundries and other departments where 
it may be necessary to do so in order to maintain produc- 
tion and clear up arrears of orders. 


Coal. 


Although the situation has been improved by 
the larger and more regular consignments of coal from the 
Saar district, the fuel outlook is still regarded with some 
uneasiness on account of the restricted supplies from 
England and the fear of a total prohibition of exports 
to this country on account of the labour disturbance. 
Until quite recently there appeared reasonable hope of 
the accumulation of sufficient stocks to meet the bulk of 
requirements during the winter, although the high cost 
continues to impose a serious burden upon the manu- 
facturing industries, but if British supplies are cut off 
the situation will become very serious. At each threat 
of a suspension of consignments from England there is 
naturally a re-awakening of the feeling of irritation against 
this dependence for coal wpon a country which is said 
to be taking an unfair advantage of its monopoly. The 
idea is rapidly growing that the only way to persuade 
Britain to supply coal under reasonable conditions is to 
make it a commodity of exchange against produce which 
England must procure from France, for example, potash 
and pit props, which are supplied mainly from this country. 
Now that France practically controls the potash production 
she has obviously a valuable commodity for barter, and 
one expert offers the genial solution that if England 
refuses to supply coal, this country should burn the pit 
props as fuel. Again, the Government evidently looks 
upon the newly acquired iron ore wealth as @ means of 
putting pressure upon foreign contries which are reluctant 
to send raw material. There have been rumours of a 
stoppage of iron ore consignments to Belgium, and while 
this is officially denied, there is no doubt that events are 
tending in the direction of a system of barter whereby 
Franee will only supply essential products in return for 
raw material. 


Works in Brittany. 


Everywhere in France there is a reerudescence 
of activity in the preparation of schemes for the carrying 
out of public works, particularly in facilitating inland 
waterway and railway transport. Although the traffic 
crisis is not nearly so acute as it was recently, the experi- 
ence of the past has, nevertheless, shown the necessity 
of improving and cheapening the means of transport as 
much as possible, and the Chambers of Commerce of 
Brittany have adopted a very extensive programme, 
which they are urging should be put in hand at once, in 
order to facilitate Transatlantic trade through Brest. This 
provides for canal improvements all over Brittany and 
the construction of a line that will put Lorient into. direct 
communication with Paris by way of Rennes and Ploermel. 
It is hoped to execute this programme with the aid of 
local finance. 


Colonial Development. 


A great deal of preliminary work is being done 
for the future development of the Colonies that are 
destined to offer an enormous field for engineering activity. 
To facilitate this work, private enterprise is engaged upon 
colonial development at Marseilles, where it is proposed 
to organise an inter-Allied colonial exhibition and a per- 
manent show of machinery and requisites. The same thing 
is now to be done on a much larger scale by the Govern- 
ment, which has decided upon the organisation of an inter- 
Allied colonial exhibition in Paris in 1925, together with 
a permanent colonial museum. A commission to carry 
out preliminary details has been appointed under the 
presidency of the Minister of Colonies, including the 
different State services, financial and commercial repre- 
sentatives, as well as the general commissioner of* the 
Marseilles exhibition. 


Foreign Trade. 


’ During the first seven months of the year there 
was again a considerable development of foreign trade, 
more particularly in exports which show that despite the 
difficulties being encountered by the manufacturing trades 
they are making satisfactory progress. The total value of 
imports was estimated at 21,760 million francs, an increase 
of 2738 millions, as compared with the first seven months 
of 1919. There was a diminution in foodstuffs and an 
augmentation of 2784 millions in raw material. The 
exports totalled 12,006 million francs, representing an 
increase of 7230 millions, of which raw material accounted 
for 2009 millions and manufactured goods 4603 millions. 
Although there has been a continuous and satisfactory 
expansion of the export trade, the balance against the 
country is still yery considerable, and in the present state 
of. affairs. much will have to be done before there can be 
any great improvement in the exchange rate. 





British’ Patent Specifications. 








When an ion is icated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is 
without drawings. , 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southamptan-buildings, Chancery-lane, W.C., 
at 1s. each, ? 

The date first given is the date of application ; the second date. 
at the end of the abridyment, is the date of the acceptance of the 
complete specification, 





INTERNAL COMBUSTION ENGINES. 


April 2nd, 1919.—Sparkine Pruas, 8. Fisher, 8, 


147,251. 
and W. Priddey, 


Derwent-road, Northfields, Ealing, W. 5, 
53, George-street, Portman-square, W. 1. 
THIS speci ion describes ‘a/ sparking plug having the 
insulator and positive and negative electrodes readily detachable 
from its base for the pu of cleaning and adjusting the 
sparking points and for the fitting of replacements. The insv- 
lator has the centre electrode squared through its centre to 
prevent the electrode from turning when pressure is put upon 
the terminal. The sparking point is ball shaped to prevent the 
accumulation of oil. The negative electrode is permanently 
fixed to the underside shoulder of the body of the insulator 
by means of a ring which is forced on and cannot afterwards he 


N%47251 









removed. The insulator is secured in a gas-tight manner by the 
interposition of asbestos washers at suitable points and by a 
downward pressure of a ring having two vertical lugs diametri- 
cally opposite each other, which engage in corresponding vertica! 
slots cut into the internal face of the outer casing or base piece. 
This ring obtains its pressure from a cap which is serewed over 
the outside of the base piece and has its top cut out to register 
with the internal circumference and slots of the above. When 
the insulator is in position a part turn of the cap causes the 
lugs on the ring to be forced downwards, thus preventing any 
movement of the insulator, as the pressure acting upon the plug 
presses the insulator and the components tightly against the cap. 
The drawings show further details of the construction of the 
plug. —July 2nd, 1920. 





SWITCHGEAR. 


147,302. April 22nd, 1919.—Execrric Swircués, R. Norton, 
“ Westfield,” Birchfield-road, Birmingham. 

In the push switch described in this specification, the fixed 
contact A is insulated by a plug B which is screwed into the end 
of a metallic tube C which forms the casing of the switch. Inside 
this tube there is fitted a second tube D having a spun-in portion 
E at a convenient distance along its length. Inside this second 
tube there is provided another tube F fitting closely over the 
movable contact G and having slots cut in its end, the tongues 


} H so formed being bent so that they press against the spun-in 
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portion of the tube D. The movable contact is thus held by the 
spring of the tongues either in the position illustrated or with 
the tongues H on the lower side of the spun-in portions E. In 
the latter position the movable contact G is held tightly against 
the fixed contact A. If desired, a slight spring may be provided 
in the tongues K of the fixed terminal to give a better contact. 
An insulated push-knob is fitted to the plunger of the movable 
terminal which projects outside the outer tube C forming the 
casing.—July 22nd, 1920. 


147,316. May 10th, 1919.—Etecrric Fuses, H. R. Rivers- 
Moore, 28, Park Hill-road, Croydon, J. T. Burden, and 
W. J. Hawes, both of 89, Clerkenwell-road, E C. 1. 

The fuse carrier described in’ this specification is provided 
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with two terminal pieces extending through the body of ,the 
carrier one end of each terminal piece forming a projecting blade 
adapted to be inserted in a fixed terminal clip and the other end 


drum of or more anodes carried on suitable 
drum: mounted so that it can rotate and the current js 
supplied to the cathode through the ium-of a distributor 
mounted on the vat casing. « The anodes are formed in two 8, 
which are inserted into the interior of the drum thro the 


greater capacity than the feed screwC. There is thus a tendency 
towards on sckanuleGaa ‘of fuel in the box B, from which the 
feed screw C draws its supplies. The accumulation, however, is 
constantly removed ‘by another, oppositely rotating, screw D 
In this way, it is claimed, a constant head of fuel is maintained 









































































































N%147316 at the inlet end of the feed screw.—July 22nd, 1920. openings in each side of the drum. The-carriers comprise wood 
; or other. non-conducting material in which is fitted an anode rf 
PUMPING AND BLOWING MACHINERY. N°147338 FF 
147,358. August 11th, 1919.—Inpucrp Dravent Fans, G. J. . 0 
‘Prat, 50, Rue de Courcelles, Paris. ; + —_—. 
: In order to avoid the necessity for putting the bearings and aes 
oR sometimes even the motor of an induced draught fan within the | 
- flue, the inventor supports the fan runner at its periphery. In ’ VoL. 
forming a spring clip to hold an end of the fuse wire. The m =— 
drawing shows one of the two designs of the carrier described.— N°%147358 
July 22nd, 1920. penta 
TELEGRAPHY AND TELEPHONY. i 
147,252. April 5th, 1919.—THEeRmIonic Vatves, B. Hesketh, ao 
‘“‘Invermark,” Farquhar-road, Crystal Palace-parade, toomyane 
London. jnerement 
In the thermionic valve described in this specification the jnerement 
controlling difference of potential is established not between a | veoeeiat 
grid and the filament but between two or more grids. In one Wr vaidate 
arrangement employing the device A is a valve constructed civil 
according to the invention, E —_— the sheath, F the filament anply at, 
heated by a battery K, and C and D being the grids, which are PANT 
connected to a receiving circuit G coupled to an aerial circuit H. 9879. 
A normal thermionic current flows from the filament to the of Bis - 
satisfac’ 
connecting strip. By means of these improvements, it is claimed turnished 
" magi that the anode can be readily removed from the drum, and when 
N°%l47252 ' raised the drum can be readily tilted for removing the electro. 
[ plated articles through the central opening in the inclined end 
WAI of the drum. The distributor being fitted on the drum, the drum 
forms a*self-contained unit which can be readily removed and YENT. 
replaced.—July 22nd, 1920. ner annt 
Ess 147,382. October 2Ist, 1919.—Sream Srranators, 8. Hunter yn 
S D and H. Hunter, 1, Manor-terrace, Tynemouth. provided 
In this separator the baffles are arran to form a bunch of belong t 
vertical rectangular cells, across which the steam flows through Co Bey 
passages provided by perforations in the plates. The arrows show of one ot 
wit e 
*exD 
i—i-S'9— N°147382 Meal 
ZL : 2 , : : : ; Surfacing 
i sg the left-hand illustration the fan is carried by a circumferential the Dens 
ball bearing and is surrounded by its driving motor. In the Distrie P 
other case the weight is taken by the bevel gear wheels.—July ENTS 
sheath E owing to the applied potential of a battery L, and | 22nd, 1920. London, 
passes through the telephones T. Any variation of potential must “ha 
indu jn- the receiving circuit G, owing to the aerial being Loy 
affected? wireless signals, or speech, creates correspondin . 
variationsof potential _ red the grids C and D, saieh rod TRANSMISSION OF POWER. 
made audible in the telephones T. A high resistance R is con- 
nected between the filament and a suitable point in the grid | 147,406. January 20th, 1920.—AwntTt-FricTion BEaRtNas, 
circuit, which allows any accumulation of electric charge on the C. G. von Post, 7, Gustafsplatsen, Gothenburg, Sweden. 
grids C and D and the associated circuit to leak away. Other| This is a form of bearing dor shafts which do not rotate con- 
tinuously in one direction, but_are reversed at short intervals. 





—— of applications of the valve are described in the service, 







































































specification.—July 5th, 1920. ae 
147,264. April 9th, 1919.—TreLePrHone Cases, G. C. Pearson ° nessaere 
and Johnson and Phillips, Limited, all of Victoria Works, N9147406 a 
. Chariton, S.E. 7. pect 
- This invention relates to telephone cables of the multiple instruct 
~ twin type, in which two elements are twisted together to form should a 
@ pair, and two pairs are twisted together to form two pair bio 
cores, these two pair cores being twisted together to form a Anplic 
cable. In these cables,and particularly in those in which a HM. F 
phantom circuit is superimposed on two side circuits, it is a varied 
most important condition for satisfactory working that working ‘ 
N®%147264 the path of the steam. Entrained oil and water tends to be ie 
driven into the corners of the cells and can then trickle down 
to the drain.— July 22nd, 1920. el with px 
£360 pel 
sllowan 
The shaft A is supported on a plate B, which slides backward and it per 
forward, as the shaft rotates, on anti-friction balls C, C. Rollers person ¢ 
D,.D prevent sideways movement of the shaft.—July 22nd, 1920. LAUNCHES AND TRIAL TRIPS. ) 
served j 
war, un 
atisfact 
CRUSHING AND GRINDING. AusrsttaD, cargo ship ; built by Swan, Hunter and Wigham classes 
Richardson, Limited ; to the order of Koninklijke Hollandsche labour. 
147,399. December 15th, 1919.—SHarr SUSPENSION Devices, Lloyd of Amsterdam ; dimensions, length 490ft., width 61}ft.; <a 
: ed ew , ’ A. Mond, » _Southamph ge, Chancery-lane, | to carry 13,000 tons deadweight. Pressure 200 lb. under forced New Bi 
currents circulating in one circuit shall not electrically disturb London, W.C. 2. hs : draught; engines constructed by the builders; trial trip, evisting 
the working of any other circuit in the cable. According to the The trouble usually experienced with gyratory rock crushers Monday, August 16th. wa 
present invention the pitch of the twists in all adjacent of keeping the susp g nut at the top of the spindle tight ir son‘ treit 5 tite y eal wee 
of the pairs is different, but the total number of twists is sub- MEATHSIDE, sing potter ou vder af Iri h Packin to the 
stantially the same in each pair, thereby ensuring the same by Wm. Simons and Co., Limited ; to the order of Iris 180 “we Millban 
lengths of conductors and the same electric resistance. For N°147399 Company, Limited. oo triple-expansion, pressure ms oni 
example, the length of the twists may be alternately 20in. and launch, Monday, August 16th. 
10in., the centre part of the shorter twists of one pair being SSN SS Sart Prosper ; built by Wm. Gray and Co. (1918), Limited : 
opposite the centre part of the longer twists of the other pair. SSS to the order of Société Navale de |’ t, Paris; dimensions, 
arious arrangements of the conductors are described in the Ne length 362ft. 9in., breadth 52ft. 6in., depth moulded 29ft. 4}in. : 
specification.— July 9th, 1920. SSSA AS SSS SSSI to ecdarry 6900 tons deadweight. Engines, triple-e: ion, bgt 
26in., 42in., and 70in. by 48in. stroke, pressure 200 Ib., con peat ee 
structed by the builders ; Howden’s fo draught fitted ; trial NS] 
LIGHTING AND HEATING. trip, Friday, August 20th. aoe 
147,341. July 2nd, 1919.—PowpERED Fue. Freep Gear, The vCal 
Associated Portland Cement Manufacturers (1900), Limited, Royal 
Park House, Gravesend, and J. G. Baxter. WC. 2 
In order to ensure a screw conveyor feeding powdered Forthcoming Engagements. a 
N°/47341 \ 
A WEDNESDAY, SEPTEMBER Isr. veyor 
Uy InstITUTION OF PETROLEUM TECHNOLOGISTS.—Canada Build- — 
Y ing, Crystal Palace, S.E. Lecture: “Oil Prospecting,” by Mr. Startin 
Yj WZ G. Howell. 6 p.m. penn 
SS g ua 
Uy, MONDAY, SEPTEMBER. 6ra. with 
Yy INSTITUTION OF LocomoTIvE Enornrers: Lerps CENTRE. Free f 
mee ye, —Visit to works of Steel, Peech and Tozer at The Ickles, Shef- — a 
| field. 2 p.m. month 
Teturn 
WEDNESDAY anp THURSDAY, SEPTEMBER 15ra pesca 
is here overcome by making the exterior of the nut conical and AND l6ru. service, 
forcing it into a conical recess in the bearing sleeve. Set-screws Tue InstiTuTEe oF Metats.—Town Hall, Barrow-in-Furness. . Cand 
are provides for releasing the nut when_necessary.—July 22nd, | Autumn meeting. For programme see page 191. 10 a.m. each eat 
1920. day. satical 
shou 
MONDAY to FRIDAY, SEPTEMBER 20rx to 24ru. 
MISCELLANEOUS Inon anv Sree Instrrore.—South Wales Institute of Engi- og 8e 
“ - 3 i 
147,338, December 23rd, 1919,—Tum Etzcrno-Durostrion oF neers, Cardiff. Autumn Meeting. For programme see page |24 done‘ 
Metats, J. H. B. Ji bs, 4, Livingstone-road, King’s THURS PTEMBER 30rs. — 
Heath, Deminghor. : ’ DAY, SE MB . . a WATE 
fuel into a furnace at the same steady rate, regardless of the |. The, apparatus described in this specification comprises 6n, oe goes or ire mere | a bmg sen 
depth of material in the feed hopper, the fuel is first taken from | electro-plating drum which is provided with central pc mme in} DENTS AND SicnaL oa GINEERS.—Kailway Clearing , 
the hopper by another screw. This screw, marked A, is of each end, which permit the insertion into the interior of ‘the London. Sixty-first conference. 8 p.m. 
4 PORT] 
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PUBLIC NOTICES 


PUBLIC NOTICES 


ya Assistant Engineers Re- 
ED for the GOVERNMENT 
RAILWAYS in the GOLD COAST, 
SIERRA LEONE and NIGERIA, for two 

ne each of twelve months’ service, with prospect of 
tours ecy, Salary £480 a year, rising by annual 
ts of £30 to £720 a year, and thence by annual 





ines of £40 to £920 a year. Free first-class 
nasrages and single quarters provided. Liberal leave 
in England on full salary after each tour of service. 
Candidates, aze 22-40, who have had good experience 
ys Civil Engineers on Railway Maintenance, should 
nply’at once in writing, giving age and brief details 
Mhoxnerience, to the CRO AGENTS FOR THE 
fOLONIES, 4, Milbank, London, 8.W.1, quoting 
1/9879. Applicants must have served in some branch 
of His Maiesty’s Forces during the late war, unless 
eatisfactory reasons for not having done so can be 
furnish 1224 





Assistant Engineer (2nd 


[pe ea 
Grade) REQUIRED by she or aae, 
MENT of HONGKONG, 


for 
service in the PUBLIC WORKS: DEPART-’ 
MENT, with”prospect of permanency. 
nr annum for the period of the agreement, and 
thereafter if made permanent £500 per annum, rising 
py £29"ner annum to £600 per annum. Free passages 
provided. Candidates, unmarried, age 25-30, must 
belong to the Institution of Civil Engineers and be 
god Draughtsmen and Surveyors, and should have 
recived training in the Municipal Engineer’s Office 
of one of the large cities and be thoroughly conversant 
with, the routine of such an office. They must have 











had “experience in the Laying and Maintenance of 
Asphalt, Tar-macadam, Sett and other —— of 
Surfacing.”and *must, be qualified to ot 
the Departmental Work ordinarily carried out by a 
District Engineer th a large town.—Applications 
shonld be made at ovee, in writing, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, 
Iondon, S.W. 1, quoting M/H.K.797 9759. Applicants 
must "have served in some branch*of His Majesty’s 
Forees @during* the late war, unless satisfactory 
reasons for not having done so can be furnished. 
128: 
[raughtsmanand Technical 
UCTOR REOUIRED bv the 
GOLD COAST GOVERNMENT RATLWAY, 
for two tours, ‘each of twelve months’ 
service, with possible permanency. Salary £450 ner 
annum, rising by “annual increments of™£15 to £600 
pr annum. Free single quarters and _ first-class 
passages, Liberal leave in England on full salary.— 
Candidates, age 23-40, who must be capable Mechanical 
Draughtsmen, have a sound technical knowledge of 
Locomotives and Machinery, and have ability to 
instruct. and deliver Lectures to apprentices, &c.. 
should anply at once, in writine, giving age and brief 
details of exnerience, to the CROWN AGENTS FOR 
THE COLONIES, 4, Millbank, London, 8.W. 1. 
Applicants must have served in some branch of 
H.M. Forces during the late war, unless satisfactory 
reasons for not having done so can ished. 
Proremen of Buildings Re- 
QUIRED bv the GOVERNMENT of 
CRYL ON in the HARBOUR ENGINEER’S 
DEPARTMENT for a period of three years. 
with possible permanency. Salary £320, rising to 
£360 per annum by annual increments of £15, plus a 
temporary increase of 33 1-3 per cent. and a house 
allowance of 74 per cent. on salary od = men or 
11 per cent. for married men. ree passages for 
person engaged, and, if married, for wife aad children 
(if any), not exceeding four persons besides himself. 


Candidates, age between at and 35, who must have 
served in some branch of H.M. Forces during the late 
war, unless their reasons for not doing so are entirely 
satisfactory, should be capable Estimators of all 
classes of Building Work and good controllers of 
labour. They must have a practical detail knowledge 
of modern Building Construction in all classes of 
materials, and capable of undertaking the Erection of 
New Buildings and the Upkeep and Maintenance of 
eristing Buildings, including Paved and Metalled 
Roadways and Drains. 

Apvly at once, by letter, stating age, whether 
married or sincle. aoe t coal parE of experience, 
to the CROWN AGENTS FOR THE COLONIES, 4. 
Millbank, London, S.W. re and p..-:B. M/10,064. 

1284 


an Royal Air Force. 
to 


RECRUITS WANTED. 
SKILLED TRADESMEN.—Pay 3s. 
5s, 6d. per day for 7 days a week on joining, rising to 
188. per day, Age’ 18 to 28 civilians, and 18 to 24 
ex-Servire ren. 
pUNSKIL ED RECRUITS for training as Riggers, 
= ‘ographers, Hydrogen Workers, and Fabric 
— Pay to commence 3s. per day for a 7-day 
—— or write: INSPECTOR OF RECRUITING 
Wo 2 Air Force, 4, Henrietta-street Covent Garden 
4097 





——— 





Survey. Department, Gold 
COAST COLONY 


abt APPLICATIONS are for 
VEYORS PENSIONABLE APPO . as SUR- 
lastructst) no gta tas TRUCTORS (including Chief 
Suauctor) in SURVEY and MATHEMATICS at a 
Startin School in process of formation for Natives. 
oan ing salary, according to qualfiications and ex- 
Mt on the scale £480 to £920 a year, rising by 
with increments of £30 to £720, thence by £40, 
Fite a charge allowance of £72 added after £720. 
a se of promotion by selection to higher rates. 
Liberate nished quarters or an allowance in lieu. 
aap allowances when travelling. Leave at the 
month, ve days’ vacation leave for each callendar 
return vf Service, followed by five days per month 
“coal leave if returning for further service. Free 
og an! both ways. A tour of service normally lasts 
avin welve months, according to the exigencies of the 
gery Wat who have had practical experience of 
H the A.M.LC.E 


erry 
should apply at once, by lett to 
AGENTS FOR THE COLONIES 4 
London, 8.W. 1, quoting M/10.184. ‘Cand 
War, unless satistacto: > wanaal yy a he os 
Ty reaso 

so can be furnished. r nee 1291" 


have served in some branch 





late 
WA" TER POWER CONCESSION IN UGANDA. 
for the RECEIPT of APPLICATIONS 
ed the Government of the Uganda 
PORTION of the R 
IPON- FALLS of the NILE 
aRE N EXTENDED to the 19th February, 1921. 
bank, London 





done 
oun otice.—The Time Limit 
for a CONCESSION of a 
HA 
CROWN = tee pt FOR THE COLONIES, 4, Mill- 
8.We1, 1223 
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The Engineer 


ae CONTENTS OF THIS_ ISSUE. 











Oil Switches for Large Electrical Supply Systems. 


Twist Drill Sharpening Machine. 


Speculation and Hypothesis. 





A Seven-Day Journal. 


A High-Compression Marine Oil Engine. 





The Motor Ship Roosevelt. 
British Association Meeting at Cardiff—No. II. 


Machine Tool Exhibition at Olympia. 





University 


Del 
LECTURER in 
NEERING, 
Salary £450.—Applications, 
recent testimonials, should be.sent not later than 


of London, King’s 
COLLEGE. 


DEPARTMENT OF ENGINEERING. 

The egacy require the SERVICES of a 
CIVIL and MECHANICAL - ENGI. 
to take up his duties on ist October. 
with copies of three 





for years of service. 


Pe HER i id Filtration of Water. og vt vic 2, from whom further particulars may 
GS 
o ot a ee 
fio, | ae Engineering in August. Wigan and District Mining and 


APPLICATIONS are INVITED for the following 
VACANCY :— 


LECTURER IN ee: 
Salary scale, £250-£10-£290-£15-£500. 
In fixing initial salary full allowance will be made 


Particulars may be had from the PRINCIPAL. to 


whom applications should be sent as early as se 
— 24 

















PUBLIC NOTICES 
The Polytechnic, Regent-street, 
wa; 
SCHOOL OF ENGINEERING. 





President of School. The Hon. Sir CHARLES 
PARSONS, K.C.B., M.A., LL.D., D.8c., F.R.S., 
&e. 

Head of Department : 0d J. SPOONER, M.I. 
Mech E. M.I, E., AM Inst. C.E., 
F.G.8., S. 


The DAY DEPARTMENT REOPENS on SEP- 
TEMBER 14th, 1920. 
ENTRANCE EXAMINATION, SEPTEMBER 13th, 


at Ten o’clock. 
Three-year DIPLOMA COURSES in MECHANICAL 
LE CAL 


ENGINEERING, E ENGINEERING, 
MOTOR CAR ENGINEERING, CIVIL ENGINEER- 
ING. 


Practice in the Laboratories, Drawing-office, Work- 


shop, and Field. 
Fees 21 Guineas per annum. " 
The EVENING DEPARTMENT REOPENS on 
27th SEPTEMBER, 1920. ae enrolled on 
September 15th, 6 to 8.30 p 
Detailed prospectus of Day ‘and Evening Depart- 
2d. post paid, from the DIRECTO Fs 


EDUCATION, 
(ity of Bradford Education 
COMMITTEE. 


TECHNICAL COLLEGE, 

APPLICATIONS are INVITED for a LECTURE- 
SHIP in ENGINEERING DRAWING. 

Salary (including war bonus of £85 16s.) up to £500 
per annum to a candidate of suitable qualifications 
and experience. 

Applications, upon forms which may be_obtained 
from the PRINCIPAL, Tecknical College, Bradford, 
should be forwarded to the Principal as soon as 


possible, 
BY ORDER. 
1123 





18th August, 1920. 





City of Lincoln 


MUNICIPAL TECHNICAL SCHOOL. 
A. E. COLLIS, M.I.M.E., Principal. 
TAMERS are INVITED for an ADDI- 
TIONAL LECTURER in the Mechanical ree mee 
Dapertinant- Candidates will be required to take day 
and_ evening i a degree or equivalent 


qualification desirable, 
Workshop and —" office training, teaching 
experience, an experience in eering labora- 
tory “eatential. 

encing £325, rising by annual incre- 
mente o of £12 10s. 00. 


Form of application and further particulars may be 
obtained from the CIPAL, to whom applications 
should be returned as soon as possible. 1130 


= | County Borough | of Stoke-on- 


CENTRAL umes. OF SCIENCE AND 
TECHNOLOGY. 
ENGINEERING DEPARTMENT. 
Principal : A. W. ASHTON, Ss. I.E.E. 

A FULL- DAY COURSE » ENGINED RING 
(Mechanical, Electrical and_ Civil), th preparation for 
the External Degrees of London University or. for 
A.M.LC.E. Examinations, WILL COMMENCE on Med 
2ist SEPTEMBER, 1920, at the above School. 
£20 per Session. Full particulars may be obtained 


from the Principal. 
R. P. G. WILLIAMSON, 
Director of Edueation. 





Education Offices, 
Town Hall, Hanley. Stoke-on-Trent, 


August, 1920, 1210 


PUBLIC NOTICES 


(Jounty Borough of Barrow-in- 
FURNESS. 
TECHNICAL AND JUNIOR TECHNICAL 
SCHOOLS. 
ipal: D. HARDMAN, M.Sc. 
APPLICATIONS are JITED for the POST of 
TEACHER of ENGINEERING SUBJECTS (Graduate 
or equivalent qualifications). 
al: according to experience and qualifications. 
Max. £450. 
Further particulars may be obtained from the 
Director of Education, Town Hall, to whom applica- 
4 should be forwarded on or before 14th September, 


By Order, 
L. HEWLETT, 
Town Clerk and Clerk to the Local 
Education Authority. 





Town H: 


all, 
30th August, 1920. 1243 





(jounty Borough of Stoke-on™ 
TRENT. 


CENTRAL SCHOOL OF SCIENCE AND 
TECHNOLOGY, STOKE- no ene aR 


ENGINEERING DEPARTMEN 
The Governors invite APPLICATIONS ey the Sead 
of LECTURER in MECHANICAL ENGINEERIN 
Candidates should hold a University 
equivalent qualification, 
teaching and works experien 
Peal commencing salary will be £350 to £400 per 
anpui 
Forms of application, which should be returned. 
duly completed, as early as possible, and further par- 
ticulars may be obtained on receipt of stamped 
addressed foolscap envelope from 
Dr. W. LUDFORD FREEMAN, 
Director of Education. 
Education Offices, Town Hall, 
Hanley, Stoke-on-Trent, 


July 30th, 1920. 1091 





(jounty Council of Durham. 


ga se Serger. 
ATING GINEER. 


APPLICATIONS are INVITED for the APPOINT 

MENT HEATING ENGINEER, at a salary at 

the rate oot £450 per annum, rising by annual incre- 

ments of £25 to £550 per annum, with travelling and 

Ho area allowances in addition on the County 
e. 


Preference will be given to qualified engineers with 
experience in the Preparation of Plans and Specifica- 
tions for and in the Supervision and Testing of 
Heating Schemes. 

For particulars of appointment and form of seer 
apply, enclosing stamped addressed 
saveons. to the DIRECTOR OF EDUCATION.’ Shire 

31, Dur! 

Last day for Ra applications, Friday. 
24th September, 

Canvassing, directly: or indirectly, is prohibited, and 
will disqualify. 

hire Hall, Durham, 


10th August, 1920. 1004 





(jounty Borough of West Ham. 


MUNICIPAL TECHNICAL INSTITUTE, 
ROMFORD-ROAD STRATFORD E. a 
TWO full-time ASSISTANT LECTURER 
DEMONSTRATORS in MECHANICAL ENGINEER, 
ING WANTED for next Session. 
Salary £300-£15-£525 per annum. 
Must be graduates of British University. 
Applications, with esr ap = qualifications and 
copies of recent testimonials, id be sent to the 
PRINCIPAL, Municipal Techatosl: Ta Institute, Romford- 


Parish of 


Lambeth : Board of 


GUARDIANS. 
Poor of the Parish of 


The Guardians of the 


Tommpeab hereby invite TENDERS for SUPPLYING 


ONE 
to their ® School. Elder-road, West Norwood, 8.E 


00-SHIRT CAPACITY WASHING oo 
general description of the Machine Greene. 


A 
together with form of Tender, can be obtained from 
this office. 


The Tenders, which must be sealed and super 


scribed ‘‘ Tender for Washing Machine,”” must be sent 
to the undersigned or placed in the box provided for 
their reception in the office of the 
Guardians by the tenderers or their representatives, 
if they so desire, 
Sentemher. 


Clerk to the 
on or before Saturday, 11th 


The Guardians do not pledge themselves to accept 


the lowest or any Tender. 


= By Order 
=a JAMES L. GOLDSPINK, 


Clerk to the Guardians. 


” Guardians’ Board-room and Offices, 


Brook-street. Kennington-road, 
28th August, 1920. 





TheP Proprietorsof British Letters 


the 


PATENTS AND DESIGNS ACTS, 1907 anp 1919 
HOLLOW RUBBER ARTICLES; 


TENT No. .109,075 are PREPARED to 
SELL the PATENT or to LICENSE BRITISH 
MANUFACTURERS to work under it 


d machine for making 


process an 
hollow rubber articles, in which the rubber is forced 
anaes acm into the moulds and vulcanised before 
removal. 


Address : BOULT, WADE and TENNANT, 
111/112, Hatton-garden, 


1231 London. E.C. 1. | 


[ihe Proprietor of Patent No. 
22,492 of 191%. for 

“IMPROVEMENTS IN BOILER 
TUBE CLEANER SYSTEMS,” 

is DESIROUS of DISPOSING of the PATENT 
RIGHTS or of negotiating for the GRANT of 
LICENCES to work thereunder. Communications 
oe be oo i to; 

F. GOLBY. Patent Agent, late of His Majesty’s 
Patent Office, 3, John-street, Bedford-row ian 








Reeonstruction Reinforce- 
MENT. 


oe APPLY for PAR- 
CUT.ARS TON REIN 


vantages ypes. 

Weston Sys is used by the Port Londo: 
Authority on ite vast schemes of construction, with 
resuli in several 


highly satisfactory ite. Agents wanted 


THE WALKER-WESTON CO., Ltd. 
7. Wormwood -street, 


London, E.C. 2. ‘Ex. 





PUBLIC NOTICES (continued) 
Page Il. 





“ENGINEER” WANTED 





WANTED 
P1850 r 


HE ENGINEER,”’ Vol. 107, 
Address, P1850, The Engineer Office. 





SITUATIONS OPEN 
Pages II. and III. 


SITUATIONS WANTED 
Pages HMI. and IV. 


MACHINERY, &c., WANTED 
Page IV. 


FOR SALE, 
Pages IV., VIII, CXX., CKXXL, & CKXII. 


AUCTIONS, 
Pages CXIX., CXX. and OXXVI. 


PREMISES TO LET OR WANTED 
PAGE CxXxX. 


WORK WANTED, Page IV. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IV. 





For Advertisement Rates See 
Page 229, col. I. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXXYV. 





read, E. 15, not later than 5th September, 1920. 878 
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PUBLIC NOTICES 


PU BRIC NOTICES . 


_ SITUATIONS OPEN (continued) F 











Beroda | State Railways. 
ERS are INVITED ge Tons T- 

soos i us (B.S.), 30 1b. per yard, with. 16 Tons 

Form of T Tender, schedtile and specification, with 
general conditions of contract, ne 4 be obtained from 
the Consulti Messrs. RENDEL, or: aervend 

and TRITTON, 12-14, Dartmoutt: street, Westm 

8.W. 1, on payment of the sum of £1 1s. (which will 
not be returned), 

Tenders must be delivered at the above address not 
later tham Noon on Tbursday, 9th September, yp. 





Bombay, Baroda, and Central 


INDIA RAILWAY COMPANY. 


pared reseive up to Noon 
on Friday, 17th September, TENDERS for the 
SUPPLY of— 
CAST IRON BEARING PLATES. 

Tenders must be made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 20s. each (which will not be returned.) 

he Directors do not bind themselves to accept the 
lowest or any Tender. ‘ 
8. G. S. YOUNG, 
Offi » Si Reepairemt 


tminster, 8. W. 
ist September, 1920. 


The Directors are pre 


Secretary. 


1320 





Cera of Durban, N atal. 


Corporation of Durban, Natal 
TENDERS. for the SUPPLY. and 
>TON LARGE RESERVOIR SLUICE 
GATES, each 30ft. by 11ft., with Appurtenances, at 
pag g tg Reserveir, Durban. The Sluice Gates 
to be made to the design and satisfaction of Mr. W. M. 
oy urban. 


receive 
EEACT of TWO 


Water Engineer. 
‘0 be approved before shipment by the Representa- 

cise Engineers, W. H. Radford and Son, Albion 

Chambers, Not ham, 

Alternative Tenders for delivery f.o.b. British port 

would consid 

Specifications can be obtained from, and sealed and 
endorsed Tenders be red to, the under- 





delive: 
signed on or before 12th October, 192 
The lowest or any Tender will ao necessarily be 


accep : 
By, Order, see ger 
WEBSTER, STEEL and 00., ; 
5, East India-avenue, E.C 
1292 Agents to the teamentiien 3 > 





ondon County Council. 
TENDERS are a ae a fcr e lc 4 and 
DELIVERY of 1500 Tons of MILD STEEL CON- 


sw upon payment to the 

the sum of £2. This amount will ¢ only be rebareabie 
if the tenderer shall have — in > poel fide Eo are 
and shall ant} have wi Full 

ticulars may be obtained at the County “Hall before 
payment of this — No Tender received after 4 p.m. 
on Monday, 20th September, 1920, will be considered. 
The Council does bs biad itself to oe any Tender, 


JAMES BIRD, 
1211 Clerk of the London County Council. 3 


ae i, 


fem foll nF, 5 
INE 500 K.W. SHUNT and 
440 to 550 vaits, by eo a souls le-ex, An. 


sion Engine by oo —e 
TWO Exhaust 
ONE SURFACE tCONDENSING ar by ee 


Wallsend Slipway and Engineering aes Lia... 
Ed Three.throw Air 


ie | See Blee. 





a 8 Pumps, direct driven by 

ic mo 
ONE CE GAL CIRCULATING PUMP for 
same, direct driven by electric 

ONE COOL WHR oe 

FOUR atte BOILERS, 3 30ft. by S8ft. 6in., 
150 ib, working th mechanical stokers, and 
three fitted with 6 perheaters. 

ONE Climax WATER-TUBE panes. suitable 
for 15,000 tb. per hour, 200 working pressure. 

9in. STEEL STEAM PIPES a VALVES. con- 
aected with the 


above 
THREE Weir FEED yo FEED PIPES and 
"a connected with t ’ 


bore, electrically driven 
ONE VERTICAT.. “DUPLEX P, by Lamont 
and Cou., Paisley, cylinders 5in., stroke 6in., suction 


3tin 
COAL BUNKERS and CONVEYOR with MOTORS. 
The above are FOR SALE at emouth Corpora- 
a Electricity Works, and may be seen by appoint- 


ent. 
por further partienlars, apply to C. TURNBULL, 
M.I.E.B., Borough Electrical Engineer, Tynemouth. 
1019 





Singapore, Straits Settlements. 
ATER DEPARTMENT. lan Municipal Com- 
missioners of Singapore REQUI an_ ASSISTANT 
ENGINEER, age 25-35, on a nee joe! agreement, 
with possikie extension. He must have had a g 
technical gyre a regular training as a civil engi- 
neer, and have a. practical snowiedan) of Surveying, 
Levelling, end Estimating. and at least three years’ 
experience in works of Water Bassiy. including the 
cblle¢tion, filtration, pumping, and distribution of 
water, in the design and in the construction of 
new works and in ordinary maintenance. Experience 
in the design and construction of reinforced concrete 
structures is desirable. Preference will he given to 
an assistant who has passed the examination of the 
Institution of Civil Rasinets as Assoc. M. Inst be 
Salary 7200 dols. for the first, 7800 dols. for the 
second, and 8400 dols. for the third year, paid 
monthly, in dollars, the curfency of the Coleny, the 
value of the dollar being two shillings and fourpence 
sterling. The pay of the appointment for the first 
year at this rate would be £840. In addition, there is 
a temporary allowance of 10 per cent, on the salary, 
which is subject to revision at ariy time. Such loeal 
transport allowance as may from time to time be 
sanctioned by the Commissioners will be paid. Free 
passage will be peovided. with half-pay during the 
voyage out. candidate must pass a 
medical cxaminhhida. Applications, stating whether 
married or single, age, and place of birth, and giving 
details of education, training, aud experience generally, 
and in waterworks particularly, and referring to all the 
above requirements seriatim, accompani 7 copies 
(only) of testimonials, and a personal references, 
lodged with Messrs. C. C. LINDSAY and 
PE . M.M. Inst. C.E., 180, Hope-street, Glasgow, 
Agents for the Commissioners (who will give further 
particulars Emenee, not later then se es 











The South Indian Railway Com- 
PANY, Eimited, are prepared ve 
TENDERS for the UPPLY” ot VOLUTE a and 
HELICAL SPRINGS boat 5400). 
Speciftcations and forms of Tender may. be obtained 
at the we Offices, 91, York-street, West- 


minster, 8.W. 

Tenders, sddvediol to the Chairman and Directors 
of the South Indian Rallesy Company, Limited, 
marked “* Tenders for Springs,’’ must be left with the 
undersigned not later than 2 p.m. on Wednesday, 
the 29th September, 1920 

A charge, which will not be returned, will be made 
of £1 for each copy vf the specification. 

Copies of the drawings may be obtained at the office 
of Bo White. Esa., M. Inst. C.E., Consuiting 
Engineer to the Company, 3, Victoria-street, West- 
minster, S.W. 1. 

By <= 


. B. REYNOLDS 
For Managing Director. 
91, York-street 
Westminster, 8.W. 1, 


25th August, 1920. 1319 





PLANT FOR SALE. 


e Gravesend Oorporation 
invite TENDERS for the PURCHASE and 
REMOVAL of :— 

“WO 150/200-kilowatt Three-crank, Compound, 
Single-acting, Alley and MacLellan STEAM 
GENERATING SETS, direct coupled to 

hire Dynamos, 460-500 volts, 400 

revs. per minute, steam pressure 160 Ib. 
Sealed Tenders, addressed to the ‘‘ Town Clerk,” 
4, Woodville-terrace, Gravesend, and endorsed 

‘Tenders for Plant,’ to be received on or before 
September 27th, 1920. 
Further particulars and permit to inspect may be 
obtained from the undersign: 

The Corporation do a bind themselves to accept 
the highest = any Tend 

OROUGH ELECTRICAL weteetin 

Suffoik- ae. Gravesend 





AMENDED ADVERTISEMENT. 


(Jounty Borough of Sunderland. 


wintentia: ae AND 
The Corporation in vite APPLICATIONS De the 
ao. of BOROUGH ENGINEER and SUR- 
V Genthiates must have had a training = all 
branches of Engineering and Surveying, and be 
Members the Institution of Civil Engineers or 
possess other like qualifications. 
The salary will be at the rate of £1000 per annum 
Canvassing, either directly or indirectly, until after 
the first selection of candidates, will be deemed a dis- 
qualification. 
Applications, together with copies of three recent 
testimonials, which will not be returned, addressed to 
the undersi endorsed on cover *‘ Engi- 
neer and Surveyor,” are to be delivered at my office, 
Town Hall, Sunderland, not later than Twelve o’clock 
at Noon on Friday, the 24th day of Soqtember next. 





; Town Clerk. 
Town Hail, Sunderland, 
19th August, 1920. 1093 
Port of London Authority. 
ENGINEERING DIVISION. 
The Port of London Authority are prepared to 
receive APPLICATIONS for the XPPOINTME NT of 
ASSISTANT MARINE ENGINEERING SUPERIN- 


TENDENT. Candidates, whose age mist not exceed 
36 years, must be Corporate Members of the Institution 
of Naval Architects, and possess suitable qualifications. 

Also they must have been trained as Marine Engineers 
and have considerable experience in the Design, Con- 
struction and’ Repair of ging Plant, Tugs and 
other Harbour Service Craft, both in respect to Hulls 


and Machinery. Sea-going experience, whilst not 
essential, is desirable. : ’ E 
Particulars of the conditions of service will be 


found on the form of application, which may be 
obtained at the office of the Chief Engineer, 109, 
Leadenhall-street, E.C,., to whom all applications must 
be addressed and delivered not later than Noon on 
Monday, 4th eee 1929. 

Cc, B.S. tsa E Seppe 


eM. 
, Chief Engineer. 
1254 


ae August, 192¢ 
109, Sedeabatl- street, E.C, 3, 





South Indian | Railway Company, 


The Directors are a “to receive Prine cage ol 
APPLICATIONS from duly qualified candidates for 
the APPOINTMENT of ASSISTANT ENGINEER 
on * the Company’s staff in India 

Candidates, who may be — = the ages of 24 and 
380 years, must have received a sound general and 
technical education, followed by pupilage with a 
Civil Engineer engaged in Constructional Work or as 
Engineer to a British Railway Company. . Candidates 
must also have passed ssociate Membership 
Examination of the Institution of Civil Engineers, or 
have taken a Degree exempting from such examina- 
tion. The terms of the appointment are a three 
years’ agreement in the first instance, commencing 
on a salary of 450 Rupees per mensem, and ps oy 
annual increments of 50 Rupees per mensem fi 
year of approved service, to 800 Rupees in the eighth 
year. The Company will provide a first- assace 
to India, and the salary will commence from the date 
of sailing. 

Preference will be given to candidates who have 
had Railway Experience or who have served during 
the late war. 

Applicants must give a full chronological record of 
their career, stating whether they are married or 
Single, and including details of their education, 
training and subsequent civil or military experience. 

Applications must addressed to the agg 8 
oneeing Engineer, ROBERT WHITE, 
M. . C.E., 3, Victoria street, Westminster, . 


[Union of South Africa. 


SOUTH AFRICAN RAILWAYS AND 
MINIS 


HaRee AD AT. 
APPLICATIONS are oe eee a” the POSITION 
of MANAGER of the NEW S OUNDRY now 
in course of erection at Preto: ng 

CONDITIONS. 

(1) Period of engagement 3 years. 

(2) Salary £750 per annum io ‘allowances in force 
from time to time. 

(Nore.— Present Jocal allowance is £%1 per annum. 
Present temporary war allowance £105 per ann and 
£20 10s. per annum for married and single officers 
er, yy et ) 

(3) First-class single passages to Cape Town and free 
railway Pe to Pretoria. The ‘Administration does 
not grant free travelling facilities in respect of the 
successful candidate’s family. 

(4) Half salary during voyage. Full salary from 
date of reporting in South Africa. 

Leave in accordance with the regulations of the 
Administration. 

(6) 1t is desired that the successful candidate should 
be prepared proceed South Africa carly in 
October, 1920, if a passage is available. 

QUALIFICATIONS. 

Applicants must have thorough practical expe- 
rience in the manufacture of steel castings by the 
** Tropenas ’’ procéss, a thorough knowledge of the 
working of inodern ann . core stoves, shot 
blast plant, &e., and a thorough analytical training, 
and must be capable. of taking “entire control of the 
steel foundry lat in diti to the steel 
foundry. 

Ap plications, which may be submitted in any form 
wan the candidate considers | desirable, together with 




















GENERAL WORKS MANAGER. 
[ihe English Electric Co, Ltd., 
REQUIRE the SERVICES of a 

GENERAL WORKS MANAGER, 


whose duties will be to control under a Managing 
Pt or oe several works of the Company, situated in 

COVENTRY, RUGBY, STAFFORD aid 
BRADFO SED. 


While experience in the Manufacture of Large Power 
Units and Electrical Machinery is very desirable, a 
« experience in the Organisation and Works 
can of one or more large Engineering Works 

Is essential 


Applications, which will be treated in confidence, 
should be addressed to the 1221 4 
Jorxst Manaeine Directors, 
ENGLISH ELECTRIC CO., Lrp., 
Queen’s House, Kingsway, W.C. 2. 





y ANTED, ENGINEERS. with Experience in 
Manufacture and Sale of Light Railway 
Material for branches abroad; must be bachelors, 
age 25/35 years, and have knowledge of accounts. 
Address full particulars of experience, &c., to 1298, 
The Engineer Office. 1298 a 


WA 





7 Comtzcating., Company 

for a MECHANICAL ENGINEER 
to Supervise Plant: experience. with contractors a 
récommendation; three years’ agreement; free 
passage out and home on satisfactory completion of 
agreement ; salary Rupees 900 per month, with annual 
inerease of Rupees 50 per month. —Reply by letter 
only, po | Ar particulars of experience and refer- 
ences, to TATA, Ltd., Capel House, New Broad-stfeet, 
London, Ee 2 251 4 


ANTED, SHIP DESIGNER for Shipyard and 


General Engineering Works in Bombay; 
bachelor. preferred—Write, stating experience, age, 
and salary required, to Z.0. 957, care Deacon's, 
Leadenball-street, E.C. 3. 1142 A 





yee Thoroughly Up-to date.MAN to TAKE 
of PROGRESS DEPARTMENT in 
Engineering fem in the North, employing about 500 
men.—Address, stating experience and a,” 
1198, The Engineer Office. 198 A 





JANTED, THREE CHEMISTS with Experience in 
Steel and Ironworks Analysis. Must be capable 
of analysing refractories, coke, coal, gases, and be us 
to Siemens’ basic process.—Address, stating experience 
and salary required, 1182, The Engineer Office, 1182 
Ww ANTED, Well-trained ASSISTANT ELECTRICAL 
ENGINEER.—Apply, THOMAS rts wie 
and SONS, Ltd., Huddersfield. 








SSISTANT ENGINEER REQUIRED for Ampotiant 
Z Argentine Railway ; — have passed Inst. C.E. 
Exam. or equivalent and bad good Railway ee 
should not exceed 30 ; 


ence ; age TT a oar 
giving —t and details of training and experi- 
re . EN EER,” care of Street’s, 30, — 





OES INSPECTOR.—WANTED by the Man- 
ester Steam Users’ Association, 4 practical 
ENGINEER. ee 25 to 35, conversant with the Con- 


of Boilers and 
POSITION of INSPECTOR ; 
him to examine boilers internally and also to go up 
the flues; he must be capable of taking boiler dimen- 
sions, making sketches of boilers and drawing up 
reporta. Sennins salary £250 per so. a 





tik 





A R, ios hi 
ree irene 
Zz ritish no Aare C ompany E 





oreanies a ress appli Now 
ie bro} lea. t enone iy 
tinea fie, lied, a in ms. salaement 

at liberty, to 1 The Engineer r Omit 





1265" A 

IMMEDIATRL 
_ aes YES for eee and Pe 2 PRE. 
oy & firm of Machine Tool Makers and Manutacte vealand 


eer ps. On Sapmigsion basi ters of 
@ Engi ineer O r only, ‘igi, 





=~ th 






OBERT HEATH and LOW eee 
QUIRE the SERVICES of a CHIEF 
for their Low Works, Bradford. 


Ltd., 


he d 
‘our indry 









comprise the Management of extensive 
Engineering Shops, together with Bupervighag a 
Maintenanee and Repair of Gerry, Blast-furnage tte 
Rolling Mill Plant. Applicants should cive ful ph 
tioulars of previous experience and state a, 












salary requited.—Replies to be addressed {. ta 
HARDING. Esq., Robert Heath and Low Moor, |i: 














Stoke-on-Trent, 1309 4" 
Sey ae REQD. for India; Works, D.0, 
exp. essential; age about 0, ~ 
ait ng mt £600/700 p.a.—Apply, LAU RIE ini 
16, ene. Jept.), Employment Specialists, . 
Bastughal st., es C. No preliminary fee. 18s 39 4 2%, 
SUPERINTENDENT BODY MAKER k kat TRED 
\ for Mass Pr presets of Open. Cars ; Londo, 
istrict ; must be experipncetl in all classes ang hing 
held sinilar polite. rat particulars, experience 
galery Tequired, to X. Y. Z., c.o. Box A. 7208, 131 
bebtrest, EC, 1260 
ORKS MANAGER WANTED, with Keesinas 
of Smelting and Refining White Meta! Alloys 


Address, stating experience and salary expect d, 
The Engineer Offiee. een 





7OUNG MECH. ENGINEERS REQD. for Oilficlés 

abroad ; plant erection, &c.; single, under $9; 
well-ediscated ; commencing sal. Ra. 400 p.™m.—Apply" 
eg and ‘CO. (Eng. Dept.), Employment Specia): 





ists, 28, Basinghall-st., E.C. No preliminary fee. 
1323 4 
WANTED. | a Competent DRAUGHTSMAN: (Oy. 
had an net experience of’ Blast 
furnace, Open-hearth Plant, Rolling Mills and Geni 
m and Steel Works Practice.—Apply, stating age 
experience, wages expected and submitting copies 
three. recent testinonials, to Messrs. GUEST, KEEN 
nd NETTLEFOLDS, Ltd., Dowlais Works, Dowlais 
1218 4 





et AT ONCE for ey gl Office in. London, 
First cer Pig y ES sp fA with experience 
Maclin 


in Electric ana ery. the 
JUNIOR DRAUGHTSMAN ——Box 700, 


Han 
and Goodman, Ltd., 57, Ludgate-hill, London, "EC. 


127 4 
_ANTED Prag a LTT Werks near Manchester, 
TWO GOOD LOCOMOTIVE DRAUGHTSMEN, 
accustomed Taking Out Weights for Estimates— 
Address in confidence, stating age, experience, an 
wages required, 1202, The Engineer Office. 1202 4 





WANED. rpg obi TSMAN for Large Works in 
ust be experienced in Cenerl 


b: us 
engineering hia Mil Work; bachelor preferred — 





rite, staging age, exnerience and salary required, to 
EE 958, care Deacon's, Leadenhall-street, Londo, 
1143 4 

DRAUGHTSMAN, Expen 


ae: First-class 
enced in modern Air “Compressor Work and 
Steam Engine Practice. —Address, with full particulan 
experiénce and salary required, 1238, The rages 

ice, 283 A 





WASTED. Fully Qualified DRAUGHTSMAN fo 
eral Engineering Shops, Jig and Tool Work; 

ofily fnlly conipetent man need apply.—Address, with 

pees of training and experience, 1153, Th 
ngineer Office. 1155 4 





ANTED, Good All-round DRAUGHTSMAN, Used 
to Blast- ay one Steel Works.— A 
1268,;,The Engineer O 


ANTED IMMEDIATELY, CAPABLE. CHIEF 
UGHTSMAN ee to Refrigeration 
aid General Brewery. &c., 


good remuneration 
ts to suitable nah: 





ork ; 
no inexperienced man 


and prospec: 
need apply.—Address, 1069, The Engineer Ons. 
9A 





by letter. experience jous engage- 

ments, &c., oe "ie "SECRETARY, g. go 

Manchester. 1266 a 
OMBAY.—An English HAG of General Engi 

B REQUIRE a SANITAR ENGINEER of good 


otabesion and sodrebs, ahs to Discuss Sanitary 
Schemes with “overnment Engineers, make necessary 
P and Estimates, conduct correspondence and 


carry through contracts; must be a _ practica! 
experi Man in ‘all classes of sanitary work ; 
eae age 25 to 30.—Address, 1271, é Engineer 


1271 a 





EX GINE A Large Enginééring Concern bere 8 a 
VACA CY for a First-class ENGINEER, wi 
experience of the Manufacture of Steam Turbines and 
Condensers ; must be good disciplinarian and used to 
Control of Machine and Erection Shops, and able to 
organise work to produce maximum. output. The 
position offers excellent prospects to the right man. 
Applications should state full particulars of previous 
experience, age and salary required.—Address, 1155, 





ANTED IMMEDIATELY in Large Manufacturing 
town in Midlands, TWO efficient JIG and TOOL 
DESIGNERS used to high-class Motor Work.— 
Address, stating remuneration required, 1204, Th 
Engineer Office. 1204 4 





ANTED, JUNIOR DRAUGHTSMAN of 
ADVANCED IMPROVER fot small progressive 
firm manurewsing oil engines. Preference given to 
one experienced in small two-stroke vertical Oil 
ines. Permanency to right man. State age, 
experience, salary required, and references.—Address, 
1095, The Engineer Office. 1095 A 
ANTED, TWO 


\ used to fron and Steel 
Address, stating age, experience, 
whether married or single, 1114, 





DRAUGHTSMEN, 
Works Practice-- 
salary required, and 
The Engineer Office. 


First-class 





The Engineer Office. 1114 A_ 

1. ENGINEERIN DRAUGHTSMAN _ REs 

NGINEER (Liverpool District) to Take Charge of | (IVIt, ENGINEERING se itlishnent, Ireland, 

Works Plant; experienced in Lay-out of new a salary £2 86. per we plus Civil 

work ; also Msintenarce ; position poreeeet 4 only | Service War Bonus at present equivalent to £2 158. 

first-class men need apply.—Write details of age, ex- per, week. = Apply. a ane, .gualincattons. we 
t testimonials, to 


perience and salary required, to 983, The Engineer 
Office: 983 a 


NGINEER (27), Sound Technical al Training, M 
anical, electrical, and civil, Post. 
TION with good future prospec ig ¥en full par- 
ticulars, salary, &c., P1840, The Pigineer os Sak 





perry of t ls as to experience, and 

a all in duplicate, should reach the NGINEER (28), Engiosring, ollege, sae Army 
SECRET ‘ARY, Office of the High Commissioner for experience, now ES OSITION _ to 
the Union of South Africa, 32, Peace © 8.W. 1,] advance in engineering _firm.—Address, a ad 
not later than the 13th September, 1920. 1117 Engineer Office. 








SITUATIONS OPEN 








OUNDRY MANAGER WANTED, Accustomed to 
he Economical Production. of General Tron 
Castings, preferably with knowledge of Ingot —_ 


ence and enclos 
SUPER: INTENDING Civit "ENGINEER R, H. M, 
yard, Haulbowline. 


Jt 





OMPETENT HEATING and VENTILATING 
w DRAUGHTSMAN REQUIRED by old-estab 
lished firm of Engineers in Westminster. Also 
JUNIOR DRAUGHTSMAN .—Address, giving ate 


experience and salary expected, P1864, The Engineer 
flice. P1864 A 





RAUGHTSMAN (ENGINEERING) WANTED, ¥x- 
perienced in Design of Coal-screening rk 
State experience, age and salary required . G, &. 
TURNER, Ltd., Langley Mill, Notts. : 








ey Te (JUNIOR), sates, with & 















Engineering Repair Works and able te Control 
Time-office and "Stores if required to do #0,—Write, 
stating ave, experience and salary, to Box R, 689, Lee 
and Nightingale, _Advert,_ Offices, Liverpool., 12764 











P ing Plants of well-known British manufacture ; 
seme ave first-rate commercial and Electrical Experi- 
encé.— Write, ‘stating age, “experience and Salary 
required, to 1308, The Engineer_ Office. _ 1308 Au 


ANTED AT ONCE, TWO or THREE YOUNG | Production, Apply... stating age, experience knowledge of Light Paper Trades Machinery. = 
MEN, having had practical engineering training | salary required.— Address « FOUNDRY, Write. stating age, experience and salary expected, } 
and also some previous experience fot Pro; Depart- | Porteous and Co., ‘Advertising Agents, ee confidence, to 587, Sells Ltd., 168, Fleet-street, E.C. 
ment.—Please state what sa! required and past P1817 A 1 
experience to W, O. L., c.o. Dixon’s, 195, Oxford mee 
atreet, W. PI8it A DPAgcutemen. Timer ia TAN, - ,VIC KERS 
ARDWARE, “TUBES, FITFINGS —Large| 1F¥ ELECTRICAL Ltd., ‘Traftorc ses 
ANTED by Firni of Loéomotive Manufacturers, London. firm of Merchants REQUIRE sound COM- | chester, are in NEED of a DRAUGHTSMAN Poe pine 
GENTLEMAN as ASSISTANT to MANAGER: ret ar as MANAGER; must be. keen|ing good experience of Land an one gg oer 
must be | thoroughly conversant with routine of Engi- * ret 8 Li he scope for pn Fa ayant — om poemees -Geare-—-Applicanta shoul #8 culred to 
ti qt applica F- - eamongd is own pew ully), ‘ : G : 
Commnerelal Bide -Addvese statins age, fal detais of fully to co. Judd’s, 97, Gresham-| EMPLOYMENT DEPARTMENT at above ec P 
experience and salary expected, 2, The Engineer | street, Re . 1200 a — 
press owned. RAUGHTSMAN REQUIRED ior London Of ry 
Address, stating age, experience, anc! 
D.—COST CLERK WANTED for Central ANAGER REQUIRED to TAKE CHARGE of 2 Office. P1838 A 
\ me preferably with experience in General M? Sales Department of County House Lighting and | Tequired, P1838, The Enginee! = 
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Railway Rates and Fares. 


As mentioned in our Notes for July, the 
further increase of 16% per cent.—making a total of 
75 per cent. over the pre-war rates—in passenger 
fares, and further advatices in the price of season and 
traders’ tickets, came into operation on: the 6th, 
On the 12th the report of the Rates Advisory Com- 
mittee as to how 53¥ millions additional were to be 
obtained from goods traffic in the eleven months 
from September Ist, 1920, to July 31st, 1921, was 
published. The procedure adopted in this and in 
previous cases was for the Ministry of Transport to 
indicate, through the Advisory Committee, what 
sum had to be budgetted for and the railway com- 
panies then recommended to the Committee how this 
sum should be obtained. To supply the required 
534 millions, changes were suggested which would 
have brought in nearly 55 millions. The Committee 
advised, however, certain modifications which would 
bring the aggregate increase down to 53 millions, 
but an increase in another direction provided the 
additional half-million required to meet the Ministry’s 
estimate. As the report —Cmd. 886—can be pur- 
chased for 2d., we need not comment upon its various 
conclusions and recommendations. Mr. Arthur Neal 
and Sir George Beharrell announced on the 12th that 
these proposals had been accepted, and would come 
into operation on September Ist. Roughly, all rates 
will be 100 per cent. above the 1913 level, and in 
many cases @ flat rate addition has been made. The 
general percentage of increase is 112. In the revision 
made at the beginning of the year coal, coke, patent 
fuel and agriculture received certain concessions, 
which have now mostly been withdrawn. The other 
two outstanding features of the alterations made.are 
that the rates for returned empties and “ smalis ”— 
both a nuisance to railway companies—have been 
increased by 150 per cent. The Irish companies 
have now received some of the justice denied them 
hitherto. Their increases in working expenses have 
been at a much higher percentage than in Great 
Britain. The Irish railways, in fact, have been 
operated ataloss. Before the war the wages of rail- 
waymen were substantially lower in Ireland than in 
England or Scotland; they have, however, been 
brought up so as to be on a level, or nearly on a level, 
with those now in force in Great Britain, which have 
themselves been greatly increased. 


The Colliers’ Threat. 


THE most important development of the 
month connected with industrial labour has, of course, 
been the threat of the coal miners that they would 
stop work if their latest demands were not conceded. 
It was on August 12th that a delegate meeting of the 
Miners’ Federation decided to take a ballot of the 
members as to their willingness to strike in order to 
secure their claims, and at the same time all uncer- 
tainty as to the exact nature of the claims was set 
atrest. Before that time the Northumbrian and some 
of the Seottish men had not been quite in agreement 
with the remainder, but at the meeting just mentioned 
it was decided to demand a reduction of 14s. 2d. in 
the price of domestic coal and an increase in wages 
of from 2s. to 9d. per shift, according to age. It 
was estimated that these changes would represent a 
gross increase in the annual wages bill of the industry 
amounting to £27,000,000, and a burden of £36,000,000 
to cover the reduction in the selling price of coal. 
The miners proposed to meet these expenses by com- 
mandeering the £66.000,000 ‘surplus profit’? to be 
made by exporting coal. The demand for 2s. per 
shift amounts to an advance of 10s. per week on an 
average wage of 91s. 3d., to which amount the collier’s 
earnings were raised by the awards of last April. 
The pre-war average wage was 35s. 5d. per week. 
The new claims were definitely refused by the Goyern- 
ment on the grounds that the home consumer gets 
coal at the present cost of supplying it, and because 
the Government considers. that the profit made 
just now by exporting coal should benefit the whole 
country by way of the Exchequer. It was the original 
intention of the leaders who suggested the strike that 
the results of the ballots in the various districts should 
not be divulged until the whole of the votes had been 
recorded, The results of the voting have, nevertheless, 
been published, and it is noteworthy that they gener- 
ally reflect the attitude of the miners’ local leaders. 
In Yorkshire the voting was almost level, being in the 
proportion of 1.05 to 1 in favour of a strike, while 
there were several districts—Cleveland, Durham, 
Leicestershire, Nottinghamshire, and Northumber- 
land—where those voting for a strike overbalanced 
the more peaceful workmen by about two to one. On 


the other hand, the Lancashire and Cheshire ballot 
included about nine in favour of striking for every 
one against. The Scottish, Staffordshire, and Welsh 
votes were also decidedly in favour of a strike. The 
final result of the ballot was announced on the last 
day of the month as being 606,782 for a strike and 
238,865 against. 


Italy's New Warships. 


Durinc the month Admiral Grassi, the 
Italian naval attaché at Paris, visited Cherbourg to 
supervise the transfer to the Italian Navy of the first 
group of ex-German warships which have been 
allocated to Italy by the All’ed Naval Council. The 
Italian flag was hoisted on board the vessels in 
question—namely, the light cruiser Graudenz and 
the flotilla leader V. 116—with the customary cere- 
monial. The Graudenz has been renamed Ancona 
and V.116 the Remuda. The Ancona will be thé 
largest light cruiser in the Italian Navy: She was 
completed in 1914 and displaces 4900 tons the 
designed speed being 27} knots. Protection is afforded 
by a narrow belt of armour, 3in. or 4in. thick amid- 
ships, reinforced by a 2in. deck. When first completed 
the ship was armed with twelve 4.lin. guns, but in 
1916 these weapons were replaced by seven 5.9in. 
guns. It is assumed that the Ancona will now be 
re-armed with 6in. guns of Italian design. The 
previous Ancona was a central-battery ironclad, 
launched in,1864, which fought at Lissa. The Remuda 
—ex-V. 116—is a large and powerful flotilla leader, 
one of a group of twelve that were laid down in 
Germany during 1916. She is 360ft. ‘n length, 
36}ft. in beam, displaces about, 2485 tons, and’ has 
geared turbines and oil-burning boilers. She is 
credited with a trial speed of 35 knots. The distinc- 
tive feature is a remarkably heavy armament, con- 
sisting of four 5.9in. guns and four 23.6in, torpedo 
tubes. The Regensburg, a sister ship to the Ancona, 
and one or more flotilla leaders of the ‘ V. 116” 
type have been assigned to the French Navy. 


Electricity Supply. 


THE most important developments recorded 
in the report issued during the month by the Ministry 
of Transport respecting the proceedings of the 
Ministry under the Electricity (Supply) Act, 1882- 
1919, are already common knowledge. We refer 
to the provisional determination of some seven elec- 
tricity districts, as already described in these columns 
during the past three months. The report as a whole, 
however, contains an interesting summary of the 
work carried out by the Board of Trade, and subse- 
quently by the Electricity Commissioners, since June 
25th, 1919, the date of the last Board of Trade report. 
Possibly the most interesting feature of the present 
report is the indications which it contains of the 
guiding policy. of the Electricity Commissioners. It 
is to be noted, for example, in connection with three 
applications of the South Wales Electrical Power 
Distribution Company, that the Commissioners took 
the view that it would be in accordance with their 
policy to encourage applications for increased powers 
of distribution. With regard to extensions of existing 
generating stations, the policy of the Commissioners 
in dealing with applications which for the most part 
relate to plant only, has been governed by the follow- 
ing considerations :—(a) The necessity of facilitating 
the development of the electrical industry in any 
district ; (6) the effect of any given extension upon 
the ultimate development of the electricity supply 
in the district ; (c) the undesirability of extending a 
badly placed station in one district when a better 
situated station in an adjacent district could be 
extended, and thus enabled to assist the first-named 
station. It is also apparent from the reference in the 
report to the Nottingham inquiry, that care will be 
taken to prevent the erection of competing stations 
in any one district. Other interesting features of the 
report which may be noted are the indication that 
restrictions against overhead lines will ‘be removed 
wherever possible, and also the work of the Com- 
missioners in connection with loans to local authorities. 
It is stated that careful consideration has been given 
to the periods which should be allowed for the repay- 
ment of these loans, which, according to a schedule 
attached to the report, total for England and Wales 
£1,863,405, and for Scotland £263,830. 


The Air Ministry Aeroplane Competition. 


Tue Air Ministry’s competition, designed 
to discover “‘ the best types of aeroplanes which will 
be safe, comfortable and economical for air travel,” 
started at Martlesham Heath on the third of the 
month. The competition is arranged for two classes 
of machines, ‘small’ aeroplanes. haying seating 





accommodation for six or fewer persons, excluding 





the crew, and “large”? machines accommodating 
seven or more passengers. The rules of the com- 
petition prescribe that the machines and engines 
entered must have been’ designed and constructed 
within the British Empire. The number of entries 
actually received is somewhat disappointing, there 
being but six competitors in the “small”? class— 
Austin, Avro, Beardmore, Bristol, Sopwith, West- 
land—and three in the “large ’’—Central,. Handley- 
Page, Vickers. So far the tests have been consider- 
ably hampeted by adverse weather, for, in order to 
ensure comparable results, it is specified in certain 
instances that the tests-are to be made in still air— 
that is, in winds not exceeding five miles per hour at 
ground level. The chief tests which the aeroplanes 
have to undergo are designed to determine their 
reliability, economy, stability, and landing and 
starting properties. Reliability is being judged by the 
behaviour of the machines on two consecutive flights 
each of 3} hours’ duration. The useful load carried 
on the reliability test, divided by the weight of 
petrol and oil used, is taken as a measure of the 
economy of the machine. Stability is determined 
by the ability of the machine to fly for five minutes 
without the use of any controls or stabilising devices. 
Small machines are required to be able to arise from 
or alight within a circle 175 yards in diameter and 
surrounded by an obstacle 50ft. in height. For large 
machines the circle is 275 yards’ in diameter. In 
addition, large machines with two or ‘more engines 
are to be capable of landing, with one engine com- 
pletely cut out, within a circle 400 yards in diameter 
and surrounded by an obstacle 6ft. in height. The 
latest obtainable figures show that three of the small 
and one of the large machines have completed ‘their 
tests, while two’ of the small and one of the large 
machines have gone a considerable distance in the 
same direction. It is not desirable to eomment 
upon the test results until the official figures are 
available, but it may be remarked that while all the 
machines have surpassed the official requirements as 
regards getting off, none of them so far has succeeded 
in alighting within the required distance. 


Wages of Wireless Telegraph Operators. 


A SETTLEMENT was reached on August 27th 
of ‘the dispute between the wireless telegraph com- 
panies and the Association of: Wireless Telegraphists. 
The demand made was for an increase of wages of 
177 per cent. over pre-war rates, and a compromise 
has been made by the grant of an average increase 
of 156 per cent. The question of the examinations 
which the wireless telegraph companies desired to 
hold before making appointments has been waived 
in favour of the Government examinations which 
candidates for positions as wireless operators have to 
pass, and which it was contended were sufficient to 
ensure efficiency: ‘The companies’ examinations would 
only, it was emphasised, have covered the same 
ground and were therefore unneeessary. The in- 
creases in salary are retrospective to May 17th last. 
An additional risk allowance of 74 per cent. on salary 
will be paid during service on oil tankers, and small 
concessions have been made in respect of shore 
allowance and foreign service allowance. The agree- 
ment has been signed by the London District Asso- 
ciation of Engineering Employers, the Marconi Com- 
pany and the Association of Wireless Telegraph’sts, 
and the settlement has been accepted by operators 
on the advice of the Executive Committee of the last- 
named Association. . 


Lloyd's Aviation Record. 

AN interesting announcement was, made on 
August 26th by the Committee of Lloyd’s in con- 
nection with aviation. The need of establishing a 
register of aircraft on similar lines to that made of 
ships by Lloyd’s’ Register, has been recognised for 
some time past, and it was believed that Lloyd’s 
Register of Shipping’ might undertake the work. 
The scheme of which notice has now been given, 
indicates that the Committee of Lloyd’s will be 
responsible for the Aviation Record, -The. object is 
to create facilities whereby constructors of aircraft, 
air transport companies and underwriters of aviation 
risks may equally benefit, and the opinion is expressed 
and will be generally shared that the Record should 
tend to assist in the development of civil aviation. 
The first part of the Record, which will be issued to 
subscribers at an early date, will contain information 
with respect to aircraft and pilots, and it is intended 
to supplement these particulars with further informa- 
tion as to technical personnel, aetodromes, alighting 
waters, air routes, foreign laws,'&c. The scope of 
the work will be international, and steps are being 
taken, as has been done in the case of Lloyd’s Register, 
to appoint aviation agents and surveyors at home and 
abroad. Subscriptions will be levied on those desirous 
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of making use of the Record, but it is not. intended to 
do more than make the department concerned with 
its production self-supporting. Pilots and* owners 
of aircraft who desire to become enrolled or to ensure 
correct information as to their machines being pub- 
lished are invited to supply the necessary data which 
will not involve them in any charge. 


A Buffer Stop Collision. 


On the 4th a passenger train was entering 
the Littlehampton terminus of the London, Brighton 
and South Coast Railway, when it overran the usual 
stopping place by 80 yards, knocked down the buffer 
stops, erashed through a boundary wall into the 
street, and was only stopped from doing further 
damage by the front end of the engine—a tank engine, 
No. 360, running bunker first—sinking into the 
ground. After the mishap it was found that the 
Westinghouse brake had not been correctly coupled 
up at Ford Junction Station, where the engine had 
run round its train. The vehicle next to the engine 
was a trailer car—.e., one fitted with a driver’s com- 
partment for driving the train. with the van leading 
and the engine behind. These coaches have brake 
storage cylinders, which are such that the brake can 
be applied as freely from the van as from the engine. 
The storage cylinders have pipes connected to them, 
and it was to one of these storage pipes, instead of to 
the train pipe that the porter at Ford connected the 
brake pipe on the engine. . Three breaches of. the 
Westinghouse brake rules contributed to this accident : 
—(1) The driver failed to see that the brake was in 
proper working order after the engine was re-coupled 
at Ford ; (2) he did not test the brake at the distant 
signal; and (3) the guard did not see that. the 
couplings were. connected, nor did he make the. re- 
quired test.. On the second count the driver told 
Colonel Pringle at the official inquiry on the 10th 
that he did not test the brake at the distant signal 
because ‘“‘if that rule was carried out it would be 
impossible, unless a man was very careful indeed in 
his application of it, to get into the station in the time 
allowed.”” By the Railway Returns (Continuous 
Brakes) Act, 1878, all failures of continuous brakes 
to stop trains at the proper place had to be reported 
to the Board of Trade. This requirement has been 
dropped, or probably the Government inspector 
would be aware that on the previous Friday, July 
30th, the same company’s 4.50 p.m. from London 
Bridge overran Arundel Station by four bogie coach 
lengths. 


The Ealing and Shepherd's Bush Railway. 


On Tuesday, the 3rd, an extension, built 
by the Great Western Railway Company, of the 
Central London Railway at Wood-lane to the former 
eompany’s Ealing Broadway. Station, was opened for 
public traffic. The line is 4 miles 15 chains in length, 
and is electrically, operated on the same principle—a 
third positive rail, with the running rails used for 
the return current—as the Central London, and that 
company’s rolling stock and train men are employed. 
A connecting line has been laid in from Wood-lane 
Junetion signal-box to Viaduct Junction on the 
West London Joint—-London and North-Western and 
Great Western—Railway, which, with cross-over 
junetions at Ealing Broadway and North Acton Junc- 
tion signal-boxes, allows for steam trains to proceed 
from the Great Western Reading main line and the 
Great Western High Wycombe main line respectively 
to Addison-road and thence over the West London 
Extension Railway, and .vice versa. . The signalling 
arrangements are very interesting. All! the ‘signals, 
with two exceptions, are of the three-position upper- 
quadrant pattern; those at signal-boxes are semi-+ 
automatic, i.e., they are restored to the normal 
position and are controlled by traek circuits ; and the 
intermediate signals are. automatic. Trains run 
through between Liverpool-street—Central London 
—and Ealing Broadway at 10 min. intervals on 
week-days and 15 min. on Sundays. 


The Electricians’ Lock-out. 


At the Penistone works of Cammell! Laird 
and Co. a strike of members of the Electrical Trades 
Union. was declared towards the end of the month, 
the claim of the men being that a certain non-union 
foreman should be dismissed. . Messrs. Cammell 
Laird, rightly regarded the principle involved as :of 
yital importance, and were at once backed,up by the 
Engineering Employers’ Federation in their deter- 
mination to resist the men’s demands. Negotiations 
for a settlement. were started, but proved futile, and 
in, consequence on Saturday, the 28th, the employers 
carried out their expressed determination to declare 
@ national lock-out; against all members of the. Elec- 
trical Trades Union, the notices being dated to take 


effect to-morrow, the 4th inst. The Sheffield electrical 
workers a few months ago were badly misled into 
striking in sympathy with the steam enginemen, and 
on the present occasion it would appear that their 
leaders showed no greater forethought. Other trades 
unions, notably the Amalgamated Engineering Union 
and the Iron and Steel Trades Confederation, realising 
that their members would speedily be affected by the 
absence from work of the electricians, made haste 
to condemn the cause of the dispute and exerted 
themselves to bring about an amicable settlement. 
The determined attitude of the Employers’ Federa- 
tion, coupled with the knowledge that in a very short 
time the lock-out of the electricians would entail 
unemployment for a very large number of workers 
not concerned in the original dispute, nor the principle 
involved in it, rendered the prospect one of great 
gravity for the workers in the engineering and allied 
industries. A special conference of the National 
Federation of General Workers was summoned for 
the first of the current month to consider the 
position created by the issue of the lock-out notices, 
The conference was attended by representatives of 
the General Workers, the Engineers and the Iron 
and Steel Federation and later met a committee of 
the Employers’ Federation at a round-table dis- 
cussion. At the moment of going to press the pros- 
pects of a settlement are apparently not hopeless. 








The Rapid Filtration of Water. 


Tue Reports which Sir Alexander C. Houston, 
Director of Water Examination of the Metropolitan 
Water Board, publishes periodically on. his researches 
in connection with the water supply of London are 
always interesting and instructive. _The latest docu- 
ment to be issued is the thirteenth of the series, and 
it covers an unusually wide area.* It is, however, 
principally concerned with the question of how far 
the “‘ rapid filtration ”’ of stored river water is capable 
of producing supplies which are safe and suitable for 
human consumption, and we propose to deal more 
especially with that part of it. 

As Sir Alexander states at the outset, the advocates 
of rapid or mechanical filtration claim for it, among 
other advantages, that with it (a) as good results as, 
or better results than, those experienced with ‘‘ slow ”’ 
sand filters are obtained ; (6) the capital expenditure 
and working costs are less; (c) less labour is neces- 
sary ; (d) the possibility of accidental contamination 
is eliminated; (e) there is greater adaptability in 
periods of emergency ; (f) there is saving of ground 
space; (g) the work of filtration is less injuriously 
affected in cold weather ; (h) there are better results 
as regards reduction of colour, provided a suitable 
coagulant be used; and (i) that there is no such 
development of growths in the water about to be 
filtered, as may occur in the water lying on the top of 
sand filters. On the other hand, those who favour 
slow sand filters urge that :—({j) equal efficiency in 
the case of “‘ rapid filters” cannot readily, if at all, 
be attained without reducing the speed of filtration 
or increasing the dose of coagulant, or both, to a point 
at which the alleged saving in capital and working 
costs is of little, or perhaps even of no, material con- 
sequence ; (k) experience as regards conferring safety 
from disease is on a much more stable footing in the 
case of the slow sand filtration process ; and (/) that 
“rapid filtration” almost necessarily means loss of 
head. 

Beyond stating that, in cases when a water is 
epidemiologically satisfactory but highly coloured— 
as, for example, are many moorland supplies—there 
is no doubt that “ rapid filtration’ with the use of a 
coagulant achieves the most satisfactory results,’ 
and that when a supply is open to suspicion from the 
epidemiological point of view, the advocates of slow 
sand filters pin their faith, not perhaps unwisely, on 
processes which bear the hall-mark of prolonged and, 
on the whole, favourable experience, Sir Alexander 
does not pause to argue the merits or demerits of the 
two processes. He is concerned in his Report only 
with a particular aspect of the general problem and he 
purposely deals with it in a manner which leaves the 
position open and unprejudiced. The question at 
issue so far as the present Report is concerned really 
amounts, he explains, to this :—‘“‘Is it permissible 
to filter stored water so rapidly as to create » material 
economic gain in the saving of filtration area and yet, by 
the aid of ante-filtration or post-filtration sterilisation 
processes, to produce a water which is epidemiologic- 
ally safe, innocuous, tasteless, and reasonably satis- 
factory from a physical and sentimental standpoint ? ”’ 

Sir Alexander premises his discussion of the matter 
by stating that, from the economic point of view, it 
should be borne in mind that, however necessary it 
may be to save every penny «these hard, times, the 
proportionate amount of money expénded on purifica- 
tion is small when compared with the total cost of 
operating a water undertaking. Before the war it cost 


Water Board—tThirteenth Research Report. 
C. Houst London: P. 8. King and Son, 








* Metropolitan 
By Sir Alexand 
Limited. Price 15s. 

t Even in such cases, however, Sir Alexander points out th 








at 
estion of possible action on. such as 





the i oS +, 
lead has to be-considered. 





London about one penny efficiently to purify, by slow 
sand filtration, each 10,000 gallons of water, whereag 
to sell the same volume of water at a price sufficiently 
large to cover all the expenses involved in its produc. 
tion and distribution required from 80 to 100 pence, 
No new discovery, therefore, can ever materially alter 
the fact that the money spent on purification work is a 
relatively small item in the balance sheet of a water 
supply business. Nevertheless, the amount of money 
at stake in such a huge undertaking as is that con. 
trolled by the Metropolitan Water Board is, though 
proportionately small, sufficiently large to warrant 
the possibility of saving it receiving,earnest considera. 
tion, Suppose, for the sake of argument, the total 
number of gallons delivered daily in the area supplied 
by the Board to be 250,000,000. If it costs one penny 
to purify 10,000 gallons, then the amount required to 
purify the total supply would be over £100 per day, 
If a reduction in.cost of only 10 per cent. could be 
shown the saving would amount to more than £36,000 


per annum. 

Though realising that it is desirable, when consider. 
ing—even tentatively—any question of modified 
processes of water purification, to start with the 


quality of raw river water, Sir Alexander in the 
present Report only deals with the problem as it 
affects stored water. If his views be sound, he remarks, 
Thames River water after adequate storage is appa- 
rently safe for domestic use, even without filtration, 
though it requires further treatment to remove 
suspended matters and render it attractive from the 
physical point of view. Nevertheless, he has always 
advised careful filtration of the water, despite the 
high value that he places on storage, and he does not 
now suggest even the tentative consideration of any 
departure from old-time procedure, unless it involves 
equal or greater security. Greater security, however, 
could undoubtedly be achieved by a chlorination 
process, and that fact leaves open for discussion the 
question of substituting—in connection with new 
works—-a less expensive “‘ rapid” for a more costly 
“* slow ” sand filtration process. 

Sir Alexander, in order to avoid ambiguity, sets 
out, the two proposals, side by side, as follows : 


Present ** slow sand filtra- Alternative “ rapid filtration 
tion method.” | method.” 
Storage. | (1) Storage. 


1 
(2) Very “ rapid filtration " with 
or without a coagulant. 
(3) Ante-filtration or 
{ filtration, chlorination. 

A vital factor in arriving at a final conclusion in 
the matter is, it is pointed out, whether the use of a 
coagulant is or is not essential to the successful 
operation of mechanical filters. With nearly all 
“rapid filters”. & ¢oagularit—usually aluminiuni 
sulphate—is employed in order to produce an artificial 
skin on the surface of the filtering medium and, in the 
endeavour to render the filtrate as satisfactory, 
chemically and bacteriologically, as would be the case 
if the water had been filtered slowly through ordinary 
sand filters. Taking the dose required as only one 
grain per gallon, the pre-war cost for the chemical 
worked out at some six shillings per million gallons 
with aluminium sulphate at £4 14s. per ton. The price 
of the chemical at the time the Report was written 
was about £17 per ton, so that the cost per million 
gallons had risen to, say, 21s. 84d. 

Now, in order to clarify peaty water or to remove 
bacteria from contaminated water the use of a 
coagulant is almost essential ; but adequately stored 
Thames water is not grealy discoloured, and what 
colouring there is is not so readily removed by 
coagulants as is the brown colour of a freshly drawn 
sample of raw river water. Moreover, water stored 
in a reservoir for an adequate period of time may be 
considered reasonably safe epidemiologically, and 
since the proposal under consideration embodies the 
employment of ante or post-filtration sterilisation, 
the use of a coagulant may be considered unnecessary. 
Furthermore, excluding the “ plankton”’ of stored 
water—about which more is said later—the suspended 
matters in stored Thames water are not of a kind 
which urgently require the use of a coagulant, and if 
coagulants could be ruled out, the problem would be 
simplified, as, in addition to the avoidance of heavy 
working costs, the interest on capital expenditure on 
apparatus and mixing and settling tanks incidental 
to the use of coagulants would not have to be taken 
into consideration. 

Hence, for the purposes of the Report, Sir Alex- 
ander takes the bold course of assuming the possible 
non-use of coagulants, the filtration of an adequately 
stored water at the enormously rapid rate of from, 
say, 100 to 200 gallons per square foot per hour— 
which, as he says, at once places “ rapid filtration ” 
on a highly economical basis—no chemical purifica- 
tion and no bacteriological improvement other than 
that produced by chlorination. In this connection it 
should be noted that he has very definite views as 
to the absolute necessity of employing sterilisation in 
connection with mechanical filters. To use his own 
words, he says :—-‘‘ It must be definitely understood 
that the writer considers a chlorination process essen- 
tial if ‘ rapid filtration ’ methods are to be seriously 
entertained. Any conception of saving money at the 
possible expense of health security is obviously inad- 
missible.”’ 

For the purposes of his investigations Sir Alexander 
instituted two series of experiments. The first series 
was carried out in the laboratory, while the second was 


1) 
2) Slow sand filtration. 
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conducted gutdoors and more or less under actual 
service conditions. For the former the small filtering 
apparatus which is illustrated in Fig. 1 was employed. 
It consisted of a glass tube about 18in. long and fin. 
in diameter with the lower end drawn down. About 
gin, of small to very minute pebbles occupied the 
lower end of the tube and served to support some 
7hin. depth of “‘ mature ”’ fine sand. By ‘ mature ” 
sand is meant sand which has been in use for a very 
long time on a filter bed. such sand being much more 
effective than sand Which has never been used for 
water purification purposes. Before commencing 
the tests the lower end of the filter was connected by 
means of a rubber tube with a tap. When the water 
was gently turned on it had the effect of thoroughly 
washing the sand—from below upwards—the particles 
being violently disturbed by the up-flowing water. 
The procedure also had the effect of grading the sand, 
the coarser particles settling to the foot of the tube 
and the finer sizes rising to the surface. T'his washing 
operation was carefully performed before each separate 
test. Finally, the rubber tube was quickly removed 
and a small length of tube, which was fitted with a 
screw regulating clip, substituted. The filter tube was 
then left nearly full of sand and water. Then when 
conditions had become settled, the serew clip was 
loosened so that the water gradually escaped until its 
top surface had nearly reached the level of the sand. 
‘The water to be tested was then poured into the top 
of the tube and allowed to filter through, the rate of 
filtration being governed by means of the screw clip. 
The first three ounces—about 85 c.c.—coming through 
were rejected and the next 420c.c. collected. A 
measured volume of the filtrate was next centri- 
fugalized, the supernatant liquor poured off, and a 
known amount of the deposit placed inside a small 
cell formed by glueing a ring of aluminium to an 
ordinary glass slide. The sediment was examined 
microscopically and was often photographed. The 
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FIG. i—EXPERIMENTAL FILTER 


test—unfiltered—water was similarly centrifugalised 
and served as the control. 

A great many experiments were carried out with 
stored waters containing all sorts of growths, and the 
conditions of experiment were constantly being varied. 
Very slow, medium, and excessively rapid rates of 
filtration were tried and sometimes aluminium 
sulphate was used as a coagulant. The addition of that 
substance in large or small doses did not, however, 
under the conditions of experiment, so materially 
improve matters as regards keeping back the smaller 
cells as perhaps might have been anticipated. 

It will not be necessary to refer in detail to all the 
various tests and the results achieved with them. It 
will suffice to say that the conclusion was gradually 
reached that nearly as good results were obtained as 
regards holding back practically all the larger growths 
—for example, fragilaria, asterionella, synedra, 

, daphnia, cyclops, glenodinium, eudorina, 
polyarthra, volvox, uroglena, bosmina, cosmarium, 
pardorina, &c.—in water with very rapid, as with 
very slow, rates of filtration. The smaller elements 
seemed to pass through the filter very easily, and 
although the improvement was doubtless greater 
the slower the rate of filtration, the results were rela- 
tively unsatisfactory, even when the rate of filtration 
was slowed down to a point which ceased to be econo- 
mically attractive when compared with the ordinary 
sand filtration process. Briefly, the results were, as 
regarded the larger growths, decidedly satisfactory, 
even with very rapid rates of filtration, and were dis- 
appointing at low rates of filtration so far as. the 
smaller elements were concerned. The trial of a sand 
so excessively fine as to be practically useless showed 
no marked advantages over that used in the investiga- 
tion. 

In explanation of the tests it is pointed out that if a 
filter held back all the suspended matter in a given 
volume of water, the “‘ wash water” from the filter, 
when diluted’ with water free from suspended matter 
to exactly the same volume, should present the same 





appearance as the unfiltered water, and that in so far | 
as it failed to do so the difference should appear in the | 
filtrate. For each of a number of experimental | 
filtrations Sir Alexander shows the reproduction of a 
series of three photographs. The first of each series 
represents the test water before filtration, the second 
‘“‘ wash water ”’ from the filter after filtration, and the 
third the filtrate. In all cases there.is a marked simi- 
larity between the unfiltered water and the ‘‘ wash 
water’’ as concerns the larger growths, whilst the 
filtrates in every case show an absence. of larger 
growths though the smaller cells are present in quan- 
tity. We reproduce typical examples in Figs. 2 and 3. 
Occasionally some of the larger elements appear in 
the filtrate; but, generally speaking, they are absent, 
though it was found impossible to filter at high speed, 
particularly if no coagulant were used, without some 
of the suspended matters passing through the filters. 
Apparently the water used in all the indoor exveri- 














small, seemed to be largely held back by the filter, 


whilst other organisms of about the same size 
undoubtedly reached the filtrate. 

As regards amorphous suspended matters such as 
mud, silt, dirt, humus, &c., it must be remembered that 
they tend to be gradually deposited on the bottoms 
of reservoirs, the organic, parts slowly undergoing 
decay, whilst the floating particles tend to become 
flocculated. In the absence of living growths the 


/amorphous suspended matters in stored Thames 


water have never interfered seriously with the working 
of slow sand filters, and their absence from the filtrates 
has always been a satisfactory feature of that method 
of water purification. Sir Alexander points out that, 
on the whole, the results obtained with the “ rapid ”’ 
filter were good in respect of the holding back of 
amorphous matters, the photographs of the raw and 
““wash” waters showing about the same amount of 
dirt and those of the filtrates showing a fairly clean 
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FIG. 2—RAW WATER, WASH WATER, AND FILTRATE 


ments was obtained from West Middlesex No. 5, 
reservoir, and the rates of filtration varied between | 
such wide limits as 7 and 367 gallons per square foot 
per hour. In this connection it may be noted that the | 
rates employed in slow sand filtration at the different | 
works of the Board vary from 0.91 (Grand Junction) 
to 2.32 (Clerkenwell) gallons per square foot per hour, 
or it would be more correct to say that those were the 
limits in pre-war, or normal, times. 

The bacteriological results attained are noteworthy. 
The percentage reduction in the numbers of bacteria 
in the filtrates as compared with the numbers con- 
tained in the raw water actually varied from 5 to 78. 
In more than half the total number of cases, however, | 
the reduction was 50 per cent. or over.'j Of course, | 
looked at critically, the reduction is not satisfactory, | 
though of small importance if sterilisation is to be 
adopted. Still, it is interesting that, roughly speaking, 
one-half of the smallest forms of suspended matters 
was held back, and that they were so retained is 








appearance, although not, he remarks, up to the 
standard of a slow sand filtered water. His remarks 
under this heading are illustrated by means of a series 
of reproductions of photographs taken of the filtrates 
from one of the Board’s installations of slow sand 
filters, concerning which he states ‘‘it would not be 
saying too much to assert that the water contained 
practically no growths and was nearly free from 
suspended matter of any kind.” Certainly the half- 
tone engravings look much “ cleaner’’’ on the average 
than those depicting even the best filtrates from the 
“rapid ”’ filter. (These are not produced.) 

Passing now to the “outdoor” experiments, it 
may be explained at the outset that they were made 
at the Hampton works and that two “rapid ”’ filters 
were employed. The make of filter is not specified, 
but it is stated that one was larger than the other, and 
that the larger had a surface area of 50 square feet. 
The test water was derived from Walton reservoir, 
but it was not led directly to the filter, but was drawn 

















FIG. 3-RAW WATER, WASH WATER, AND FILTRATE 


possibly explained, it is suggested, by the fact that 
the test waters were, at the time, rich in such gela- 
tinous growths as would doubtless go far to take the 
place of aluminium sulphate, as regards surface skin 
formation. As evidence of how little the rate of 
filtration had to do with the percentage reduction of 
such small suspended matters as bacteria, it is shown 
that in one experiment in which the filtration rates 
were 1] and 305 gallons per square foot per hour the 
bacterial reductions were 76 and 66 per cent. respec- 
tively. In another case with filtration rates of 14 and 
305 the reduction were 75 and 67 per cent. respectively. | 
Another interesting point is that, on the whole, the 
passage or non-passage of things of irregular dimen- 
sions seems to be governed more by length, so to | 
speak, than by breadth. Further, all things of 
approximately equal size did not necessarily behave 
similarly. For example, the gelatinous cyclotella- | 
stephan odi. scus group of organisms, although relatively | 


| from the top of two of the slow sand filter beds fed 
| from it. 


Consequently the water contained not only 
the growths found in stored water, but also any addi- 
tional growths which may have taken place on the 
top of the filter beds. This arrangement was not 
what Sir Alexander would have chosen if he could have 


‘had what he wanted. He would have preferred to 


take the water directly from the reservoir, but 


' apparently it was not possible, with the filter in its 


existing position, to-do that. As a matter of fact 
post-storage growths interfered with some of the 
experiments, but such interference would not be 


' experienced in practical working, since, of course, 


under service conditions reservoir water only would 
be supplied to the filters. 

The experiments with these two filters covered a 
period of practically a year; the year dealt with in 
the report. The rates of filtration employed varied 
‘between 50 and 200 gallons per square foot per hour, 
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and occasionally aluminium sulphate was used as a 
coagulant. Without going into details it may be 
said that, generally, the results achieved were very 
similar to those arrived at with the laboratory appa- 
ratus, é.e., the larger growths were mostly held back 
by the filter, whereas the smaller cells passed through 
it in varying numbers. The percentage reduction in 
the numbers of bacteria was, however, found to be 
considerably higher than was the case in the labora- 
tory experiments, as high a figure as 95.8 per cent. 
reduction being given in one case, and an 80 per cent. 
reduction may apparently be counted on. The 
chemical results were not, however, nearly as good as 
those characterising the filtrate from slow sand filters. 
That point is not, as Sir Alexander remarks, of vital 
importance providing the water is sterilised after 
filtration. 

Discussing the experiments as a whole, Sir Alex- 
ander says that, omitting certain periods when the 
“rapid filter”? was not working properly and when 
post-storage development of growths had taken place, 
the colour of the filtered water would probably not 
have attracted unfavourable comment when looked 
at in, say, a tumbler. As regards suspended matters, 
he continues, the filtrate was fairly satisfactory, but 
it had not the “clean polished” look of slow sand 
filtered water, although it improved somewhat in 
that respect when aluminium sulphate was used. The 
supply of a dull-looking water might be permissible 
if it contained none, or hardly any, of the minute 
floating organisms found in water. Such organisms 
are microscopically small, but most of them are 
infinitely large when compared with bacteria. They 
are sometimes designated plankton and include the 
chlorophyceae (green alge), cyanophyceae (blue-green 
alge), diatomaceae, together with the protozoa, 
crustacea, rotifera, &c. The importance of such organ- 
isms is not that they are in any way harmful to health, 
but their presence in the pipes in sufficient abundance 
is fraught with dangers of @ practical kind. “ Thus,” 
says Sir Alexander, “ there are certain ‘ things’ that 
can grow in pipes in the dark, e.g., the fresh water 
sponges and mussels, and if these or their spores pass 
the barrier of the ‘ rapid filters ’ and grow in the pipes, 
the consequence might be serious, partly by mechanic- 
ally interfering with the flow of the water and also by 
giving the water an objectionable taste and smell. 
On the whole, it may be said that a filter, even when 
worked at exceedingly rapid rates, would hold back 
these growths and their reproductive elements. Yet 
it is difficult to feel certain that a few of the elements 
potentially capable of developing into full-sized 
growths might not escape occasionally into the pipes. 
and therefore everything depends upoa whether 
the conditions in the pipes are favourable for their 
sustained development. They are animals and must 
feed to live, and although doubtless much has still to 
be learnt as regards their food, it is, at all events, 
certain that if the water contains no plankton, life 
for them is impossible.” As has been shown, the 
larger growths are held back by the “rapid” filter. 
There are, however, much smaller growths, e.g., 
cyclotella, raphidium; protococcus, pediastrum, scene- 

. Ce? as, , cryptomonas, mallomonas, 
chlamydomonas, &c., and there are also the minute 
spores or reproductive elements of many organisms 
to be considered, and that some of them would pass 
through the filter is certain. Whether or not those 
remaining in the filtered water would provide sufficient 
food for the development in the pipes of such dark- 
loving animals as the sponges, bryoza and fresh-water 
mussels, is, however, Sir Alexander remarks, a debat- 
able question. He is evidently inclined to think that 
they would not. 

There is much more in the Report regarding the 
foregoing and other matters. We cannot, however, 
afford space to report them specially, and must content 
ourselves with giving some of the conclusions at which 
his investigations have caused Sir Alexander to 
arrive. The first has already been mentioned. 
(a) It is the necessity of sterilisation if “ rapid ” 
filters are employed. The cost of chemicals would, he 
states only be from Is. 1d. to 2s. 3d. per million gallons, 
and the treatment would render the water quite safe 
for drinking purposes, irrespective of any other purifi- 
cation process. The taste problem—as we shall show 
later—is, if not already solved, in process of solution. 
(6) Extremely ‘rapid filtration,” even without a 
coagulant, of an adequately stored water would 
remove nearly all the grosser impurities and a fair 
proportion of the minutest forms of life. (c) Unsatis- 
factory results as regards ammoniacal nitrogen, 
albuminoid nitrogen, and oxygen absorbed from 
permanganate may be condoned in the presence of 
an efficient sterilisation process. (d) The colour of 
the rapidly filtered water would excite little or no 
remark during about nine months of the year, but 
might be open to criticism during the remaining three 
months. (e) The rapidly filtered water would con- 
tain some suspended matter; not enough, perhaps, 
to merit serious objection, but sufficient to compare 
unfavourably with a slow sand filtered water. (f) The 
plankion—algal and other growths—of the stored 
water would be so largely removed by a “‘ rapid filtra- 
tion” process that the development. of growths in 
the pipes would seem to be improbable. (g) Sir 





Alexander believes that a sterilisation and “ rapid 
filtration ’’ process would be considerably cheaper than 
slow sand filtration, and, further, that a combination 
of the two methods—new and old—with some modifi- 


cation of the latter, presents many advantages. 
Among the modifications, it may be explained, would 
be increased rate of flow through the “slow ” sand 
filters which would be possible, since the “ rapid ” 
filters would remove a large proportion of matters 
which would otherwise choke the sand filters. 

The Report also deals with ‘‘ The Chlorination of 
Thames Water,” ‘‘ The Chlorination of New River 
Water,” “‘ Taste of Chlorinated Water,” and “‘ Resist- 
ance to Filtration and Notes on Algal and other 
Growths.” “In view of the space already occupied by 
this précis, we do not propose to refer to these sections 
in any detail, leaving it to those of our readers who 
are sufficiently interested to obtain copies of the 
Report and study them for themselves. There is 
one point in connection with the section devoted to 
the taste of chlorinated water, however, which calls 
for special note. It is that properly applied doses 
of permanganate of potassium result in the complete 
removal of the objectionable iodoform-like taste which 
is, under certain conditions, experienced with some 
waters after chlorination. 





Oil Switches for Large Electrical 
Supply Systems. 


THE present tendency of the electrical supply 
industry is towards co-ordination between adjacent 
supply authorities over wide areas. It is proposed 
as far as possible to link the systems together, and by 
this means to eliminate inefficient plant and gradually 
concentrate the supply among large existing or new 
stations suitably equipped and situated for economical 
generation and distribution of the supply to the whole 
area. Expectations are that the development of these 
schemes under the guidance of the Electricity Com- 
missioners will ultimately lead to extensive distri- 
bution systems fed from stations with capacities 
between 100,000 and 200,000 k.V.A. The various 
problems involved in the design of large systems have 
already received considerable attention in this country 
and abroad, and, judging from actual developments, 
of which the nearest example in this country is the 
large network on the North-East Coast, it does not 
appear that technical difficulties are likely to retard 
the progress of the schemes now foreshadowed. 
Dealing with the aspect of the subject with which we 
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are immediately concerned, the problems relating to 
the control of such large aggregates of power were 
recently summarised by Mr. E. B. Wedmore in a 
paper entitled ‘‘The Control of Large Amounts of 
Power,” read before the Institution of Electrical 
Engineers—‘“ Proceedings,” I.E.E., Vol. 56, page 269 
—in the following terms :— 

(1) Means must be found to ensure maintenance of 
voltage at all parts of the system and prevent dis- 
turbance of running machinery. 

(2) Means must be found to limit the power which 
can be concentrated at any point on a fault occurring 
and to a figure not calling for excessive expenditure 
in the construction of individual pieces of apparatus. 

Both these statements may be taken as indicative 
in particular of the conditions under which the oil 
switches controlling various parts of the system will 
be required to operate. To comply with condition 
(1) it is necessary, among other requirements, to install 
selective protective appara us which can localise any 
fault on the system. It follows that every oil switch, 
whether installed in the power stations, at the dis- 
tributing centres, or on the consumers’ premises, must 
be capable of quickly clearing the heaviest kind of 
fault which can occur in its immediate neighbourhood. 
In this respect considerable trouble has been expe- 
rienced in the past owing to the installation of oil 
switches which, while satisfactory for their rated 
currents and ‘voltages in small generating stations, 
have been found to be totally useless on large systems 
on account of the much heavier short circuits which 
can occur on these latter systems. As a result of 
the replacement of the reciprocating engine by the 
steam turbine and the development of stations and 
individual plants of large capacity, oil switches are 
now rated not on the normal carrying capacity, but 
on their maximum breaking capacity. It is neces- 
sary, therefore, to have some criterion as to the 
severity of the short circuits to be expected in the 
several situations on a system, and it is from such 
considerations that the necessity for condition (2) 
becomes apparent. 

The importance of these short-circuit, phenomena 
was first brought generally to the attention of elec- 
trical engineers in this country in 1910, when Professor 





Miles Walker read his important papef on “ Short. 
circuiting of Large Electric Generators and the 
Resultant Forces on Armature Windings” before the 
Institution of Electrical Engineers—‘‘ Proceedings,” 
LE.E., Vol. 45, page 295. Ifthe armature of an alter- 
nator with a normal regulation characteristic is short 
circuited and the machine then run up to speed the 
current in the armature with the field fully excited 
will not rise to more than about three times its full 
load value owing to the reactance of the windings and 
the demagnetising action of the armature on the field 
system. If, however, the alternator is running on 
load and is suddenly short circuited, the current may 
initially rise in one or more phases to more than 
twenty times its full load value, depending upon the 
instantaneous voltage existing in each phase at the 
moment of the short circuit. The worst condition 
that can occur for any one phase is obviously a short 
circuit at full load voltage. For this condition tho 
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instantaneous voltages in each of the other phases 
are at half full load value and the initial disturbance 
is asymmetrical. In any case, large lagging currents 
are produced in the armature windings which 
neutralise the field winding excitation, with the result 
that the magnetic field and the armature currents 
gradually reduce to the normal symmetrical short- 
circuit conditions, the change being opposed by 
transient eddy currents induced in the field system 
and excitation windings. The characteristics of the 
disturbance are shown in Fig. 1. The total wave may 
be considered to consist of a transient direct-current 
component A and a symmetrical alternating wave of 
gradually decreasing amplitude. The magnitude of 
the direct-current component, and therefore the lack 
of symmetry of the total wave, depend on the magni- 
tude of the voltage at the instant the short circuit 
occurs, and disappear if the voltage at that instant 
1s zero. 

If, now, an oil switch is inserted in the circuit the 
generating plant must still withstand the maximum 
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surge of the first few periods, since the quickest acting 
switch will take at least about one-tenth of a second 
tooperate. The total time interval between the occur- 
rence of the short circuit and the instant when the 
circuit breaker is completely opened consists of the 
sum of the time elements of the protective relay and 
of the circuit breaker. The result is illustrated in 
Fig. 2, which shows the opening characteristics of a 
relay controlled oil switch. The diagram is repro- 
duced from a paper entitled “ Oil-break Circuit 
Breakers,” read by Mr. E. B. Merriam before the 
American Institute of Electrical Engineers—* Pro- 
ceedings,” A.I.E.E., Vol. 30, page 195. In spite of the 
very short time lag of the relay, the curves show that 
when the switch contacts for this particular phase of 
the system part, the root mean square current has 
fallen to about three times its steady short-circuit 
value, and by the time the stroke ends the current 





would have nearly reached this steady value. It is 
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to be noted that delaying the action of the switch 
still further would lighten its duty, but in practice 
this is not permissible, since with large systems quick- 
acting switches able to clear a fault in one-fifth of a 
second or less are essential to comply with condition 
(1). ; ; 
In applying these considerations to a large supply 
system it is important to note that the conditions 
previously assumed, are those most favourable for the 
operation of the oil switch: If a leakage fault occurs 
on @ cable and the oil switch concerned is in the pro- 
cess of opening the circuit when the leakage fault 
develops into a short circuit between phases, then the 
oil switch may actually be called upon to open the 
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circuit during the peak of the disturbance. Similarly, | 
it may be attempted to close an oil switch on a short | 
circuit, in which case the arc would persist longer | 
than usual during the time necessary to reverse the | 
direction in which the switch contacts are moving. | 
For these stringent conditions it is to be noted that | 
the oil switch must be designed so that any pair of | 
contacts can negotiate the heaviest conditions pro- | 
duced in any one phase during the peak of the short | 
circuit, namely, the conditions produced when the 
short circuit is asymmetrical and occurs at the | 
instant of full load voltage in one phase. 


diately the short circuit is cleared, and in this sense 
it can be considered that the capacity of the switch 
to clear the fault is still given by the product stated 
above, except, of course, that in this case the reduced 
current broken at the switch contacts is used for the 
calculation. Also it is to be noted that in this instance 
the lack of symmetry which may have existed initially 
will have largely disappeared and the current will be 
practically the same for each pair of contacts. The 
data given in Fig. 3 have been prepared on the fore- 
going basis from an important paper entitled ‘‘ Rating 
and Selection of Oil Circuit Breakers,’ by E. M. 
Hewlett, J. N. Mahoney, and G. A. Burnham, read 
before the American Institute of Electrical Engineers 


| —‘* Proceedings,” A.I,E.E., 1918, Part I., page 123. 


In this paper it is proposed that a standard 
set of current-time curves should be adopted 
for the rating of oil switches, calculated with full-load 
voltage at the instant of short circuit, with full load 


| at 80 per cent. power factor on the generating plant 


and for various values of the circuit reactance 
expressed in terms of the total machine capacity. 


The curves A, B, and C of Fig. 3 are calculated for a | 
100,000 k.V.A. generating station using the values of | 


the short-circuit current given in this standard set 
of curves 0.05, 1.0, and 2.0 seconds after the com- 
mencement of the short circuit. The curves therefore 
approximately indicate the range of the disturbance 
for each value of the reactance in the circuit. Thus 
if we assume the generators to 10 per cent. 
reactance and step-up transformers to be used with, 


| say, 5 per cent. reactance, then initially there will be 


liberated 750,000 k.V.A on a fault near the station, 
which reduces to 300,000 k.V.A. at the end of one 
second and to approximately 250,000 k.V.A for the 
steady short circuit conditions. It follows that the 
oil switches connected to the bus-bars in the station 
may be called upon in emergency to deal with 
750,000 k.V.A., while if a time delay of not less than 
one second be introduced the rating of the switch 
based on these sustained short-circuit conditions would 
require to be approximately 300,000 k.V.A. When 
a short-circuit occurs on a consumer’s premises 


| the reactance of the step-down transformer and the 


reactance and resistance of the feeders all assist in 





| reducing the severity and the range of the current | switch contacts is at or near its zero value. 


the large station are not so considerable, so that the 
voltage could be satisfactorily controlled in spite of 
the poorer voltage regulation characteristics of the 
machines. 

In general, it may be noted that external reactance 
assists in maintaining the voltage of the system on the 
occurrence of a fault as required by condition (1), 
and the reactance as a whole complies with condition 
(2) by enabling the expenditure on individual parts 
of the apparatus and on oil switches in particular to 
be kept within reasonable limits. It is apparent, 


however, from what has been previously stated — 
remembering that only the simplest cases have been 
discussed and that the conditions existing in a linked- 
up network, with possibly automatic voltage regula- 
tion, are very much more complex—that the oil 
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switches designed for large systems must be either 
rated or installed on a very conservative basis in 
order to provide a safe margin for contingencies. Not 
only must the breaker be capable of interrupting its 
rupturing capacity, say, twice in succession, hut it 
must then-be a condition to carry the normal current 
of the circuit until a favourable opportunity occurs for 
inspection and adjustment of any damaged parts. 
Coming to the design and operating features 
of large oil switches, the characteristic of the oil 
switch on which its success depends when used for 
rupturing an alternating current is that of breaking 
the circuit when the arc established between the 
The are 


We have so far chiefly considered only the current | surge. In this respect it is important to note, as stated | drawn out between the separating contacts under- 



































FIG. 6—400,000 &.V.A. 


OIL SWITCH 


FIG. 7—OIL TANK AND LINK MECHANISM 


produced on short circuit which is in accordance with | previously, that the reactances of Fig. 3 are expressed , neath the oil is rapidly cooled and compressed by the 


American practice. 


In this country, however, it | in terms of the total machine capacity, 100,000 k.V.A. | surrounding oil, and since the capability of resistance 


is customary to consider the disturbance in terms of the | Thus a step-down transformer of 2000 k.V.A. with | to rupture of the hot vapour column forming the arc 
kilovolt-ampéres liberated on the occurrence of the | 2.0 per cent. reactance must be taken as 100 per cent. | is at a minimum when the curreat dies down at the 
reactance when considering Fig. 3. Unless, however, | end of a half-period, the circuit is finally opened at 
the feeder is a long one the short circuit is still abnor- | this instant if the switch be cqual to its duty. It is 
mally heavy. As a consequence it is becoming gener- | apparent that this condition can occur at the end of 
ally recognised that with large systems artificial | the first half-period after the contacts commence to 
reactances between sections of the generating plant | move apart, but as long as the conditions for an arc 
are advisable, and that reactance in the feeder circuits | continue to remain suitable the current will be re- 
is in many cases also necessary in order to limit the | established for further half-periods as soon as the 
| voltage on the switch for each half-period exceeds the 


fault. It is obvious that at the first instant during the | 
peak of the disturbance the full voltage of the machine | 
is available and the kilovolt-ampéres for a three-phase 
system are given by the product of the full load kilo- 
voltage and the resulting current multiplied by 1.73. 
From the point of view of the switchgear the current 
chosen is the maximum root mean square current 
that can occur in any one phase. If, however, the 
switch is not called upon to open the circuit until the 
disturbance has ‘considerably subsided, the voltage 





becomes less determinate. In this case it is customary 
to assume that full voltage is re-established imme- 


power concentrated in a faulty part of the system. 


Increasing the inherent reactance of the plant in the | : 
| fore, continues in half-periods until sufficient insula- 


power station is also being seriously considered as 


@ means of reducing the severity of local faults. Com- | 
pared with a small station, the variations of load of | 


critical value for the arc. The phenomenon, there- 


tion is interposed between the contacts to prevent 
re-establishment of the arc. During the process heat 
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is dissipated from the switch contacts and the metallic 


vapour of the are to form a surrounding mixture of | 


oil vapour and products of decomposition. These 
vapours become extenuated as the switch contacts 
open, and are themselves finally displaced by the oil 
which then permanently interrupts the are. Since the 
arc-extinguishing feature of the oil switch depends 
partly upon. the squeezing efiect of the oil upon 
the arc, the head of oil above the point of rupture is 
one of the important factors for consideration in the 
design of the switch. Furthermore, since it is the 
energy liberated in the arc which is the destructive 
element, it is essential that the arc should be extin- 
guished as quickly as possible. It follows that the 
speed at which the contacts part company should be 
high. Considering this aspect of the design a little 
further, it will be seen that we are concerned with the 


auxiliary contacts which were provided originally | 


solely to protect the main contacts from burning or 

pitting, as it is between these contacts that the are | 
is drawn out. In order to secure a quick movement, it 
is necessary that these contacts should be of a certain 
length, so that the switch mechanism shall have moved 








FiG. 8—DETAILS OF OIL SWITCH CONTACTS 


a definite distance and have acquired as high a velocity 
as possible before the contacts part and draw out the 
arc. To regard these auxiliary contacts as simply a 
means for protecting the main comtacts is therefore 
erroneous, siNee the capabilities of the switch also 
depend upon their correct displacement. Similar 
considerations with regard to the speed of breaking 
contact indicate that the opening of the switch should 
always be in the direction of the foree of gravity, 
while a strong spring to assist the mechanism to 
acquire a high initial speed is a necessity. The 
other considerations which determine the rupturing 
capacity are the length and number of breaks per 
phase between the switch contacts and the quantity 
of oil which can be brought into effective use in cool- 
ing and quenching the arc., It is to be noted that the 
total length of break per phase is the product of the 
length of break between pairs of contacts and the 
number of breaks per phase. 

The number of breaks per phase also obviously 
enters into the actual speed of opening the circuit, 
since this important factor is given by the product of 
the number of breaks per phase and the velocity of 
the moving contacts. 

In this connection, it is interesting to refer to 
Figs. 4 and 5, which are taken from a paper entitled 
“Switchgear Standardisation,’ read by Dr. C. C. 








Garrard before the Institution of Electrica] Engineers 
—‘“* Proceedings,” I.E.E., Vol. 56, page 213. The data | 
shown are based on the designs of a number of manu- | 
facturers. With regard to the quantity of oil used, | 
in one type of switch developed abroad only a} 
small quantity of oil, which is made to flow rapidly | 
past the region of the arc by means of baffling plates | 
is used. In view of the importance of the tempera- | 
ture of the oil, it would not appear that this method | 
can be as effective as the standard practice in this | 
country, namely, to employ a large quantity of oil | 
per phase and to arrange the contacts a distance | 
below the surface for the reasons already indicated. | 
We have'so far omitted to mention the design of the oil | 


| illustrating the foregoing remarks is shown in Fig. 6. 


This switch, which is one of @ number of such switches 
recently-manufactured at the Witton’ Works of the 
General Electric Company, Limited, has been designed 
to comply with the requirements of the large existing 
and contemplated power stations. It will be. readily 
accepted that such switches will always be of. the 
electrically remote controlled type operated’. by 
closing solenoids, and that all switches directly con- 
nected to the main bus-bars must be of equal capacity, 
so that each switch is capable of withstanding the 


“most severe..conditions which can occur, namely, 


short circuits in the neighbourhood of the bus-bars, 
It is estimated that if the present proposals for the 
development of the electricity supply in this country 
are carried through, two thousand of these large 
switches will be required during the next few years in 
jreat Britain alone. .The type of switch illustrated 
is designed for circuits ranging from 5000 to 45,000 
volts, and is capable of dealing with short circuits on a 
45,000-volt circuit equal to 400,000 k:V.A. capacity 
based on the sustained short circuit current of the 
system. This rating, however, possesses a sufficient 
safety factor to enable 
the switch to deal with the 
instantaneous short cir- 
cuit current should this 
peak current. happen to 
coincide, as previously ex- 
plained, with the instant 
of rupture. The switches 
of this type recently. con- 
structed. at the company’s 
works were required actu- 
ally for a 35,000-volt cir- 
cuit and were tested at 
100,000 volts. This pres- 
sure is somewhat in excess 
of the value required by 
the standard test, namely, 
2000 velts plus two and 
a-quarter times the volt- 
age between phases. The 
porcelain insulators are 
separately tested at ¢ 
voltage at least three times 
the working vcltage. The 
total length of break 
between the contacts per 
phase is 20in., the break 
being a double one with 
10in. for each pair of con- 
tacts. Above the break 
there is a total head of oil 
of I4in., while the quan- 
tity of oil per phase 1s 
50 gals. Attention is par- 
ticularly directed to th> 
construction of the welded 
steel tank shown in Fig. 7. 
The exceptionally strong 
channel and angle iron 
reinforcement should effee- 
tively prevent those accidents to which we have 
previously referred. The steel tanks fit into a deep 
recess with a thick gasket in the top frame of the 
switch to prevent the emission of fumes from the tank. 
An ample vent pipe from the top of the tank to the air 
outside the building effectively equalises the internal 
and external pressure at all times. The tanks are 
lined with five-ply birch, which is a non-resinous wood. 
The presence of resin is to be particularly avoided, 
since it may reach the contacts of the switch and tend 
to prevent the switch opening. It is to be noted that 
the framework of the cubicles is arranged as shown in 
Fig. 6 to receive brickwork or concrete partitions, in 
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FIG. 9 

order entirely to divide the switchgear of each phase. 

With regard to the control gear, the controller for 
the solenoid operating. circuit, which is of the drum 
type, can be situated in any’ convenient position. 
To close or open the main switch the controller handle 
is rotated to the corresponding position. On being 
released, the controller: drum automatically returns 


tanks. Inthe past many accidents have arisen from:| to the “ off” position, thus’ breaking the operat- 


tanks being blown off when the switches were operated ing current: circuit. 


under short-circuit conditions. As a result, in modern | 


The operating mechanism : of 
the switch is of the free handle type. Directly the 


designs the mechanical design of the oil tanks receives | tripping cireuit is energised in any part of the upward 


very careful attention. 


| travel of the core of the closing solenoid, the switch is 


An oil switch whose features may be taken as | automatically released; and before the switch can be 





closed a second time the controller must first, be 
brought to the “off” positicn. For a éase of 
emergency means are. provided for operating the 
switch by hand. . The movable contacts—Fig. 8— 
are wedge shaped and provided with sparking con- 
tacts sufficiéntly long to ensure that & high speed of 
break is obtained before the contacts separate. The 
opening and closing characteristics of the breake, 
are shown in Fig. 9. The curves are proportional to 
the actual travel of the mcving mechanism of the 
breaker. Taking the asceriding—closing-~curve first, 
it will be seen that in 0.8 of a second from the instant 
of closing the solenoid, operating circuit the main 
circuit is complete.. The operation is therefo:e quick 
enough to avoid any trouble when synchronising at 
the station. The descending curve shows the opera- 
tion of the switch when breaking the cireuit. It will 
be seen that as the lower contacts fall the speed is 
gradually increased up to approximately 5ft. per 
second. This naturally corresponds to an actual speed 
of breaking of the circuit of 10ft. per second. The 
short wavy portion of the opening curve at the 
bottom shows the action of the air dashpot buffers. 
The moving mechanism of this switch is naturally 
heavy, and these air dashpots are provided to pre- 
vent any damage due to the motion being arrested 
too suddenly. 

It may he of interest, in conclusion, to recall briefl, 
the method employed in obtaining these opening 
and closing characteristies of the switch, as described 
in the paper by Dr. Garrard, to which we have pre- 
viously alluded. A revolving drum is used with three 
pencils so attached that each pencil can trace a sepa- 
rate curve upoa the drum. The uppermost pencil is 
operated from the oil switch mechanism and traces 
the movement of the switch contacts. The middle 
one is operated from a tuning fork, which causes the 
pencil to trace a wave of fifty alternations per second. 
By this means a time scale is obtained on the drum 
accurate to one-hundredth of a second or less. The 
bottom pencil is connected to the trip coil or operating 
controller, and marks the commencement of the 
cycle of operations, From the curves. obtained, the 
velocity of the lower contacts at any instant is de 
duced from the tangent at the corresponding point 
on the switch displacement curve. 








BANK FOR TRADE WITH AUSTRIA. 


Revuter’s Agency is informed by the Austrian Legation 
that, with the support of American and Dutch capital, 
and under the auspices of the Austrian Government, a 
joint stock cormnpany ‘.as been f in Vienna to act as 
intermediary between foreign capital and Austrian manu- 
facturers. The company y undertakes the im- 
portation of raw material, either directly or by acting as 
trustee for the foreign capitalist who is sending raw 
material to Austria to be manufactured there. Special 
legislation protects the foreign italist, who retains his 
full rights upon the raw material through all the stages 
of its manufacture. The new company is called tho 
Treuga, and has a nominal capital of 30,000,000 kronen. 
An interest in the company has already been acquired by 
Dutch capitalists, and for this purpose a Duteh company, 
the ‘Reconstruction Bank for Austria,” with a capital of 
10,000,000 Dutch florins, has been founded. The Treuga 
is also acting as trustee for the Austrian Government 
with re, to the credits granted by the Allied Powers 
and neutral Powers to Austria for buying food and raw 
material. 








- AUSTRALIAN SUBSIDIES. 


Some further light is thrown on the attitude of the 
Australian Government as regards the fostering of home 
industries, by the announcement of a new by-law con- 
cerning the import of Diesel engines. At the same time 
anunfortunate tendency to put domestic gain above Empire 

triotism, is shown in a new direction. The new Customs 

y-law permits the free entry into the Commonwealth 
of one Diesel engine to each firm of engineers which agrees 
to send a specially selected, technically trained engineer 
to Switzerland to assist in the construction of the 
engines at the works of Sulzer Bros., of Winterthur. 
Sulzers will train the men in the intricacies of the work, 
and it is proposed that such engineers should subsequently 
supervise the construction of similar engines in Australia. 
It is noteworthy that the concession apparently only 
applies to Sulzer engines, and that no consideration is 
given to the many English firms which make this class of 
engine. 

Another piece of Australian legislation intended to 
encourage the manufacture.of iron and steel in the Com- 
monwealth was passed in 1918, and provides for the pay- 
ment of bounties on black steel sheets and galvanised 
sheets manufactured in Australia. Regulations framed 
under the Act, which were gazetted recently, set out that 
a manufacturer ‘will not be entitled to claim the bounty 
unless a minimum quantity of 500 tons of black steel sheets 
or galvanised sheets has been manufactured by him after 
October Ist, 1918. The bounties are based on the freight 
rates per ton for imported material. 








Tue July production of pig iron in the United Kingdom 
amounted to 750,400 tons—the highest attained since the 
Armistice—and of steel ingots and castings to 800,100 tons. 
The pig iron ‘produced in July included 290,300 tons of 
hematite, 258,400 tons of basic, 118,700 tons of foundry, 
and 53,500 of forge quality. 
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A Seven-Day Journal. 


German Manufacturers and Machine Tool Trade — Shipwrights’ Strike — Absence of German T'rade Statistics —- Wireless Developments in United States 
— Lloyds’ Aviation Record — Steel Industry Amalgamation — New Marine Engine — Hydro-Electric Power in Ontario — Coal Controllerto Retire pag 
for Locomotives — Amateur. Wireless Installations — Austrian Railway Electrification — Coal Strike 
— Coal Strike Unrest and Industry — American Steel for Germany — Engineering Training Scheme 


Output and Labour in Coal Mines — Oil Fuel 
Situation — Whitley Committees for Admiralty 


GERMAN manufacturers resent their exclusion 
from the Machine Tool Trades Exhibition, which 
opens in London to-morrow. The Deutsche Export 
Zeitung attributes this exclusion to the fear of German 
competition, but admits that as a result of the war, 
which was associated with an enormous demand 
for British machine tools, our trade in this branch 
of manufacture has made great developments, and 
to-day stands practically at its zenith. It is added 
that British manufacturers are now seeking to 
dominate the available markets, and first and fore- 
most the British market. While, therefore, exhibitors 
from America, Sweden, and other countries will be 
almitted, the German view is that the exhibition 
is intended to serve chiefly the interests of British 
trade. This contention will not be disputed. 


*_ * * 


A STRIKE of shipwrights, in which some thousands 
of men are involved, is reported from Liverpool. The 
workers concerned are mainly drillers and ship riggers, 
and are all members of the Ship Constructors’ and 
Shipwrights’ Association. They made a demand for 
a minimum wage of £6 a week, and this was refused 
by the Mersey Ship Repairers’ Federation. The 
attitude of employers is that the question of ship- 
wrights’ wages cannot be separately discussed, as 
it forms part of the general question of shipbuilding 
and engineering wages, which must be settled on a 
national and not a local basis. The men, on the other 
hand, rely on the fact that they have been separately 
dealt with on former occasions. The strike, it should 
be noted, is not based on the increased cost of 
living, which is the common argument, but on the 
higher prices of tools, which are said to have risen 
from 100 to 200 per cent. in cost. There appears to be 
no immediate prospect of a settlement. 


* * * 


Much comment has been heard in iron and steel 
circles during the past week of the extraordinary 
secrecy which surrounds the German iron and steel 
trades. No information is available as to the number 
of blast-furnaces in operation, or of the iron and steel 
output. It is believed that the absence of information 
reflects a deliberate intention to prevent any news 
of what is happening reaching foreign countries, and 
this opinion is strengthened by the absence of German 
trade statistics generally, publication of which has 
been suspended since before the war. 


* * * 


FourtTHER details of the probable results of the 
working agreement between the American Telephone 
and Telegraph Company of America and the General 
Electric Company of America are now available. The 
original arrangement was for an interchange of licences 
so that the General Electric Company and the 
Radio Corporation would be able to further the 
development of wireless transmission as a supple- 
ment to the wire system of the American Tele- 
phone and Telegraph Company. Mr. H. B. Thayer, 
the president of the company, in a statement on the 
present position, indicates that the service of the 
company will be extended to include ships at sca 
and foreign countries. The public interest lies in the 
fact that the amalgamation will enable the patents 
owned by each company to be utilised to greater 
advantage, and hence progress in the art of electrical 
transmission will proceed by more rapid strides in 
America than in any other country. 

se. 


AN official statement issued on Friday last conveys 
an intimation that the Committee of Lloyds has 
decided to make an Aviation Record on similar lines 
to the Register of Shipping. The first part of the 
record, which will be issued shortly, will contain 
information concerning aircraft and pilots, and will be 
followed by further volumes. 

* * * 


THE directors of the United Steel Companies, 
Limited, announce new amalgamations, which, it is 
stated, will have the effect of making the company 
the largest steel combine in Great Britain. The 
acquisitions just made include Daniel Doncaster and 
Sons, Limited, of Sheffield, the Martino Steel and 
Metal Company, of Birmingham, and a large block of 
shares—50,000 ordinary—in Thos. Smith’s Stamping 
Works, Limited. 


* * * 


A NEW marine engine has, it is stated by Mr. Charles 
Schwab, been developed by the Bethlehem Corpora- 
tion. It is understood that this prime mover is of 
the two-cycle type working on what is incorrectly 
termed the Diesel principle, and is adaptable to land 
as well as marine service. Further details are 
awaited with interest. 





Failure — Cheap Aircraft — New Motor Fuel. 





REFERRING to the Chippawa hydro-electric develop- 
ment at Niagara, Sir Adam Beck states that whereas 
the original scheme was for the development -of 
175,000 horse-power, it is now intended to enlarge 
the plans to give 600,000 horse-power by October of 
next year. When the plant is in operation there will 
be 1,000,000 horse-power available for the population 
of Ontario from Niagara. 

>.* “* 


A REPORT is in circulation that Mr. A. R. Duncan 
is about to relinquish the position of Coal Controller 
to take up an appointment with the Shipbuilding 
Employers’ Federation, to which he formerly acted 


as secretary. 
* * * 


THE Statistical Department of the Monmouthshire 
and South Wales Coalowners’ Association draw atten- 
tion to the divergent tendencies of output and labour 
costs in the coal mining industry between 1914 and 
May, 1920. The higher labour costs are due partly 
to the higher wages and partly to the decline in the 
efficiency of labour. In the United Kingdom the 
wages cost per ton has increased from 6s. 2.92d. to 
22s. 8.75d., while the output in the United Kingdom 
per person employed above and below ground has 
fallen from 252 tons in 1914 to 194 tons. In the 
South Wales coalfield the expansion in the wages 
cost per ton has been from 8s. 1.47d. to about 
29s. 8.13d., whilst the output per person employed 
above and below ground has fallen from 230 tons to 
190 tons. In the United Kingdom the output has 
declined by 23 per cent., and the labour cost increased 
by 264 per cent., while in the South Wales coalfield 
the output has decreased 17 per cent. and the labour 
cost increased 265 per cent. 


* * * 


For some time past the London and North-Western 
Railway has been experimenting with the use of oil 
fuel for locomotives, and the test run from Euston 
to Birmingham and back, which took place on 
Wednesday, indicated the possibilities of the Scarab 
oil-burning system which has been adopted for these 
experiments. The locomotive fitted for this. trial 
was the Watt, one of the “‘ Precursor’’ type, and 
the trains selected for the test were the 11.30 a.m. 
ex Euston and the 4.50 p.m. ex Birmingham. These 
trains, which are timed to perform the journey 
between London and the Midland city in 2} h., with 
a stop each way at Coventry, are the fastest now 
running on this service. Both journeys, with a train 
of nearly 300 tons, were completed ahead of schedule 
time. The oil consumption was 32 Ib. of oil per mile 
with a train load of 294 tons, being at the rate of 
10.88 lb. per 100 ton miles. In the Watt the oil is 
carried in a tank of 1000 gallons capacity, which is 
mounted on the tender. The average consumption 
of coal by the same engine, which is not of the super- 
heater type, is about 70]b. per mile. It is known 
that experiments are also in progress with other 
alternative fuels to ordinary coal, and that with 
some of these satisfactory results have’ been 
attained. 

* * * 


THE withdrawal of the Post Office embargo on 
amateur wireless installations. has led to a great 
increase in the number of wireless clubs. An official 
statement has been made to the effect that over 
forty of these have been formed; having a member- 
ship of about 1500. The conditions on which a licence 
is granted are somewhat more onerous than in 
pre-war years, restrictions being imposed on the 
height of the aerials of private installations, which are 
limited to 100ft., while the power used and the wave 
length employed are the subject of official regulations. 
The use by amateurs of the thermionic valve is a 
somewhat difficult question, as its employment 
increases the range from which messages can be 
received to a very considerable extent. All applica- 
tions for the inclusion of a valve of this type in the 
outfit are therefore rigidly examined, but permission 
to employ it is occasionally granted. 


* * * 


A TECHNICAL adviser from the United States has 
just completed a tour of inspection in connection 
with a large scale electrification seheme for the 
Austrian State Railways. In a report on the subject 
he commends the policy of the Austrian Government 
in developing water resources to provide the necessary 
power and the decision to commence the work of 
railway electrification by converting the mountainous 
route to electric traction. He makes the definite 
statement that the electrification of the lines from the 
Swiss frontier to Innsbruck will enable 150,000 tons 
of coal a year to be saved, 





Art the time of writing efforts to avert the threatened 
coal strike are in progress. The situation was dis- 
cussed at a meeting of the Triple Alliance on Wed- 
nesday, and it has been decided that the sub-com- 
mittee to whom the question has been referred will 
remain in continuous session. The Miners’ Conference 
took place yesterday, and an official statement was 
issued to the effect that on the recommendation of 
the E <eeutive it was decided to hand in notices in 
every district to terminate not later than Sep- 


tember 25th. 
oe * * 


ApprRovaL has been given by the Admiralty to the 
formation of joint industrial committees on the lines 
of the Whitley Report for all naval establishments 
in which civilian labour is employed. The permission 
to form these committees is saddled with the condition 
that they must be constituted in the same way and 
exercise similar powers to the committees already 
formed for dockyards and other naval establishments, 
and will not be authorised to deal in any way with 
questions affecting the personnel of the Navy. 


* * * 


Tur National Union of Manufacturers has can- 
vassed its members as to the probable effects of the 
threatened coal strike. Many of the communications 
received, which have been placed before the President 
of the Board of Trade, show that Some manufacturers, 
particularly in metal trades and the chemical industry, 
would be so severely hit that inmany cases they have 
decided to close down their works’ in the event of a 
strike rather than exhaust their small reserves of coal. 


* * * 


WE reported in a recent issue -the-expert of ship- 
building steel from the United States to Germany. 
Some figures which have just been published indicate 
that nearly 10,000 tons of steel, mainly in the form 
of ship plates, have been sold to German yards by the 
United States Shipping Board. The New York corre- 
spondent of the Times states that the United States 
Steel Corporation has also sold’ 6000 tons of similar 
material, and that orders from Germany have either 
been placed with American manufacturers or are the 
subject of negotiation for a further 50,000 tons of 


steel. | 
* * * 


THE report issued by the Engineering Training 
Organisation’ on Wednesday last, formed by the 
leading technical institutions as the outcome of the 
meeting held at the Institution of Civil Engineers in 
October, 1917, records:the failure of the scheme for 
the improvement and co-ordination of engineering 
training. Among the objects with which the organisa- 
tion was formed were the fostering of apprenticeship 
as a national institution, the setting up of a central 
information bureau for those intending to become 
engineers, and the promotion of a scholarship system 
to encourage talent. It was necessary to ensure 
success to obtain the financial support of the 
engineering industry, but of 246 firms who were asked 
to guarantee a minimum annual subscription of 
£10 10s., only thirty’ made a favourable response. 
The executive find it impossible, therefore, to proceed 


‘with the scheme, although plans for the future are 


still under consideration, and at a meeting held at 
ths Institution of Civil Engineers on September Ist, 
under the presidency of Sir Meurice Fitzmaurice, the 
situation which has arisen was discussed. A resolu- 
tion was finally adopted authorising the Executive 
Committee to complete any arrangement for the 
absorption of the existing organisation. 


* * * 


Ar a sale of aeroplanes and equipment which took 
place at Hardwick Aerodrome, Cambridge, on Tues- 
day, without reserve, only, very low prices were 
realised. A conspicuous example was the sale of a 
two-seater Avro, in flying condition, for £50. A 
danfiaged two-seater was knocked down at 45s., and 
a 50 horse-power Gnome engine for 35s. A new 
acetylene welding plant, with generator, fetched only 
£17 16s. Some two-bladed Gnome propellers went 
at the rubbish price of 7s. 6d. each. 


* * * 


Tre fresh rise in the priee*ofpetrol has focussed 
attention on possible alternative motor fuels. It is 
understood that Mr. J. Pannebakker is in England with 
the object of directing attention to the claims of a new 
fuel which is a compound of benzol and other ingre- 
dients, for which he claims a 50 per cent. higher 
efficiency than petrol. _ Samples of the spirit are to 
be placed at the disposal of the Government Depart- 
ment concerned for tests with road motors and 
aircraft. 
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strips of mpring, steel, and are arranged in the crank case | produce a spray with an oil pressure which is insufficient 
a = | doors; These doors are of such a size that the big end of | to lift the spring-loaded valve of the main jet. It is thus 
A High-compression Marine Oil | the conneeting-rod can easily be attended to if pi Bio | only Bese va a open the small oil pee hye TE to 
Engine Other handholes are provided in the sides of the case to | heat up the ignition plug to get the engine ready to start. 
z * give access to the banjo used to lubricate the crank pin. As soon as the engine is under way the oil valve is shut 
WE recently had an opportunity of inspecting at work The combustion chamber, it will be noticed, is of | and the main jet takes up the work. The auxiliary jet, 
a new type of two-stroke marine oil engine, which has ! spherical form, and is fitted with a cast iron liner which | as will be seen, is well protected from the effects of com- 
z | bustion during normal running by the cast iron liner, 
| and the makers tell us that it will work quite satisfactorily 
| even after it has been out of service for some considerable 
time. } I 
Two distinct systems of governing are adopted, accord- 
ing to the number of cylinders in the engine. Those of 
one and two cylinders are fitted with a governor of the 
hit-and-miss type, which by-passes the fuel oil pump; 
while the larger engines are controlled by varying the 
stroke of the pumps. The first mentioned type of governor 
is shown in Fig. 4 as arranged for a two-cylinder engine. 
At the top of the drawing there are shown the spindles 
of the two by-pass valves, which are opened when the 
cams are rotated. On the right there is an ordinary 
hit-and-miss trigger, which, in the event of the speed 
becoming excessive, will strike the bell crank and rotate 
the first by-pass cam. A short horizontal plunger transmits 
the movement to the other cam. After rotation the cams 
are held by detents and the fuel is by-passed. On the 
next stroke the trigger strikes a pad at the end of the 
detent, that is to say, of course, if the speed has fallen 
sufficiently for it to escape the bell crank, and the cam, 
being released, is returned by a coiled spring. Even then, 
however, the by-pass is not entirely closed, as there are 
‘wo steps for the detent to catch, and a second stroke must 
be made before a full charge is injected into the cylinder. 
The engine is thus relieved from the violent thumping 
experienced when a full charge is injected into a cylinder 
which has been thoroughly scavenged by running light 
for several strokes. The tripping of the detent for the 
left-hand cam is effected by a small roller, shown on that 
end of the rocking lever, striking a tappet rod. The fuel 
| pumps are driven by another rocking lever, on the same 
spindle as the governor rocker, and are totally enclosed 
in a eireular casing on the end of the engine—see Fig. 1 
= The excentrie which is used to drive the rocking lever also 
operates the circulating pump and a bilge pump. 
A diagram of the system of governing used on the three 
and four-cylinder engines is given in Fig. 5. In these 
been brought out by Plenty and Son, Limited, of Newbury, ; can easily be renewed when it becomes oxidised. There | cases, as already mentioned, speed is controlled by varying 
and embodies several rather novel features in its design. | are two injection valves and an ignition plug, all of which | the stroke of the fuel pumps. The pumps B, H are 

This engine, which is illustrated by the drawings oppo- | are plainly shown in the detail drawing Fig. 2. The ' grouped, according to the number of cylinders, round a 
site and the half-tone engravings on this page, has been 
designed primarily for marine work, but it is, of course, ' 
equally suitable for any other class of service where con- 
tinuous running at full load is the normal condition. For 
this reason the machine is very substantially built, and 
will pass Lloyd’e survey, while the attention it requires 
when running is reduced to a minimum. 

On reference to the line drawings it will be noticed that 
the arrangement of the cylinder and crank case is dis- 
tinctive. The cylinder proper and its water jacket are 
formed as a simple casting in which the two parts are 
only connected together at the top end, except where 
the inlet and outlet ports pass through, and these are 
made as flexible as possible. The joint between the bottom | 
of the cylinder and the water jacket is a sliding fit, and is 
kept tight by means of a couple of rubber rings. The 
result of this arrangement is that the cylinder is more or 
less free to expand downwards as it warms up in working. 
The crank case, it will be seen, is carried up to a good | 
height, and long through-bolts are used to clamp together 
the cylinder cover, cylinder and crank case, and to take 
the force of the explosions without putting the cylinder 
casting in tension. A couple of T-headed bolts, shown in 
the cross section, are used to hold down the cylinder and 
prevent it coming up with the cylinder head when the | 
latter is lifted off for inspection purposes. The water | 
jacket is continued right down to the bottom of the 
cylinder, and spreads, in a saddle-like shape, down the 
sides of the crank case. Water passages are also formed 
under each of the main bearings and down the sides of the | 
bed-plate. The cooling water first circulates through these 
passages and then rises, by way of the cast iron pipes, which 
can be seen in the engraving of the two-cylinder engine, 
into the bottom of the main water jackets. Water jackets 
are also arranged right round the combustion chambers 
and the silencers. The general scheme for cooling the 
engine is, in fact, very effective, and we found that even 
after it had been running some time, the interior of the 
crank case was quite cool, which, of course, is a specially 
good feature in an engine using crank case compression. ignition plug is merely a mushroom-shaped piece of nickel, , 

It will be noticed that the illustrations show a separate | which can be heated, when the engine is to be started, 
trunk for conducting the compressed air from the crank ! by playing the flame of a blow lamp on the protruding 
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FIG. 1—TWO-CYLINDER 60-H.P. PLENTY OIL ENGINE 
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FIG, 2—COMBUSTION CHAMBER. AND WORKING AND STARTING SPRAYS 


block A. The suction strokes are accomplished by means 
of the springs shown, and the delivery stroke by means 
of the tappets C. H is a cam ]-aving the track formed on 
the internal surface in contact with the roller F. The 
cam face is made of such a fo m as to give the required 
timing to the injection, and is a!so made so that its surface 
is inclined to the axis of revolution. The cam transmits 
motion to the tappets C by means of the roHers F and 
levers D. It will be noticed that the maximum stroke of 
the pump is governed by the position of the levers 10, 
| which can be adjusted by means of the stops 11. The 
| cam His carried on asleeve, which is free to slide vertically 
| but is driven by a feather on the shaft. As the cam surface 
is at an angle to the centre line the movement of the cam 
in a vertical direction will vary the stroke of the fuel 
pumps. The levers D are carried on a cylindrical member 
EK, which may be rotated by the rack K, and the timing of 
the injection thus altered at will. The governor is of 
‘he horizontal type mounted on the vertical shaft 4, which 
| also carries the cam mechanism, and is so arranged that 
on the weights N moving out they will cause the rotation 
of the nut M. This nut works on a thread cut upon the 
vam-carrying sleeve L, and hence its rotation will move 
the cam H in a vertical direction and thereby alter the 
fuel pump stroke. Upon the same vertical shaft a cam 13 
is carried for operating the air-starting mechanism of the 
engine. This cam has two cam surfaces Q and R, one for 
ahead and one for astern, which will operate the air 
valves 8. - 

The speed of the engine is controlled by means of the 
FIG. 3—FOUR-CYLINDER 200-H.P. ENGINE hand wheel 14, which connects with the levers coupled 
up to the sleeve 15, and thereby alters the tension of the 
governor springs O, These levers are interlocked with the 
chamber to the cylinder, but the makers inform us that , extension. One of the injection valves is su placed that its | mancuvring gear by the bolt and cam Z, in such a manner 
it is their intention, in future, to core this passage out of | jet is directed on to the ignition plug. This jet isgonly | as to prevent the engine being started or mancuvred 
the main{casting. The air inlet valves are made of narrow | used for starting up, and it is so proportion, d that it will | except when the speed control is set for slow, Manceuvring 
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is”accomplished by meansjof the large hand wheel 16, 
which is geared to the shaft X, carrying the various cams | 
necessary. The cams are firstly a scroll cam T, which | 
controls the rack K, and hence the timing of the injection. | 
A cam U, which actuates a locking mechanism to hold E | 
fast when this ring is in the advanced injection position. 
| 
| 
| 











| 














Swain Se 


“THe Encinecer” 


FIG. 4—HIT-AND-MISS TWO-CYLINDER GOVERNOR 


cam 1, which is by-passing the fuel. The cam T also moves 
the sleeve 13 by means of the levers 19 and 20, so as to bring 
the correct air-starting cam into operation. The next 
movement of 16 brings the cam V into work, operating 
the main air valve Y and allowing air to enter the starting 
system, and the engine commences to rotate. During this 
period of movement the cam 1 will come out of operation, 
allowing fuel to enter the cylinders, and the engine will 
commence to fire. Further rotation of the hand wheel will 
put the cam V out of operation, and will advance the in- 
jection by means of the cam T. Finally, the projection on 
U will lock F in the working position. The gear is now in 
a position to allow the speeding up to be carried out, as 


| the interlocking bolt will be opposite a hole in Z. To stop 
| the engine the hand wheel is turned back in the opposite 


direction, the various cams going through their phases 
of operation, with the exception of the air cam V, which 
will not operate on the return. To go astern the hand wheel 
is rotated in the opposite direction, and all the cams 
function in exactly the same manner, with the exception 
of T, which is constructed to move K and 13 in the opposite 
direction. 

In the case of two-cylinder engines fitted with reversing 
gear the reversing lever is interconnected with the governor 


|im such a way that it throttles the engine down before 
| opening the clutch, and thus prevents racing. 


These engines are being manufactured with two sizes 
of cylinders, viz., 270mm. bore by 300 mm. stroke, and 
335 mm. by 350 mm., according to the power 
required, The smaller size gives about 30 horse-power per 
cylinder when running at 340 revolutions per minute, while 
the larger set develops 50 horse-power at 300 revolutions 


| per minute. The makers say that the fuel consumption 
(is 0.571b., 0.5171b. per brake horse-power per hour 


respectively. 





Casting Pipe Specials in Green 
Sand. 


SomE notes and sketches con the procedure employed 
in casting a large branch piece for a gas main have been 
sent to us by Mr. E. A. V. Linzey, of 4, Welcome-street, 
St. Thomas, Exeter, and are of interest on account of the 
simplicity of the appliances used. The branch. piece in 
question, which is shown in Fig. 1, has one 24in. socket 
and two 1l5in. sockets, and was cast for the Plymouth 
Gas Company by Willey and Company, of Exeter, using 
@ green sand.core and mould. In making the mould the 
only patterns used were pairs of standard sockets for 


| the ends, and a short piece of plain pipe 6in. long. The 


A cam V operates the main air valve Y, admitting air to | 
the starting position. Two of these valves are required, 
one for ahead and one for astern, and their levers are so 
arranged that they will only be operated when the shaft 
X is rotated in one direction: The cam | is a relief operat- 
ing gear which by-passes all the fuel from pumps, and 






































remainder of the moulding was done with strickle and 
template boards. 

In describing the method of procedure Mr. Linzey says 
that the first thing the moulder does after having made 
and cast his core iron is to dig a hole in the floor approxi- 
mately the'size of the casting, allowing about 6in. more in 
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FIG. 5—MANOEUVRING GEAR FOR THREE OR FOUR CYLINDERS 


hence stops the engine by means of the valve 2 and 
lifter 3. 

The method of operating the gear is as follows :—The 
diagram shows the gear with the engine stationary. The 
first movement of hand wheel 16, by rotating the shaft X, 
moves rack K through the levers and cam T, so as to retard 
the time of injection. At this time the cam U is in opera- 
tion, holding the locking gear 18 out of gear, as also is the 


depth and 8in. each side in width to provide room for 
ramming behind the pattern. He rams the bottom firmly, 
then throws in a little sifted black sand and, in turn, a 
little facing sand at the end of the pipe marked A. Then 
he places the bottom part of a pair of iron socket patterns, 
as illustrated in Fig. 3. Next, he rams up in the ordinary 
manner adopted in bedding-in moulding. He then pro- 
ceeds in a similar manner with a pie¢e of ordinary iron 


pipe pattern also shown in Fig. 3, this being carried on 
to the point marked B.. A spirit level square and strickle 
are then employed in making that portion of the mould 
which has no pattern. The moulder takes care to use 
plenty of facing sand in the intervals between the patterns, 
as he has to strickle out the thickness of his pipe after 
the core has been drawn out. The interval from B to ¢ 
is made in a similar manner, excepting that a Lbin. 
socket is used instead of the 24in. size. The tem. 
plate board G is placed against the line A E at the point 
where the angle is desired ; the socket pattern F is placed 
against the template and the bottom part of the mould 
for the branch pipe is made similarly to the other parts. 
Having completed this, a 561b. weight is sunk in behind 
the flange of each socket at a distance of 6in. to 8in. 
These weights, when bedded down sufficiently, form a firm 
rest for the core iron, which is made by the use of an iron 
wing and two pieces of wood pattern, as indicated in Fig. 
4. The core iron is then lowered into the mould and the 
bars, which should be about a finger’s thickness from the 

ttern, are packed with facing sand. The core iron 
or the branch pipe—see Fig. 2—is made separate, and 
is bolted on to the main core iron. Ramming then pro- 
ceeds until the level of the joint is reached, when the core 
is flat-rammed between the bars and well vented. A 
layer of coke is then heaped up to within a few inches of 
the radius and covered with sand. The top halves of the 
socket patterns are placed over the bottom halves, and a 
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Fig. 1. Plan of Branch Pipe 
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Fig. 2. Main Core Iron. 
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Fig. 3. Iron Socket Patterns 
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Fig. 4. Patterns used in making Core Iron 
"THe Encincen” Swain Sc. 


CORES AND PATTERNS FOR A SPECIAL PIPE 


similar procedure is adopted in ramming the top half of 
the core as was employed on the bottom half, i.e., strickle 
work, the thickness of the pipe not being strickled out 
until after the top has been li off. The latter is rammed 
up in the ordinary way with bars, gridiron and hooks, 
&c. After having lifted the top off the core is got out 
and strickled to the required thickness, blacked, and 
returned to its place in the bottom after the latter has been 
finished off. © runners are cut in the bottom and run 
down through the core print from the top. The job is 
then continued in the ordinary manner. Three tons of 
weights are required to prevent the top from lifting during 
the operation of casting. 








Tue report, only recently published, although it relates 
to an accident which happened on December 26th, 1918, 
of the Chief of the Bureau of Safety of the United States 
Inter-State Commerce Commission, on a derailment due 
to a broken rail, uses two terms which are uncommon. 
These are “ snow burnt” and ‘“‘ wheel burnt.’’ The latter 
is the effect of the slipping of driving wheels which abrades 
the top of the rail, causes intense local heating, and results 
in the formation of shallow zones of hardened metal next 
to the running surface. ‘‘ Snow burnt”’ rails are those 
which are damaged in this way by the wheels slipping on 
snow. From the evidence it seems that a couple of days 
before the accident a goods train was stalled in the snow 
at this point, and the locomotive slipped very considerably 





in an effort to get through the snow. 
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Railway Matters. 





Tue first-class seating accommodation in railway trains 
on December 31st, 1919, represented 12.45 per cent. of 
the total, whilst of the receipts from all passengers 
carried during 1919, 14.68 per cent. came from first-class 
passengers. 

Tue scarcity of bolster wagons for the conveyance pf 
steel plates has now led to their becoming scarce for the 
conveyance of timbér. “fhe home timber trade having 
increased so much, owing to higher freight charges, has 
accentuated the scarcity. 

AMONG the various improvements and extensions on 
which the Central Argentine Railway contemplates spend- 
ing 40,000,000 pesos is the electrification of the line to 
San Martin, which it is hoped to put in hand shortly, the 
preliminary calculations and plans now being completed. 


In connection with the scheme for the electrification of 
railways in Japan, it is proposed to build-a power station 
at. Ojiya, on the Shinano River, capable of producing 
250,000 horse-power, at a cost of about 100,000,000 yen. 
The project is to be laid before the present extraordinary 
session of the Diet for approval. 


r@Ue to the time Parliament rose for the recess nothing 
had been done as to the Channel Tunnel. Mr. Bonar 
Law said that the experts to whom the question was 
referred had reported. It was, however, a very difficult 
and complicated problem, and the Government was not 
in-a position at present to give the time necessary for 
its consideration. 


THE lines of the Grand Trunk Railway Company situated 
in the United States have created a difticulty owing to the 
transfer of the company’s property to the Canadian 
Government. It is likely, therefore, that the lines will be 
sold to an existing railway company in the United States, 
which might make them, as feeders to its own system, of 
greater profit than they have been to the Grand Trunk 
Company. 

DurinG the year 1919 there were 98 million passengers 
carried by the Nord-Sud underground system of Paris, 
an increase of 15 millions over the figures for 1918. For 
the first time in its history the railway has to make the 
supplementary payment to the City authorities, which 
is due when the number of tickets issued exceeds 90 
millions, The ratio of expenditure to receipts was 75.76 
per cent. as compared with 74.15 per cent. in 1918. 


Part of the agreement between the Canadian Govern- 
ment and the Grand Trunk Company as to the absorption 
of the latter’s property was that a board of three should 
arbitrate as to the amount to be paid. Sir Walter Cassels, 
chief judge of the Court of Exchequer, is to be the chair- 
man. Sir Thomas White will represent the Canadian 
Government and Mr. W. H. Taft, the former President 
of the United States, will appear for the railway company. 


The Southern Pacific Railroad Company has issued a 
poster, printed in red and black, appealing to motorists 
to stop a minute at gate level crossings, and so “ help 
us all by playing safe.” After saying that in 1917 and 1918 
there were 4325 collisions between trains and motor cars, 
in which 2214 persons were killed and 6109 injured, it 
shows the futility of a motorist attempting to beat a train. 
A train travelling at 45 miles an hour covers a tenth of a 
mile in 8 sec. ‘* The driver who figures on making the 
crossing first should consider this fact.” 


On account of the high prices and adverse rate of 
exchange the rolling stock for Belgian railways recently 
delivered or to be delivered shortly by Great Britain and 
the United States probably represents the last purchase 
which Belgium will make for the time being. The disem- 
barkment of the rolling stock which has recently arrived 
from America is proceeding actively at Antwerp, and the 
last twelve locomotives to be delivered by the United 
States will be loaded on trucks to-morrow. In two 
months’ time 200 locomotives ordered by the Belgian 
State in Great Britain will arrive at Antwerp. 


In this column on June 25th we mentioned an action 
respecting a suit case stolen from a Midland sleeping car 
at St. Pancras, in which the owner obtained damages 
from the railway company. A question was asked in the 
House of Commons recently as to whether, as a result of 
this case, the law could not be altered, as it was unjust to 
railway proprietors, who were, for the most part, small 
investors and could not afford to pay the value of articles 
lost because the owner elected to run a risk rather than pay 
twopence to deposit the luggage in the cloak room. The 
answer was, of course, in the negative, but Mr, Neal might 
have added that, as matters are at present, it is the State, 
and not the proprietors, which has to pay. 


CoMMENCING on Friday, the 20th ultimo, the Great 
Western Company inaugurated a new three-days-a-week 
service between Newport and Aberystwyth, which, instead 
of travelling over the crowded main line through Cardiff 
and Bridgend, passes over the Brecon and Merthyr 
between Bassaleg and Caerphilly, over a short section of 
the Rhymney at that point in order to get on to the 
Alexandra Docks Railway, by which route Pontypridd is 
reached. There the train passes on to the Taff Vale, at 
Treherbert on to the Rhondda and Swansea Bay, and at 
Court Sart the Great Western main line is again joined. 
The distance between Newport and Court Sart is approxi- 
mately 140 miles, and this journey is made over six 
different systems. 


In returning thanks for a presentation made to him 
by the Officers’ Conference, Great Western Railway, on his 
retirement after fifty years’ service, Mr. J. H. Robinson, 
late chief outdoor assistant to the ,chief mechanical 
engineer, said that during the whole of his career with the 
Great Western Company he had seen a good many changes 
but he was always glad that he had a fireman’s experience. 
He thought when one wanted to get the best out of a driver 
or fireman he must be spoken to in his own language. He 
had found that out at Sheffield—with J. and P. Hill—and 
might say that the output there had been very considerably 
increased. We may add that Mr. Robinson is a brother 
of Mr. J. G. Robinson, of the Great Central, and that 
their father was himself with the Great Western for 
45 years, 





Notes and Memoranda. 





Tae work of equipping Kingston Harbour, Jamaica, 
with an oil and coaling station for British naval and mer- 
cantile ships is now in progress. A large strip of land to 
the eastern end of the harbour has been acquired for a 
quay. It is intended to dredge the harbour so that vessels 
with a draught of 38ft. may be able to enter without fear 
of running on the mud banks. 


Ir is reported that the Russian Government is consider- 
ing plans for three hydro-electric stations. The first 
will be situated on the river Svir, which connects lakes 
Ladoga and Onega, the second on the river Volkhov, and 
the third north of the Black Sea on the Dnieper, between 
Ekaterinenburg and Alexandrovsk. There is a shortage 
of water turbines, and apparently America, Germany and 
Sweden are looked to for the supply of these machines. 


THE use of graphite for the prevention of scale in steam 
boilers is the suggestion of a contributor in Les Industries 
du Cuir. It is well known that the bad condition of boilers 
as regards scale is dangerous, inasmuch as it is the cause of 
explosions and leakages, &c. In addition, it adds to the 
cost of running the boiler; 10 to 20 per cent. of the heating 
value of the coal is lost when the seale reaches a thickness 
of 3mm. It is stated! that the action of the graphite 
is more mechanical than mical and prevents the 
precipitate from adhering to form hard scale. 


THE amount of water power immediately available 
in Switzerland is estimated at 1,189,000 horse-power, 
of which amount the electrification of the railways will 
require 245,000 horse-power. Before the war the Swiss 
power stations had altogether at their disposal more than 
520,000 horso-power, taken at a yearly average, the 
maximum being 887,000 and the minimum 345,000, but 
it is estimated that power stations in Switzerland could 
be built to produce 8,000,000 horse power. A recent 
development is the utilisation of mountain lakes— 
Kloenthal and Ritom—for the purpose of power pro- 
duction. 

Toot steel made from detinned scrap in a Greaves- 
Etchells electric furnace and high-arale crucible steel 
made from Swedish iron were recently tested at the 
University of Liverpool. Tools of the two steels, says 
Engineering and Industrial Management, were tested on a 
bar of mild steel by means of the speed increment test, 
in which the starting speed was 20ft. per minute and the 
speed increment lft. per minute, The depth of cut was 
fin. and the feed per revolution 1.60in. From the average 
results obtained from three sets of tests there was appar- 
rently little difference between the two steels from the 
standpoint of durability and cutting power. 


THE completion of the Bridge River power plant at 
Lillooet, British Columbia, which calls for an expenditure 
of 30,000,000 dols., will mark an era in manufacturing and 
industrial development in British Columbia. Work has 
just been commenced on the project. The plans con- 
template a tunnel a mile and a-half long through Mission 
Mountain, through which Bridge River will discharge into 
Seaton Lake, six miles from Lillooet. The fall will be 
1400ft., and it is estimated 400,000 horse-power will be 
developed. It is proposed to distribute a considerable 
amount of this power to cities at a distance, and the plant, 
it is said, will make Vancouver and Victoria the most 
important manufacturing centres on the Pacific coast. 


A MOVEMENT is on foot to establish a Commercial 
Museum at Chungking, in the Province of Szechuan. The 
proposal, which is supported by the Chungking Chamber of 
Commerce, has among its objects the assistance particu- 
larly of Szechuan merchants and the fostering of closer 
commercial relations between the province and foreign 
countries. The Museum authorities will aim to provide 
information on all matters relating to the trade of 
Szechuan, and to be of service to foreign firms in Chung- 
king, (a) by giving introductions to Chinese merchants, 
(6) by aiding in translation work, (c) by helping-to obtain 
information as to the trade of Szechuan, (d) by recom- 
mending suitable employees, writers, language teachers, 
&e. 

AN agreement has been made in China between the 
Kailan Mining Administration and the Mining Control 
Board of the Province of Shansi for the organisation of a 
new administration to be known as the Tatung Mining 
Administration. The object of the agreement is the 
development of a valuable coal mining area in Northern 
Shansi extending over some 170 miles and including the 
best coal beds in the province. The coal is bituminous and 
known to be of good quality. The principal difficulty 
confronting development is the lack of communications 
and a successful survey of the mining area will reopen the 
question of improved transport between Northern Shansi 
and the sea, including the rebuilding of the Peking-Suiyan 
Railway and some more direct communication between 
Peking and Chingwangtao. 

THE Japanese have made extensive experiments with 
a large variety of timbers in order to ascertain which of 
them are immune against the attacks of termites, and it 
is satisfactory to learn that they have found both teak 
and deodar—cypress pine—perfectly resistant. They 
have also found that degree of resistance to attack is not 
affected by hardness or weight or any other physical 
property, but to the presence in the wood of some sub- 
stance that is repellant or distasteful ; and here it may be 
mentioned that in both teak and deodar the percentage of 
benzene extract is extraordinarily high. The preservative 
found in Formosa to be most effective of any against 
termite attacks is camphor green oil. But ten other of the 
known market preservatives were tested, and of these four 
have been pronounced effective in some degree, viz., 
Carbolin, Avenarius Carbolineum, Stoprot, and Carbo- 
lineum Atlas. All these four are a high fraction of coal 
tar, mainly consisting of anthracene oil distilled at a 
temperature above 270 deg. Cent. Moreover, the per- 
centage of damage is inversely proportional to the amount 
of the anthracene oil. This oil, a product of destructive 
distillation of coal tar, is dirty and viscous with a charac- 
teristic and unpleasant odour, and possesses the property 
of staining timbers. It is therefore not recommended for 
use in houses. 


Miscellanea. 





Aw exhibition of agricultural machinery is to be held in 
Luxemburg during September of next year. 


UnvEr the name of Die Neue Oderwerft a new shipbuild- 
ing firm has been established at Frauendorf, near Stettin, 
with the participation of Stettin insurance companies. 


Durine the twelve months ended July 31st, American 
shipyards turned out 2086 vessels of 3,554,352 gross tons. 
Of these, 684 were steel ocean steamers, aggregating 
3,146,257 gross tons. 


Ir is estimated that the additional works to be executed 
at the port of Monte Video within a period of 5} years, 
according to the plan of the Comision de Fomento, will 
cost 11,200,000 pesos. 


Tue seventh International Aeronautical Exhibition will 
be held in Paris in December. It is being organised by 
the Commissariat General, de Exposition Internationale 
de Locomotion, 9, Rue Anatole de la Force, Paris, 17. 


Ir was recently stated in Melbourne that in the event of 
a satisfactory agreement being reached between the 
Government and the shipyard workers, orders will be 
placed immediately for construction in New South 
Wales of six vessels of 12,000 tons each. 


As a consequence, it is stated, of the refusal of the 
workers to agree to the 10 per cent. deduction on wages 
as income tax, which is prescribed by law, the Daimler 
Motor Works at Untertuerckheim, the Bosch works at 
Stuttgart, and the Fuerbach and Esslingen machine works 
have been closed by order of the Wurtemburg Govern- 
ment. 

THe Patent Office records show that during the first 
half of this year 17,994 applications were made to the 
Patent Office for patents, this being an increase of about 








2000 over those for the corresponding period of last year. 
Some 3100 applications were filed during the first twelve 
days of July, compared with nearly 1100 for the same 
days of 1919. 

THE Dominion Steel Company announces the early 
beginning of operations for the expansion of coal produc- 
tion, the projected programme involving the expenditure 
of four million dollars in Cape Breton and half a million 
dollars at Springhill. The company intends to develop the 
Springhill mines so that they shall eventually yield an 
output of 1000 tons daily. 


A WIRELESS mess: has been received in Washigtonn 
from the Lafayette station at Bordeaux which says :— 
‘“‘ This first wireless message to be heard around the-world 
marks a milestone on the road of scientific achievement.” 
The Lafayette station, which was built by the United 
States Navy, is undergoing a test preparatory to being 
turned over to the French Government for operation. 


Figures compiled by the United States Geological 
Survey, from reports submitted by all zine smelters which 
operated during the first six months of 1920, show that the 
production of zinc from domestic ore in that period was 
251,065 short tons, and from foreign ore 7043 tons, a total 
production of 258,100 tons, as compared with 210,241 
tons in the last half of 1919 and 255,502 tons in the*first 
half. 


THE report on the Birmingham Corporation’s electric 
tramways undertaking for the financial year ended March 
last shows a gross profit of £284,082, which is considerably 
less than in the preceding year. The car miles run num- 
bered 15,288,095, and 225,129,814 passengers were carried. 
The net profit, after making provision for capital charges, 
was £151,471, a decrease of £37,000 as compared with the 
preceding year. 

MomsBasa is the centre of ambitious schemes for 
harbour construction, says the Cape Times. Sir Edward 
Southey, the Governor of that part of the district which is 
known as the Kenia Colony, in a speech to the Legislative 
Council, recently stated that it was proposed to raise a 
loan of about five millions sterling, of which two and a-half 
millions was for railway construction and one million for 
harbour construction at Kilindini, the port of Mombasa. 


THE report on the Glasgow electricity undertaking for 
the year ended May 31st last shows, after payment of loan 
interest and sinking fund charges and allowance for the 
depreciation in value of the plant, a deficit of £54,614— 
met by the reserve funds—as contrasted with a surplus of 
£32,762 in 1918-19. The total number of units sold during 
the year increased by 2,721,523 to 146,223,311. The total 
capital expenditure during the 1919-20 period was 
£910,626. 

Tue well-known Skoda Armament Works in Czecho- 
Slovakia are now engaged, according to the Jron and Coal 
Trades Review, on building locomotives and other railway 
rolling stock. The first locomotive built by them was com- 
pleted a short time ago. The books of the concern are 
well filled with orders from the Government and from 
foreign railways, but the output capacity is insufficient. 
For this reason the Prague Government has recently 
placed an order for 8000 goods wagons in the United States. 


A 27m. by 40in. reversing universal plate mill, which is 
being installed at the Dominion Foundries and Steel, 
Limited, Hamilton, Ontario, will roll plates from a mini- 
mum width of 6in. to a maximum of 40in. The top and 
bottom rolls are 27in. in diameter, with a lift of the top 
roll of 20in., while the vertical rolls are 18}in. in diameter. 
The pinion stand is so designed that oil used on the pinion 
teeth cannot mix with oil on the bearings. All oil used on 
the bearings is returned to a common reservoir, and after 
filtering is used repeatedly. 

A POWERFUL wireless telegraphy company, to be known 
as the Compania Transradio, has been founded in Buenos 
Aires apparently by four German concerns, the Telefunken 
Company, the Overseas Wireless Traffic Company, the 
Deutsche Bank, and the Dresdner Bank. The German 
companies are working in close co-operetion witn the 
Argentine Government, which has granted a concession 
for 30 years, on the expiry of which all installations will 
pass into Government hands without payment. The 
maximum tariff is fixed at two-thirds of the tariff in force 
for cablegrams, 
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AGENTS ABROAD FOR THE SALE OF 


Che Engineer. 





BUENOS AIRES.-—Mrroneti’s Book Store, 576, Cangallo. 
CHINA.—KELLY AND. Watsu, Limirep, Shanghai and Hong- 


Kong. 
EGYPT.—Catmo Express Acency, near Shepheard’s Hotel, 
Cairo. 


FRANCE, —-Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
CHAPELOT AND Ciz.,, 136, Bld. St. Germain, Paris. 
INDIA.—A. J. ComBripcx AND Co., Bombay ; THACKER AND 
Co., Liurrep, Bombay ; Tuacker, Sprnk anD Co., 

Calcutta, 

ITALY.—Mastion1 anv Sreins, 307, Corso, Rome; FRATELLI 
Treves, Corso Umberto 1, 174, Rome; FrarTenii 
Bocoa, Rome; Utrico Horr, Milan. 

JAPAN.—Maruzen Co., Tokyo and Yokohama. 

AFRICA.—W«M. Dawson AND Sons, Limirep, 7, Sea-street 
(Box 49), Capetown. 
Cc. Jura anp Co., Johannsburg, East London, and 
Grahamstown. 
AUSTRALIA.—Gorpon AnD eagre eemetned Melbourne, 
Sydney, Brisbane, and Perth, & 
MELVILLE AND MULLEN, albousne. 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA.—Dawson, wm. anp Sons, Luirep, 
chambers, Toronto. 

Gorvon AND Goron, LimiTeD, 132, Bay-street, Toronto. 
MonTREAL News Co., 386-388, St. James-street, Montreal 
Toronto News Co., "42, Yonge-street, Toronto. 

CEYLON.—Wwayartna anv Co., Colombo. 

JAMAICA.—EpvcationaL Surety Co., Kingston. 

NEW ZEALAND.—Gorpon anv Gorton, Luurrep, Wellington 
and Christchurch; Upron anp Co., Auckland; J. 
Witson Craic anv Co., Napier. 

STRAITS SETTLEMENTS,—KeEtity anp Watss, Lauren, 


Singapore, 

UNITED STATES OF AMERICA.—Inrernationat News 
Co., 83 and 85, Duane street, New York; Susscrir 
tion News Co., Chicago. 
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Agents Abroad for Advertisements. 


ONITED STATES OF AMERICA.—Barrrish anp CoLoNIAL 
Press, Inc., 604, Cunard Building, Chicago, and 150, 
Nassau-street, New York. 





FRANCE.—Pvusticrre Monpiat Exrress, 118, Avenue des 


Champs-Elysees, Paris. 
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Speculation and Hypothesis. 


WE reprinted in our last issue the conclusion of 
the address which Professor Eddington delivered to 
the British Association. It is a defence of hypothesis 
and an apologia for speculation. It is well to recognise 
clearly the difference between the two. Hypothesis 
is best defined as a “ provisional explanation.” It 
is something set up as a target of criticism. If it 
withstands all attacks, if the apparent exceptions by 
which it is put to proof are unable to overthrow it, 
then it ceases to be an hypothesis, it ceases to be 
provisional, it is accepted as a full explanation. 
Speculation, on the other hand, means “looking into 
with the eye of the mind.” A scientific speculation is 
a kind of irresponsible hypothesis—‘ The disembodied 
principles of all arts and sciences float before the 
imagination in undefined profusion.” It is very open 
to attack, and is essentially of the stuff that dreams 
are made of, and may ascend boldly into spheres that 
close, disciplined scientific thought dare not mount. 
By its freedom from all trammels it may justly be 
accounted when prudently used the greatest of all 
forms of thought. Newton’s magnificent idea of 
universal gravitation was a speculation of the grandest 
kind, and one of the most fertile in the ambit of 
knowledge. The speculations which Professor Edding- 
ton and his fellow-physicists are now permitting 
themselves to exercise are perchance not less great. 
Newton brought the largest movements and the 
largest bodies within the compass of man’s mind; 
modern physicists, Eddington, Soddy, Bragg, Lodge, 
Rutherford, are bringing the smallest atoms—the 
matter of atoms—and the smallest movements— 
possibly, too, the matter of all motion—into the same 
small space. Speculation is their magic spy-glass ; 
hypothesis their matter-of-fact test bench. 

But great and wonderful as are scientific specula- 
tion and hypothesis, they are not without grave 
dangers. Who shall say how much of the false know- 
ledge in the world is due to speculation. The man or 
woman who allows his or her imagination to play 
pranks with facts, may misguide generations of men. 
The uncritical do not, cannot, examine. They accept 
on faith and, as lightly as you please, will forget all 
the reservations with which a philosopher hems in a 
speculation, and put it into circulation as sterling 
fact. It is desirable, then, that thinkers should keep 
their speculations in the closets of their own minds, 
or at most reveal them only to those who can appre- 
ciate them at their real value. Against hypothesis 
the same argument might hold good. The way to the 
hell of scientists is paved with false hypotheses. But 
an hypothesis must be published to do its work in 
the world, and all we can ask is that scientists will 
not put hypotheses before the general public before 
they have been screened and riddled, vanned and 





purified, till little speculation remains in them, and 
there is a good probability that they will withstand 
the criticism they provoke. “It is rightly said,” 
says Gustave le Bon, “ that science is the daughter of 
experiment, but it is very rarely that experiment 
has not hypothesis for its guide. This last is the 
magic wand which evokes the known from the 
unknown, the real from the unreal, and gives a body 
to the most shadowy chimeras.” Le Bon evidently 
does not differentiate clearly between hypothesis and 
speculation. The former, we take it, cannot be built 
without facts; the latter certainly may be. An 
hypothesis, we take it, is reached by combining 
certain known facts in a definite order with the object 
of determining if thereby certain phenomena can be 
explained. The nebular hypothesis, for example, was 
certainly not chimerical in its origin, and it is as near 
to pure speculation as any hypothesis may be. But 
Herschel built it up originally from certain facts, and 
it has been strengthened by the accretion of other 
facts. It is probable that it must for ever remain an 
hypothesis, a provisional explanation of the formation 
of worlds. But the bulk of hypotheses do not for 
long remain in an uncertain state; they are either 
confirmed and pass into the general mass of ascer- 
tained knowledge, or they are found wanting and are 
thrown on the scrap heap of wisdom. To defend them 
seems little more than an act of supererogation, for 
it can scarcely be denied that they are at the root, 
if not the root itself, of all advances in science. . To 
quote again from le Bon: “ To make hypotheses, to 
verify them by experiments, then to attempt to 
connect, by the aid of generalisation, the facts dis- 
covered, represents the stages necessary for the build- 
ing up of all our knowledge.” This quotation and 
that given above are taken from the conclusion of 
“The Evolution of Matter ”—translated by Legge 
from the third edition of that notable book, and pub- 
lished in 1907. The whole section is so illuminating, 
and forms such an admirable pendent to Professor 
Eddington’s remarks, that we print it below in full. 
We hope it may help to direct wider attention in this 
country to the work of le Bon, a philosopher who years 
ago covered much of the ground that our physicists 
are now traversing. 

An overweening desire to secure to themselves the 
fame of priority leads many scientists, chiefly young 
researchers, to throw at the world speculations long 
before they themselves have tested and tried them 
to the limit of available knowledge. They say to 
themselves: “ We will put it up; if it is wrong, 
someone will knock it down.” The principle is in 
general a pernicious one. Followed amongst fellow- 
scientists in the same sphere, it may do no harm and 
may conceivably do some good; but it is far too 
dangerous to spread false doctrines amongst all and 
sundry. To some, they will stick, and the spread of 
exact knowledge be thereby delayed. Darwin pon- 
dered over his great theory for well-nigh a score of 
years before he gave it to the world. It would be 
well that others followed his example. It is better 
to litter the laboratory with discarded theories and 
speculations, as Faraday’s laboratory was littered, 
than to publish a single false one. “ Hundreds of 
men,” says Karl Pearson, in the “Grammar of 
Science,” “‘ have allowed their imagination to solve 
the universe, but the men who have contributed 
to our real understanding of natural phenomena have 
been those who were unstinting in their application 
of criticism to the product of their imagination. It 
is such criticism which is the essence of the scientific 
use of the imagination, which is, indeed, the very 
life blood of science.” 


The British Association. 


Wits each recurring meeting of the British Asso- 
ciation for the Advancement of Science, the sceptic 
is inclined to question the usefulness of these annual 
gatherings. It is so easy to criticise, and it may be 
admitted that the character of the proceedings i is of 
a nature to provoke adverse comment from those 
minded to take that course. The large number of 
sections constantly in meeting, the immense field 
which the organisers of the conference seek to cover, 
the crowded character of the programme which pro- 
hibits any really adequate discussion of the issues 
raised—these are points on which the critic fastens 
to make good his case that the whole business is 
rather designed to waste time than to advance know- 
ledge. There is, however, little force in the conten- 
tions of those who would abolish the British Asso- 
ciation and all its works. The arguments used could 
be applied with almost as much show of reason to other 
scientific and technical conferences. There is a general 
tendency on the part of those who frame the pro- 
grammes for such occasions to attempt too much. 
The British Association stands alone, however, in 
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the multip icity of subjects included in the agenda. 
Mathematics and zoo.ogy, botany and education, 
engineering and anthropology, economics and agri- 
eulture, chemistry and geography, economics and 
physiology are sciences which from some aspects are 
so far apart as to create a state of bewilderment in 
the minds of those who would endeavour to estimate 
what may be the precise value of the meeting from 
the national point of view. It is difficult in this 
case to see the wood because of the trees. 


Yet while the defects of the method of having so 
large a number of sections may be admitted, it will 
not be denied by those who have been in close touch 
with the work of the Association for a number of 
years, that it has rendered considerable service to the 
cause of science. If the annual meeting did no more 
than, in the character of a publicity agent, preach the 
gospel of seience to the world through the Press, 
some good would have been done. It is eminently 
desirable that the work of propaganda should be 
undertaken by an organisation bearing the stamp of 
authority. This task is admirably fulfilled by the 
Association. No attempt is made, as in the case of 
the ordinary technical institution, to preserve the 
papers and discussions in published “* Transactions.” 
The Press reports form the only record of the pro- 
ceedings. It is fortunate therefore that the date of 
the annual meeting has been wisely arranged over a 
series of years at a period when as a rule Parliament is 
not in session and public functions are few in number. 
The daily as well as the technical Press is thus enabled 
to open its columns freely to the British Association. 
That has been the case this year. What is the precise 
effect on the public mind of the reports of discussons 
which range over the wide field indicated by the titles 
of the sections is difficult to tell, but that it impresses 
the public at large with the part which science plays 
in the progress of civilisation and the intimate relation 
between science and industry may be taken for 
granted. Occasionally pronouncements of epoch- 
making importance have been made by some of the 
distinguished scientists who have filled the presidential 
chair, but in the main the Association has confined 
its activities at the annual meetings to giving a general 
aceount of the progress made during the year and of 
suggesting the trend of events in the world of science. 
Confining our survey to the sections of the Association 
which deal with engineering subjects, it is to be 
observed that a number of topics of real importance 
at this juncture were discussed last week at Cardiff. 
The address of the President of Section G, the activities 
of which are confined entirely to engineering, was re- 
produced in last week’s issue. The papers and dis- 
cussions in this section dealt with the testing of 
materials at high temperatures, the cutting edges of 
tools, with the design of farm tractors, high-speed 
petrol engines, the ventilation of coal mines, steam 
action in nozzles, high-temperature gases, the con- 
veying of materials, airships for commercial transport, 
radio-telegraphy, and other subjects. The Chemical 
Section was also engaged in dealing with engineering 
topics, and the discussions on industrial alcohol, 
lubrication problems, fuel economy, and the metal- 
lurgy of non-ferrous metals raised questions which 
are of especial importance at the present time. In 
another section a noteworthy contribution was made 
to the subject of crystal structure, and elsewhere 
something was heard of the iron industry of South 
Wales, of the coal-mining problem, of recent advances 
in pure science, and of other questions in which the 
engineer is interested. That so much ground was 
covered in engineering may be taken as an index 
of the extraordinarily wide range of subjects included 
in the work of the other sections. Too much may 
perhaps have been attempted, but if the Association 
be regarded as the medium by which the scientist 
seeks to impress upon the public the value of his work 
and the many applications such work has in domestic 
and industrial life, criticism would appear to be 
largely superfluous. 

There is another aspect which deserves attention. 
Apart from public proceedings, the Association 
has a number of technical committees at work 
investigating problems, the solution of which is a 
national duty. Excellent service has been rendered 
by some of these committees, which have had the 
advantage of the assistance of men whose names must 
give weight to any recommendations made. On more 
than one occasion in the engineering field the British 
Association has set the pace in the investigation of 
questions which have afterwards been selected for 
research work by the leading engineering institutions. 
It is right that these things should be remembered 
at a time when the growth of technical societies may 
suggest to some that the British Association is an 
early Victorian survival, and has outlived its time. 
Nor should it be forgotten that the annual congress 
brings together a larger gathering of those engaged 
in scientific work than any othe: technical conference, 





and provides opportunities for friendly informal dis- 
cussion of a character which no other convention 
can pretend to supply. The annual meeting of the 
Association is in the real sense of the phrase the 
Parliament of Science, and as such will, we believe, 
continue to earn the support of men of all shades of 
scient fic thought. 








The Role of Hypothesis in Science. 


Tue following passage, alluded to in our first 
leading article, is taken from Legge’s translation, 
published in 1907 by the Walter Scott Publishing 
Company, Limited, of the third French edition of 
Gustave le Bon’s “‘ Evolution of Matter ” :— 

The experiments analysed in this work have 
allowed us to follow the atom from its birth to its 
decline. We have seen that matter, hitherto con- 
sidered as. indestructible, slowly vanishes through 
the dissociation of its component elements, This 
matter, formerly regarded as inert and as having 
only the power of giving back the energy which had 
been communicated to it, has, on the contrary, shown 
itself to us as an immense reservoir of forces. And 
from these forces are derived the majority of known 
modes of energy ; molecular attractions, solar heat, 
and electricity in particular. 

We have seen that matter can be dissociated under 
the influence of manifold causes, and that the pro- 
ducts of its successive dematerialisations constitute 
substances intermediate by their properties between 
matter and the ether. The result of this is that the 
ancient dichotomy between the world of the ponder- 
able and that of the imponderable, formerly so widely 
separate, must disappear. And the study of the 
successive phases of the existence of matter has led 
us to the conclusion that the final term of its evolu- 
tion is the return into the ether. 

In thus endeavouring to catch a glimpse of the 
origins of matter, of its evolution and of its end, we 
have step by step arrived at the extreme limits of 
those semi-certitudes to which science can attain, 
and beyond which there is nothing but the darkness 
of the unknown. 

My work is therefore finished. It represents-the 
synthesis of laborious investigations carried on during 
many years. Starting with the attentive observation 
of the effects produced by light on a fragment of 
metal, I have been successively led by the con- 
catenation of .phenomena to explore very different 
fields of physics and to sketch in outline a synthesis 
of the universe. 

Without doubt, experiment has always been my 
principal guide ; but to interpret the results obtained 
and to discover others, I have had to set up more 
than one hypothesis. As soon as the obscure regions 
of science are entered, it is impossible to proceed 
otherwise. If you refuse to take hypothesis as a 
guide you must resign yourself to chance for your 
teacher. “‘ The role of the hypothesis,”’ says Poincaré, 
**is one which no mathematician can afford to ignore, 
any more than can an experimentalist.’’ To make 
hypotheses, to verify them by experiments, then to 
attempt to connect, by the aid of generalisations, the 
facts discovered, represents the stages necessary for 
the building up of all our knowledge. 

In no other way have the great edifices of science 
been constructed. Imposing as they are, they still 
contain a large number of unverified theories, and 
it is often the least verifiable which play the greatest 
part in the direction of the researches of every epoch. 

It is rightly said that science is the daughter of 
experiment, but it is very rare that experiment has 
not hypothesis for its guide. This last is the magic 
wand which evokes the known from the unknown, 
the real from the unreal, and gives a body to the most 
shadowy chimeras. From the heroic ages down to 
modern times, hypothesis has always been one of the 
mainsprings of man’s activity. It is by religious 
hypotheses that the most imposing civilisations have 
been founded, and it is with scientific hypotheses 
that the greatest modern discoveries have been 
accomplished. Modern science accepts them no less 
than did our forefathers—and their role is, in reality, 
much greater now than ever it was, and no science 
could progress without their aid. 

Hypotheses above all serve to found those sovereign 
dogmas which occupy, in science, as preponderant a 
part as in religions and philosophies. The learned 
just as much as the ignorant man, has need of faith 
to give direction to his researches and to guide his 
thoughts. He can create nothing if not animated by 
some faith, but must not remain too long unmoved 
in that faith. Dogmas become dangerous so soon as 
they commence to grow old. 

It matters little that hypotheses and the beliefs 
they generate be insufficient ; it is enough that they 
are fruitful, and they become so as soon as they 
provoke research. Strictly verifiable hypotheses do 
not exist. Neither do absolutely positive laws. The 
most important of the principles on which all the 
sciences rely are ‘only truths approximately true 
within certain limits, but which, outside those limits, 
lose all exactitude. 

Science lives on facts, but it has always been great 
generalisations which have given them birth. A 





fundamental theory cannot be. modified without the 
direction of scientific researches at once changing, 
From the single fact that ideas on the constitution 
and invariability of atoms are in course of transforma. 
tion, the doctrines which once formed a basis for the 
foundations of physics, of chemistry, and of mechanics, 
together with the direction of research, will have to 
change likewise. This new orientation in investiga. 
tion will necessarily bring with it an outburst of new 
and unexpected facts. 








The Industrial Recovery of Belgium 
Vy 

THE recent reports to the effect that Belgian steel 
makers have already re-entered the export markets 
or are endeavouring to do so lend some interest to the 
fact that the recovery of the country from the devas. 
tations wrought by the late enemy is proceeding more 
rapidly than might have been expected after several 
years of war. Apart from the energy and enterprise 
displayed by the Belgian Government and by all 
others interested in the industrial restoration of the 
country, one of the principal causes of the fairly quick 
recovery is to be found in the circumstance that the 
damage done by the Germans to the Belgian collieries 
was inconsiderable, and this fact has facilitated the 
gradual re-establishment of many branches of 
industry. Indeed, the Ministre des Affaires Econo- 
miques recently had the pleasant duty of announcing 
that the situation of the coal mining industry was 
very satisfactory, and that the production was 
approaching the level of that which prevailed in the 
pre-war period. Thus the total quantity of coal 
raised in the first half of, the present year averaged 
1,910,710 tons per month, or 96.55 per cent. of the 
average in the first six months of 1913, while the total 
output in 1913 amounted to 22,846,000 tons. Not 
only so, but the output of coke, the scarcity of which 
was severely felt at the beginning of this year, has since 
increased, and as additional coke ovens have recently 
been again set in operation, more ample supplies 
should now be available to the iron and steel works and 
the foundries. 

On the other hand, the iron and steel industry, 
unfortunately for Belgium, has had to suffer from the 
circumstancerthat. preductive possibilities were found 
to be crippled at the end of 1918, as the enemy had 
accomplished his work of destruction only too well 
in the hope of this case also, despite the comparative 
smallness of the country, of getting rid for a long time 
forward of another producing country whose compe- 
tition had not been to his liking. At the date of the 
Armistice no: fewer than. fifty-one out of the total 
number of fifty-four blast-furnaces in Belgium had 
been wrecked. But by January Ist, 1920, ten of the 
furnaces had again been blown in, and between that 
date. and March 3lst six new furnaces were lighted, 
one had been reconstructed, one almost rebuilt, and 
one had been commenced, the final result being that 
seventeen were in operation at the commencement of 
July. 

A few figures may be of interest in this connection 
as showing the progress already: made. The produc- 
tion of pig iron, which was only 40,000 tons in round 
figures in January of the present year, successively 
advanced to 100,000 tons in June, or 49 per cent. of 
the output in the corresponding month of 1913: 
the production of finished iron was 15,000 tons in 
January and 14,000 tons in June ; that of steel ingots 
and direct castings rose from 56,000 tons in January 
to 112,000 tons in June; and that of finished steel 
advanced from 67,000 tons to 94,000 tons in the same 
months respectively, the latter quantity representing 
61 per cent. of the output in June, 1913. As will be 
seen, the recovery has been of a decided character, 
although a long time must necessarily elapse before 
the country again reaches the pre-war standard of 
production. 








LOCOMOTIVE FOOTPLATE EXPERIENCES. 


WE are pleased to be able to state that we have 
now made arrangements with Mr. Cecil Poultney 
to continue the series of articles entitled “* Locomotive 
Footplate Experiences,’ which was interrupted by 
the departure.of “‘ K.C.” for Burmah. Mr. Poultney’s 
first article will appear in our next issue, and will 
describe a run on the footplate of the London and 
North-Western locomotive Watt-—‘‘ Precursor ”’ type 
—which has been fitted with oil fuel burners by the 
Scarab Oil Burning Company, Limited. 

On Wednesday last this engine took the 11.30 a.m. 
ex Euston to Birmingham and brought back the 4.50 
ex Birmingham in the evening. The directors’ saloon 
and observation car were attached to the train, and 
a party of some fifty engineers made the double trip 
at the invitation of the Scarab Oil Burning Company. 
The engine handled the train with perfect ease, arriv- 
ing at Coventry on the down journey 8 min. before 
time, and reached Euston nearly 5 min. in advance 
of the schedule. As the system and method of handling 
the burners will be fully dealt with in our next issue 
by Mr. Poultney it is unnecessary to say more about 
them at the moment. 
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British Association. 
No. IL.* 
SECTION B. 


THE meeting of the Chemistry Section on August 
25th was entirely devoted to a discussion on lubrica- 
tion. 

In a contribution dealing with 


‘* LUBRICATION AND THE GERM PROCEsS,”’ 


Messrs. Henry M. Wells and James P. Southcombe 
dealt with the modern view of lubrication which is 
based on the existence of a residual affinity between 
the oil and the solid surfaces of the journal and 
bearing. 

The problem had, therefore, the authors said, to 
be considered as a kind of intimate relationship 
between the oil and the metal. This, it was pointed 
out, was quite a different view to that held by 
investigators in the past who thought that the pro- 
perty of “ oiliness,” so strongly manifested by fatty 
oils as compared with mineral oils, resided in some 
particular physical characteristic of the oil itself. 
The modern point of view had been elaborated recently 
and the authors had discovered the reason why the 
fatty or fixed oils possessed superior friction-reducing 
properties to that of mineral oils. They had shown 
that this was due essentially to the presence in fatty 
oils of minute quantities of free fatty acids, which 
were absent in the majority of mineral oils. In con- 
sequence of this discovery they had added small] 
quantities—about 1 per cent.—of fatty or organic 
acids, which were easily accessible and relatively 
cheap, to mineral hydro-carbon oils. The products 
so obtained possessed remarkably low frictional 
coefficients. As an example, the addition of 2 per 
cent. of common fatty acid to a mineral hydro-carbon 
oil reduced the coefficient of friction shown by this 
oil on a friction testing machine from .008 + to 
.0052 —, a diminution of 26 per cent. By suitably 
choosing the type of fatty acid to be added to mineral 
oil the behaviour of oils in the presence of water 
and other contaminating substances could be modified 
at will. It was also shown that the 1isk of metallic 
corrosion was even less with these oils than with the 
usual compounded oils, because the latter frequently 
developed in working notable quantities of free acid. 
The value of the process was based on the fact that 
oils possessing friction-reducing properiies much 
superior to mineral oils could be prepared at relatively 
little extra cost to that of mineral oils. By this 
means @ large quantity of fatty oil suitable for the 
manufacture of margarine and other foodstuffs was 
liberated for the country’s needs and substituted 
by a much smaller amount of commercial fatty acids, 
which were quite unsuitable for food and were more 
or less in the nature of a by-product. Finally, it might 
enable the lubricating oil manufacturer to produce 
the highest class of friction-reducing oils from com- 
paratively thin, therefore cheaper, mineral] oils, and 
incidentally this might have the utmost significance 
to-day when an endeavour was being made to foster 
and develop the mineral oil produciion of our own 
country and the Empire. 

Before the same section a group of papers on the 
metallurgy of tungsten and zine was presented. 

Professor Cecil H. Desch dealt with the ductile 
properties of tungsten. He drew attention to the 
fact that the properties to which the metal tungsten 
owed its importance, apart from its use in the produc- 
tion of alloy steels, were iis high melting point of 
3350 deg. Cent., and its great ductility and tensile 
strength when drawn into the form of fine wire. 
These properties had led to its almost universai 
adoption for the filaments of incandescent electric 
lamps. The ductile metal was prepared from the 
powder, which was pressed into rods and then made 
compact by heav. the particles being sintered together 
by the passage of an electric current. Even in this 
condition it was quite brittle, and ductility was only 
obtained by swaging at a very high temperature after 
heating in hydrogen. The swaging was followed by 
drawing, the metal becoming progressively more 
ductile until it could be bent or drawn cold. The 
tensile strength of a wire 0.001llin. in diameter was 
nearly 270 tons per square inch. Tungsten differed 
from other metals in being more ductile when cold 
after severe working and deformation than in the 
annealed condition. The possibility of drawing 
tungsten cold depended on the grain size of the 
original sintered ingot, and it was the practice to 
examine every ingot microscopically, all those ingots 
being rejected which showed more than a certain 
limiting average grain size. The grains grew on long 
exposure to high temperatures, as when used in lamp 
filaments, and in order to prevent this growth from 
becoming excessive, and so rendéring the filaments 
brittle, a small quantity of thorium oxidé was mixed 
with the tungsten powder in making the original 
ingot, and the infusible and non-volatile particles of 
this oxide presented an obstacle to the growth of the 
grains. 

Mr. J. L. F. Vogel dealt with the use of tungsten 
for the manufacture of high-speed steel. Probably 
95 per cent. or more of the total output of tungsten 
ores was, he said, consumed for the manufacture of 
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high-speed tool steel. The direct reduction of very 
pure wolfram yielded ferro-tungsten, which was 
suitable for most purposes, but unless a very pure ore 
or concentrate could be obtained the product was 
likely to be high in objectionable impurities. For this 
reason it was necessary to prepare pure oxide of 
tungsten by chemical processes, and to reduce this 
to the metal, the powder thus obtained containing 
96 to 98 per cent. of tungsten. The other ore used in 
commerce—scheelite—was usually pure, but its 
direct reduction to metal had the disadvantage thet 
the resulting tungsten was apt to contain lime, which 
was an objectionable impurity. The reduction of the 
tungstic acid took place in crucibles, very intimate 
mixture with the reducing agent, and slow cooling 
out of contact with air, being essential. The process 
was one which demanded strict laboratory control. 
Tungsten powder was made almost exclusively in 
Germany before the war, and in August, 1914, the 
great scarcity of the metal was realised by the manu- 
facturers of high-speed steel. A proposed Government 
scheme for conducting the manufacture in this 
country proving unworkable, a number of the largest 
firms combined to establish a factory, and a satis- 
factory supply of the pure metal was maintained 
during the war. The industry was now firmly estab- 
lished, but the effects of Continental competition were 
beginning to be felt, and some measure of protection 
for an important key industry might be called for. 
It should be noted that the consumption of fuel 
in the manufacturing process had been halved in four 
years. The paper contained a number of typical 
analyses. 
In a paper on 
** ELECTROLYTIC ZINC,” 


Mr. Samuel Field urged that more attention should 
be given to the development of the zine industry than 
in previous years. The current method of distilla- 
tion was severely handicapped and overburdened by 
scarcity of home supplies of suitably pure raw 
materials, by the poor recovery of metal from any 
but the highest grades of ore, by the poor quality of 
the product, and by high fuel and labour costs. 
During the past few years, however, considerable 
attention had been given to the possibility of the 
establishment of an electrolytic zinc industry in 
Great Britain. As a result of research work at 
Swansea, it could be stated with confidence that 
British electrolytic zine was now an economic propo- 
sition. In the later stages, in a 14-ton per day plant, 
over 120 tons of metal had been produced, which 
commanded an appreciable premium over the ordinary 
spelter, and demonstrated that the electrolytic 
product was a certainty from even the complex ores 
which contained lead and silver. The crude zinc 
liquor contained about 10 per cent. of zine together 
with small amounts of impurities such as arsenic, 
antimony, copper, cadmium, iron, nickel and cobalt. 
The effect of each of these impurities on the process 
of zinc deposition had been carefully studied, and it 
had been shown that the presence of any of them, 
even in very small quantities, had a most detrimental 
effect in the electrolysis of acid zinc sulphate liquors. 

One of the chief problems in connection with 
electrolytic zinc was the reduction of these dele- 
terious impurities down to harmless quantities. New 
methods of purification had been worked out for 
each impurity, and methods were now available for 
their removal in two stages or even in a single opera- 
tion. When present in sufficient amounts, copper and 
cadmium were recovered as well as eliminated, and 
provided additional sources of revenue. The purified 
liquor now contained only exceedingly minute traces 
of cadmium, with nickel and cobalt each reduced 
to much less than one part per million of liquor. 
The pure liquor was acidified with outflowing solu- 
tion from the cells, bringing the composition to 
approximately 8 per cent. zinc and 3 per cent. acid, 
and electrolysed between lead anodes and aluminium 
cathodes. In this operation, the average cell P.D. 
was 3.5 volts or less, with current efficiency of about 
90 per cent., giving an energy consumption of 3200 
units per ton of cathode zinc. The zine content of the 
electrolyte was brought down to 3 per cent. or less 
with an inereased acidity up to 10 to 11 per cent., and 
this liquor was used cyclically for the extraction of 
zinc from the calcined ore, and for acidifying the pure 
zine sulphate solution prior to electrolysis. The 
electrolysis of acidified zinc sulphate solution was 
attended by insuperable difficulties except when pure 
liquors were employed, and the preliminary purifica- 
tion process constituted therefore the most important 
stage in the cycle of operations. The cathode deposits 
were allowed to grow up to two days with a current 
density of 25 to 30 ampéres per square foot. They 
were sound and compact, and readily detached from 
the aluminium sheets, and after rinsing were melted 
down to ingots containing not more than .02 per 
cent. cadmium, .02 per cent. lead, and .01 per cent. 
copper and iron. 

Electrical power consumption in the subsidiary 
mechanical processes was amply covered by an 
allowance of 800 kilowatt-hours per ton, giving an 
overall consumption of 4000 kilowatt-hours per ton of 
zinc, approximately one-third to one-half of that 
required by the electro-thermal method. The residues 
from the extraction process contained all the lead 
and silver which were recovered as argentiferous lead 
by blast-furnace smelting. 


It could be reasonably anticipated that, in addition 
to the well-known outlets for the metal, new and still 
wider fields would open up for a product, the purity of 
which could easily be guaranteed at 99.95 per cent. 


Fur. Economy. 


The third report of the Committee on Fuel Economy 
was presented to Section B. The report is only of an 
interim character, and a fuller account of the work 
will be given to the Edinburgh meeting of the Associa- 
tion next year. The report was reprinted in our issue 
of last week. 

A short paper on 

“Tue Iron Inpustry or Soura WALEs ” 


was read by Mr. A. E. Trueman. 

The author said that the iron trade of South Wales 
had a greater influence on the development of the 
coalfield than the coal trade until within the last 
century, and the geographical aspects of the industry 
were of considerable interest. The iron ores found in 
South Wales were of two types; a hzmatitic ore 
found at several localities along the south-eastern 
margin of the coalfied, and the ironstone nodules 
that occurred in thin layers interbedded with the 
shales of the coal measures. The local hzmatitic 
ores had not had much influence on the industry as a 
whole; the distribution of the industry was deter- 
mined by the working of the ironstone nodules. 
These were found and had been worked in almost all 
parts of the coalfield, but were richest in the eastern 
part. ‘They were formerly collected in stream beds 
and worked at the outcrops by scouring, and since the 
dip in the south of the coalfield was so steep as to 
make crop-working diflicult, the nodules were chiefly 
worked along the north crop. As a result of these 
factors the greatest development of the industry was 
in the north-east of the coalfield—e.g., Merthyr 
Tydfil. Until the nineteenth century charcoal was 
used in smelting, and as the country became de- 
forested the iron trade declined, but revived with the 
introduction of coal for smelting. 

Owing to their phosphatic nature the coal measure 
ironstones were unsuited to the manufacture of steel 
by early processes, and during the latter part of the 
nineteenth ceniury the output of local ore decreased 
considerably, until at present it was only a few 
thousand tons per annum, most of which was sent to 
Staffordshire for smelting. During this period the 
local iron and steel works had imported hzmatite, 
chiefly from Spain. -Aluhough there was at present 
some tendency to save transport by moving the 
ironworks to the coast, the iron industry as-a whole 
still retained its centre on the north-eastern part of 
the coalfield, notwithstanding that the factors which 
originally determined the position of the industry, 
viz., the presence of an abundant wood supply, and 
the coal measure ores, no longer influenced tbe 
situation. 








STanDARDIsED NorcueD Bar Test Pieces.—A report has 
been issued by the British Engineering Standards Association 
dealing with the standardisation of test pieces for the notched 
bar test. ‘Lhe subject of the report has engaged the attention 
of the Association for some considerable time past. ‘Lhe Com- 
mittee dealing with it has been under the ee of Dr. 
W. Cawthorne Unwin, and has had the benefit of much experi- 
mental and research work carried out at the National Physical 
Laboratory with funds provided by the Department ot Scientific 
and Industrial Research. ‘lhe A tical Inspection Depart- 
ment of the Air Ministry has also co-operated in the work, as 
well as a number of manufacturers. ‘lhe report, of which we 
have received a copy, commences with a short description of 
the usual methods adopted for fracturing the test piece, useful 
notes-and data being given of the principal machimes used in 
these tests, such as the Charpy Izod, Fremont, Amsler and 
Guillery machines. The actual form of notch is dealt with, and 
then follows a list of the dimensions recommended for the 
British standard test pieces and for subsidiary standard test 
pieces of smaller cross section for use when the first-named 
cannot conveniently bé obtained. The report concludes with a 
valuable series of plates illustrating to scale the various test 
pieces dealt with, the direction and point of impact of the pen- 
dulum or falling weight of the testing machine and grips for 
holding the test pieces. ‘Lhe report can be obtained from the 
secretary of the Association, 28, Victoria-sureet, 8.W. 1, at the 
price of ls. 2d. post free. 


Tue Rares Apvisory Commirrer.—The public inquiry of 
the Rates Advisory Committee of the Ministry of Transport to 
consider the question of the increase of railway rates, fares, 
tolls, dues and ch: will be continued at 11 a.m., on ‘Luesday, 
September 14th, 1920, at the Old Hall, Lincoln’s Inn, London, 
W.C. 2. When the inquiry was adjourned on July 23rd, the 
increases in ordinary passenger fares, workmen’s tickets, season 
tickets, trader’s tickets and the rates for the conveyance of 
goods by merchandise and j ger trains were disposed of, 
but the consideration of certain minor matters was deferred. 
These matters, which will be dealt with at the inquiry on 
September 14th, fall under two headings :—(1) What increase 
shall be made in fares lower than ordinary fares, other than 
season tickets, trader’s tickets and workmen’s fares already 
dealt with; (2) the desirability of terminating or modifying 
the practice of the railway companies in rendering certain 
services free or at a nominal charge. Under the first heading, 
there are reduced fares such as those to school treats, theatrical 
companies, poor children on holidays, rifle clubs, shipwrecked 
mariners, widows and orphan children of deceased sailors and 
soldiers, &c. Under the second heading there are a variety of 
matters, such as the free return of shafts and undercarriages 
accompanying portable engines and threshing machines and of 
boiler lorries accompanying boilers, the provision of specially 
constructed vehicles for articles of exceptional character, 
clerical services involved in acting on transfer orders, traffic 
split up into separate portions for delivery, shunting, services 
at collieries and other private sidings where not performed for 
the panies’ conveni , &c. Any persons or associations 
desiring to be heard should give notice to the Secretary to the 
Rates Advisory Committee, Ministry of Transport, Gwydyr 
House, Whitehall, London, S:W. 1, not later than September, 














7th, 1920, stating what proposals they wish to make, 
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The Machine Tool Exhibition. 
No. I. 


EarLy this week we accepted the invitation of the 
executive of the Machine Tool and Engineering 
Exhibition, which will open at Olympia to-morrow. 
to make a@ preliminary tour of inspection of the 
exhibits. When an Olympia exhibition has an age 
of minus five or six days it is, of course, rather difficult 
to visualise it in its complete state, but at this stage 
of its development an idea of the organisation of the 
exhibitors in some directions can be gleaned which 
would not he so evident when the show is more com- 
plete. One sees, for instance, a heavy machine being 
laboriously worked off a railway company’s dray by 
means of pinch bars, while close alongside another 
firm is unloading a big milling machine, which has 
been brought all the way from the North on its own 
motor wagon, by means of a portable crane. In this 
respect the exhibition organisers are to be con- 





gratulated on having this year provided more reason- 


all over 200 exhibitors. We commence below our 
description of some of the more interesting machine 
tool and other exhibits. 


Sprrat Bevet GEAR PLANER. 


A machine that is certain to attract a great deal 
of attention at the Exhibition is one for producing 
correct spiral bevel gear wheels, made by Smith and 
Coventry, Limited, Manchester. In this new machine 
— illustrated in Figs. 1 and 2—the makers claim 
that the spiral produced has the same mathematical 
accuracy as the spiral spur gear or the involute curve 
of the wheel tooth. In this respect it is claimed 
that the machine is an improvement on existing 
appliances, the teeth produced by which are not 
symmetrical about a plane containing the axis of the 
gear, and produce in effect a variation in the angle of 
pressure with varying thrust on the bearings. The 
teeth formed on the Smith and Coventry machine 
are claimed to be symmetrical about a plane con- 
taining the axis of the gear and the spiral of the teeth 
upon the pitch cone is geometrically correct with a 





or 


operation, this movement being derived from the 
same quick return mechanism which gives motion 
to the cutting tool. Separate adjustments are pro- 
vided for the various factors which enter into the 
design of spiral bevel gearing. Correctness of engage- 
ment of the spiral gears is assured by making the 
change from the necessary spiral lead of the pinion 
to that of the large wheel of a pair, by means of 
change gears of-exact ratio, instead of by the angular 
setting of an adjustable part of the machine. 

The fact that the blank is stationary whilst the 
cutting tools are making their return stroke, renders 
it necessary that the tools should swing clear of the 
blank, and provision is made for effecting this move- 
ment mechanically. During the last portion of the 
cutting stroke. the mechanism provided is loading 
up @ spring which asserts itself and rapidly swings 
the tool clear immediately the tool passes through 
the work. The drawings on page 232 show the 
various details of the machine. The provisions made 
for dealing with the necessary variables are first, 
an angularly adjustable tangent plate, the position 
of which is regulated by the number of teeth in the 
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FIGS. 1 AND 2—SMITH ,.ANDZ°COVENTRY’S SPIRAL BEVEL GEAR PLANER 


able facilities for handling heavy loads. There were 
four travelling gantries at work in the building on the 
occasion of our visit, all fully occupied in taking heavy 
loads off wagons and putting them in place. 

Reverting, however, to the state of preparation 
of the various stands, it may be remarked that no 
one will have any doubt that Vickers, for instance, 
will be properly represented when. the exhibition 
opens. It is another demonstration of the high 
degree to which this firm, like several others, has been 
organised that it can safely leave the arrangement of 
its stand to such a late date that five days before the 
show opens the only indication of its intention to 
exhibit is given in the catalogue. j 

Among the impressions left after a survey of 
Olympia one of the most noteworthy was the extent 
to which road transport has been developed in com- 
petition with the railways. Apart from the Ford 
cars moving about among the stands, or sites of 
stands, carrying odd loads, such as tools, there were 
many steam and petrol wagons that had brought 
their loads, some of which must have weighed over five 
tons, right from the maker’s works direct to the stands. 
The firms that had adopted this system of transport 
had no need for such subterfuges as the gorgeous 
coloured labels which were devised, by others, with 
the idea of expediting railway delivery. 

Another impression left after our tour was the 
increasing extent to which English makers of machine 
tools are acting as agents for American products, 
while the old-time dependence for some types of tool 
on German manufacturers seems to have quite 
disappeared. Such a state of affairs is, of course, the 
natural outcome of the war, as is also the gradual 
fading away of the striking differences that once dis- 
tinguished British from American machine tools. 

It is now eight years since a machine tool exhi- 
bition was held in London, and the visitor who can 
recollect the details of the machines shown in 1912 
will appreciate the extent to which engineers of both 
hemispheres have benefited by collaboration. The 
exhibition has been organised by the Machine Tool 
and Engineering Association, and gives every promise 
of being a most successful show. There will be in 


uniform lead. This result is brought about by the | 
manner of co-relating the movement of the shaping | 
tool with the angular motion of the blank being | 
operated upon. The movement of the shaping tool | 





pinion to be cut and the stroke desired. The con- 
nection between the stroke of the cutting tool— 
which is decided by the face of the gear, the degree of 
spirality required, and the stroke of the dividing 
| slide—is by means of change gearing in a compound 
train, shown in the end elevation on page 232. As 
the spiral of the teeth is of opposite hand on the two 
wheels of a pair, provision is made for reversing the 
movement of the dividing slide and for reversing 
the two pawls of the dividing mechanism. This 
reversal is effected by a rod R R, projecting from the 
bed of the machine—see the side elevation. The rod 
is held in position by a drop latch D L, and connects 
co a three-bevel reverse gear. As the moving clutch 
has an idle central position, precautions must be 
observed when operating this clutch, otherwise the 
movement of the dividing slide may get out of 
its proper relationship with the dividing mechanism. 
The two pawls must be removed and replaced in the 
reverse direction when changing the hand of spiral 
to be cut. The studs carrying these pawls have a 
circumferential adjustment by means of screws, which 

















FIG. 3—SPUR GEAR GENERATOR—D. BROWN AND SONS 


and its control for form of tooth produced are iden- 
tical with that of the Robey-Smith bevel gear planer. 





The “ spirality ” is produced by imparting an angular 
movement to the wheel blank during the cutting 


may be used to put the previously formed grooves in 
| the blank in the correct position for the tooth-form- 
ing operation, the adjustment of the dividing pawl 
being the determining factor. 

The spiral angle of the teeth, as decided by the 
face and spirality, must be accommodated in the 
setting of the cutting tools. With this object, the 
entire tool holder with its relieving movement is 
arranged to swivel upon the tool slide TS, the axis 
X of the swivel passing exactly through the important 
part of the cutting edge of the’tool T when held in 
its standard position, so that the swivel setting of 
the tool may be slightly altered without affecting the 
correctness of the tool setting. It is not desirable, 
however, to make big changes in this setting after 
the cutting tools have been adjusted by the gauges. 

The cutting tools are of very simple form, and are 
ground in a special fixture supplied with the machine, 
which can be applied to any standard cutter or tool- 
grinding machine having a cup wheel. 

Each cut is taken on every alternate tooth round 
the wheel; the feed being applied to’ the large feed 
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sector F S—see the plan view on page 232—upon 
which the work saddle W'S is situated, and clamped 
at the pitch angle of the wheel being cut. The feed 


sector FS must therefore move through an angle | 


equivalent to the addendum angle plus the dedendum 
angle of the teeth, plus the amount sufficient to clear 
the tools from the blank. These angles are read by a 
scale and vernier D V. Hand movement is obtained 
by the feed crank F C, which connects to the feed 
sector FS by mitre wheels and a tangent screw in the 
feed bracket F B. The automatic feed is operated by 
an oscillating slotted lever F L, which connects by 
the connecting-rod C R to the feed ratchet F R. The 
connecting-rod C R has a wide range of movement, 





to move longitudinally at a slow speed, while the 
blank is set revolving at the rate required to give 
the pitch of worm desired. A single-start. worm is 
thus produced by one traverse of the work table 


past the cutter, while a two-start worm requires two | 


traverses. The work table, it will be noticed, is of a 
triangular section, the object being to make it: very 
rigid, so as to avoid deflection even when the table 
projects beyond the bed. 
tion of the face of the table is claimed to have im- 
portant advantages in connection with the trans- 
mission of the stresses and thrusts. The work is held 
at one end in a roller steady, and at the other, the 
driving end, ‘in a collet chuck provided with toggle 


In addition, the inclina- | 


The drive to the table during the grinding traverse 
is transmitted through:a gear box, but onthe ensuing 
| quick return traverse the drive is made direct. At 
| the moment of the reversal, the grinding head is 
automatically and quickly withdrawn away from the 
| work, and at the end of the return stroke it again 
| approaches the worm ready for the next cut. If the 
| worm is of the single-start type, the wheel receives a 
feed movement during the return stroke. of the table, 
| but if the worm is a multi-start one, the feed is not 
| applied until each of the starts has been traversed. 
| In the latter case, a differential gear comes into action 

during the return stroke, and automatically indexes 
' the worm to the next thread. The leading screw is 























FIG. 4—TWO-TON ELECTRIC TRUCK—IRWIN AND JONES 


varied by selecting its position on the oscillating 
lever F L. Generally for gears with a large number of 
teeth, a slow movement is required, and the con- 
necting-rod should be situated near to the centre of 
oscillation of the lever FL. For small numbers of 
teeth or for a rapid feed, the rod is moved farther 
away from the centre of oscillation. The movement 
of the ratchet F R is connected arid disconnected 
from the tangent screw operating the feed sector by 
means of the trip lever TL. Movement of this lever 


towards the right engages the automatic feed, and | 
| mechanism provided is of a somewhat elaborate 
| nature. 


movement to the left disengages it. The setting 
of the work saddle W 8 to the cone angle of the gear 





mechanism, which enables great pressure to be 
exerted on the work and eliminates all possibility of 
its slipping. ‘The cutter head moves on slides at 
right angles to the work table and supports a swivelling 
carrier on which the cutter spindle is mounted. The 
spindle is arranged close to the carrier face in a manner 
designed to reduce the overhang and eliminate 
vibration. When the cutter has been set to the 
required angle, the carrier is fixed by bolts to the head. 
The spindle, it should be noted, can be set vertical 
in order to enable a shaft to be splined. The indexing 


It includes an independent fine adjustment 























FIG 6—THREE-WHEEL ELECTRIC TRUCK—IRWIN AND JONES 


being cut is effected by means of a saddle crank S C, 
which operates through bevel gears to a pinion, 
engaging the segmental rack 8S R fixed on the bed 
of the machine. 


Worm AND Worm WHEEL MACHINERY. 


Three of the machines that will be found exhibited 
on the stand of David Brown and Sons, Limited, 
Lockwood, Huddersfield, are illustrated on page 228. 
These machines are, in order, a worm miller, a worm 
grinder and a worm wheel generator. 

The worm milling machine is, as shown in the rear 
view, driven by a single belt pulley. The drive after 
passing through a friction clutch and a four-speed 
gear box branches into two through bevel gearing, 
one branch going direct to the work table and: the 
other to the cutter head, When the cutter has been 
fed into, the worm blank to the correct depth, as 





measured by a micrometer, the work table is caused 


and means whereby, when the work is rotated for 
checking purposes, the amount through which it is 


moved can be ascertained. The machine is capable | 


of milling worms up to 6in. in diameter and 18in. 
in length. It is provided with four changes of speed 


and twenty-four different feeds, so that all possible | 


variations in the size and nature of. the work are 
amply covered. 

The worm-grinding machine is designed to accom- 
modate worms up to the same size as mentioned 
above. 
to the miller, namely, the worm is rotated and moved 
longitudinally past an abrasive wheel which can be 
inclined to the desired angle. The work table, how- 
ever, is not triangular in section, while the worm is 
carried between dead centres in -order to secure 
correct. concentricity. _ Accuracy is farther ensured 
by the provision of mechanism, which automatically 
eliminates backlash in the movement of the table. 


In general principle, the machine is similar | 








FIG. 5—JIB CRANE ELECTRIC TRUCK 


stationary during the grinding traverse of the work 
table, and is moved to apply the feed to the cut. The 
change gearing whereby the speed of the traverse is 
varied to &uit the pitch of the worm to be ground, 
| rotates at a high speed in order to eliminate the errors 
which, it is stated, arise from the use of slowly moving 
gear wheels. When the correct ratio of the traversing 
and rotary speeds of the work have been fixed, the 
speed of grinding—the speed with which the face ot 
the worm thread passes across the abrasive wheel 
can be instantly varied by means of a change-speed 
gear box. The grinding is performed wet, for which 
purpose an ample supply of water is provided. | The 
machine can grind right or left-hand worms, and can 
accommodate all forms, including worms in which 
the threads are sunk into the shaft, or in which there 
are shoulders close up to the threads. 

The worm wheel generator illustrated in the fourth 
| view on page 228 is driven by a single belt pulley. 
The drive passes through a fri¢tion clutch and a four- 
| speed gear box, and thereafter divides, one branch 
| going to the eutter head and.the other. to the work 

table. The drive from the gear box to the hob arbor 
is direct; it does not pass through any dividing 
| change gearing, and therefore the hob can be run at 
any chosen speed, no matter what the ratio of the 
| gearing being cut may be. ‘The ratio in question is 
determined by means of change wheels in the drive 
to the table. If a parallel hob is used, the hob is 
fed into the work to the correct depth before the 
blank is set rotating and is not thereafter fed axially. 
For this purpose and also, of course, to permit gearing 
| of varying centre distances to be cut, the cutter head 
ean slide as a whole away from or towards the work 
| table.. If a tapered hob is employed, the hob during 
| the cutting operation is fed axially across the face 
of the wheel blank. For this purpose, the hob arbor 
is carried on a slide within the cutter head, and means 
| are provided whereby after a predetermined travel 
| of the hob, the feed mechanism is disengaged. The 
| downward thrust on the work table is taken by a 
| large conical bearing, designed to give great rigidity 
to the table. Accuracy is farther secured by arrang- 
ing the hob slide at an angle, which is such, it is 
| claimed, that vibration is eliminated. The machine 
| is capable of cutting wheel blanks to gear at centre 
distances varying from 3in. to 12in., and is: so pro- 
portioned that it can form a worm wheel with a gear 
| ratio of one to one. 





Spur GEAR GENERATOR. 


Another machine exhibited by Messrs. Brown is 
| the spur gear generator illustrated in Fig. 3. The 
machine is in the. nature of a slotter. The blank is 
| carried on a horizontal table,.while the cutter in the 
| form.of a spur wheel is fixed at the end of a vertical 
|ram. While the ram reciprocates, it also rotates. 
The work table simultaneously rotates at an appro- 
| priate rate, with the result that true involute. teeth 
are generated on the blank, Cutting takes place on 
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the down stroke of the ram, so that there is no tend- 
encyjto lift the work or the table during the process. 
The stroke of the ram is adjustable to suit the width 
of blank being cut, and only one cutter is required 
to form a complete range of gear wheels of any one 
pitch. As in the worm wheel generator above 
described, the work table is carried on a large conical 
bearing. It is driven by a dividing worm wheel of 
large diameter, and by disconnecting the drive can be 
revolved by hand to facilitate setting up the work. 
The machine is designed to accommodate external 
spur gears up to 18in. in diameter by 6in. on the face 
and internal gears up to 24in. In both cases it can 
cut circular pitches up to ljin. or diametral pitches 
‘up to 24. Either straight tooth or single helical 
tooth gearing can be formed on the machine. 


EvectricaL EXxursits. 


Apart from the motors that have been installed 
for driving machine tools, the Exhibition does not 
at present contain many electrical goods. Only a 
few electrical firms are represented, but practically 
all the leading motor manufacturers, such as the 
British Thomson-Houston Company, the General 
Flectric Company, Electromotors, Laurence Scott, 
and the Lancashire Dynamo and Motor Company, 
have supplied motors for machine tool driving. Elec- 
tric motive power is, of course, a great asset to 
engineering exhibitions, for with its aid the largest 
and most powerful tools can be driven with the same 
ease and convenience as when they are erected in 
factories. Many of the tools at exhibitions such as 
the present one demand a good deal of power, and 











restricted, and where it may be necessary to transfer 
a truck from one floor to another on a lift, The four- 
wheel 2-ton truck is shown in Fig. 4. It has a plat- 
form measuring 99in. by 48in. and standing 23in. 
above the ground. ‘A series-wound motor situated 
at the rear end of the truck drives the rear wheels 
through double-reduction- spur gearing. All the 
wheels are mounted on Timpken roller bearings, 
which are well protected from dirt and dust. The 
controller gives three forward and reverse speeds 
ranging from 2 to 8 miles per hour. These Hunt 
trucks are usually fitted with Ironclad Exide batteries, 
which are slung below the chassis, but if desired 
Edison batteries can be fitted. 

The jib crane truck shown in Fig 5 can, it is 
claimed, be used with great advantage for handling 
heavy objects which cannot be lifted on to the plat- 
form by hand. In factories an electrically operated 
jib crane truck can be employed for carrying heavy 
castings to and from machines, and can run between 
different departments and reach benches, &c., in 
out-of-the-way places which cannot be served by 
overhead travelling cranes. Much time is often 
wasted by machine operators having to wait until 
the overhead travelling crane is disengaged, but by 
using a jib crane truck many delays of this sort 
ean be obviated. The carrying capacity of the jib 
crane truck illustrated is two tons, and the crane is 
designed to lift this load. The maximum overreach 
of the boom is 70in., and the minimum outreach 24in. 
Separate motors are fitted for running the truck and 
for operating the crane. In the latter case the motor 
drives the winding drum through single-reduction 
worm gear running in oil and directly coupled to the 








FIG. 7—IGRANIC RESISTANCE CHARGING UNIT 


in the absence of electricity they could scarcely he | 
shown at work. Every machine tool exhibition pro- 
vides ample opportunities for visitors to study the 
merits of electric driving in engineering works, and 
to familiarise themselves with the latest and best 
methods of applying electric power to machines of 
various descriptions. Electricity does not merely | 
afford a means of driving tools with overhead shafting 
and belts. Many tools, and especially those with 
heavy reciprocating parts, such as planers, can be 
“speeded up” by the electric drive, with the result 
that machine tools and electric motors are rapidly 
becoming inseparable. 

At previous exhibitions a fair number of the well- 
known electrical firms specialising in the production 
of motors and control gear have been represented, 
but, as already indicated, on the present occasion 
electrical stands are somewhat scarce. A good collec- 
tion of motors is, however, to be found on the stand 
of E. Brook, Limited, of Huddersfield. There are 
alternating-current motors wound for single, two- 
and three-phase circuits, and ranging in size from 
1} to 100 horse-power, some being designed for 
working in the open. There is also a 50 horse-power 
pipe-ventilated motor; a 1} horse-power totally 
enclosed loom motor; a 5 horse-power motor with 
double reduction gearing with a. ratio of 6 to 1 and 
reducing the speed from 960 to 160 revolutions per 
minute ; a 10 horse-power vertical motor suitable for 
driving hydro-extractors and similar machines : 
a 60 horse-power slow-speed motor fitted with a third 
bearing and a rope pulley, a stator for a 100 horse- 
power induction motor, and two small single-phase 
“buffing”? motors fitted with extended spindles 
carrying polishing buffs at. the ends. The Simoon 
Engineering Company, of London, is also showing a 
good collection of direct-current motors of. various 
outputs, and a new “‘ fool-proof ”’ starter. Some new 
totally enclosed induction motors ranging from 24 
to 5 horse-power, and especially designedfor use im 
engineering works, &c., where open-type motors 
cannot be employed, are exhibited by Walter McGee 
and Sons, Limited, of Paisley. These motors are of 
the forced ventilated type, and are very compact. 

Irwin and Jones, Limited, are exhibiting several 
Hunt electric trueks, including a standard 2-ton 
truck for dock, wharf and warehouse service, a jib 
crane truck for general use in places in which a low 


crane motor. For propelling the truck two series- 
wound motors are incorporated in the front wheels. 
The dimensions of the load-carrying platform are 
60in. by 37in., and the height of the platform above 
the ground is llin. The truck is fitted with a four- 
wheel steering gear, and the turning radius measured 
outside the wheels is 5ft. 8in. 

A third exhibit on the stand of Messrs. Irwin and 
Jones is the three-wheel truck shown in Fig. 6. This 
truck is also of the ‘‘in wheel” pattern, but in this 
case there is only one motor, which is incorporated in 
the front wheel. The truck is steered by means of 
the rear wheels, and the turning radius is 7ft. As 
the platform is only 8#in. above the ground, heavy 
objects, such as cotton bales, &c., can easily be tipped 
on to it without actually lifting them. The dimen- 
sions of-the platform are 48in. by 37in. Twelve 
Tronclad Exide cells placed in a case just behind the 
driving platform provide the propelling power. 

For charging electric: truck and other electric 
vehicle batteries the Igranic Electric Company is 
exhibiting the resistance units shown in Fig. 7. Any 
number of these units can be assembled in frames 
—see Fig. 8—so that the current in each charging 
circuit can be varied to meet requirements. Each 
unit is composed of a horizontal resistance regulating 
switch, a reverse current relay, a meter reading 
switch, overload fuses and instrument fuse, an 
indicating lamp and a grid resistance fixed to the 
regulating resistance switch. The cut-out cannot 
be closed unless the regulating switch is in the 
position in which all the resistance is inserted in the 
charging circuit. When the cut-out is closed a small 
electro-magnet in series with the charging circuit 
holds the moving member of the cut-out in the closed 
position, but if the supply voltage falls below the 
battery voltage the electro-magnet releases the cut- 
out and the main: charging circuit is broken. The 
batteries cannot, therefore, discharge back into the 
supply system. Similarly, when several batteries are 
charged in parallel one battery cannot discharge into 
another battery in the event of the main fuses blowing. 
The meter reading switch, to be seen on the right of 
the single-charging unit illustrated, is a three-way 
switch, and serves for opening and closing the charging 
circuit. and for connecting up a duplex volt and 
ammeter. Any charging circuit: can, therefore, be 
switched on to a single meter which shows the current 
flowing into the corresponding battery and the voltage 


each charging unit is connected to the opposite pole 
of the circuit to that to which the three-way switch 
is connected, and when the switch is shifted to the 
‘*‘ open ” position both poles of the supply circuit are 
disconnected from the battery. The object of the 
pilot lamp, which is connected to the charging piug 
receptacle, and which lights up when the plug is 
placed in position, is simply to indicate that a battery 
has been connected up ready for charging. Suppose, 
for instance, that a switchboard is composed of six 
or more of these charging units, and that a lamp on 
one of the units lights up. The switch belonging to 
this particular unit is then moved to the position 
which puts the duplex volt and ammeter into action, 
and if the battery leads have been properly connected 
the voltmeter needle will show the voltage across the 
battery. If, however, the battery connections have 
been incorrectly made, the needle of the instrument will 
not move across the scale and the battery leads must 
then be reversed. The battery having been connected 
up in the proper manner, the reverse-current cut-out 
may be closed, and the regulating switch moved 
across the contacts until the desired current is regis- 
tered by the ammeter needle. When the switch is 
released the current is diverted from the instrument, 
but the current and voltage can be read at any 
instant by shifting the switch on to the meter contact. 





IG oe Oe PAT EES 














FIG. 8—CHARGING UNITS ON A FRAME 


It would, of course, in most cases be very uneconomical 
to charge a number of trucks through resistances 
without a motor generator. . Where a single truck is 
in use it may occasionally be permissible to absorb 
the surplus pressure in a series resistance, but in 
case of a fleet of trucks a motor generator is practically 
always requisite. In this case these resistance units 
can be employed to regulate the current flowing into 
individual batteries, to protect the batteries, and to 
register the current, and the current and voltage of 
the batteries on the duplex meter..| The resistances 
in this case will not absorb all the surplus pressure— 
i.e., the difference between the supply and charging 
pressure—but will merely give the voltage regulation 
necessary to enable the charging current in. each 
circuit to be adjusted. 











LeatHeR’ Manuracturers’ Resgarcu ‘Assocratior.—The 
Secretary of the Department of Scientific and Industrial Research 
announces that a licence, under Sec. 20 of the Companies 
(Consolidation) Act, 1908, has been issued by the Board of Trade 
to the British Leather Manufacturers’ Research Association, 
which bas been approved by the Department as complying with 
the conditions laid down in the Government scheme for the 
encouragement of industrial research: The secretary of this 
Association is Miss M. A. Stevens, 26, St. Thomas’-street, S.E. 1. 


Inpustr1aALt Norrincnam.—tThe Nottingham ‘Chamber of 
Commerce has just issued the second edition of its official 
handbook, after an interval of six years, and has again produced 
one of the most comprehensive volumes of this class published 
in the country. As is only to be expected, the lace and allied 
industries occupy a large amount of space, but those branches 
of engineering which are carried on in the district are fully 
described, and considerable prominence is given to the favourable 
position of the city as a manufacturing centre. Nottingham is 
well served by all the principal nerth-bound railways, and has 
several canals, while the Toton railway goods sidings,‘ a few 
miles to the south, are said to be the largest in the world. The 
handbook which occupies some 480 pages, is printed in English, 
French, Spanish, Italian and Russian, and inchides Mansfield 








platform and ‘small turning radius are required, and 
a three-wheel 30 cwt. truck for use where space is 


across the terminals. The low-current cut-out on 


and the surrounding district. 
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THE MOTOR SHIP THEODORE ROOSEVELT 
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The Motor Ship Theodore Roosevelt. 


Tue latest motor ship to be delivered from the yard 
of Burmeister and Wain, of Copenhagen, is the Theodore 
Roosevelt, of which we give an illustration above. She is 
a vessel of over 7000 tons register, and has been built to 
Lloyd’s class 100 Al +, for an.awning deck with free- 
board, and is further elassed by the Norwegian Veritas. 
She is a sister ship to the motor ships formerly built for 
Fred. Olsen and Co., Christiania, viz., the George Washing- 
ton and the Bonheur, only with the exception that the 
George Washington has a shelter deck and correspondingly 
smaller draught. The George Washington has already 
made numerous voyages, but the Bonheur had the mis- 
fortune, during her first voyage from Christiania to Hull, 
to be blown up by a mine and sunk. 

The leading dimensions of the Theodore Roosevelt are 
as follows : 


Length overall : -. 444ft, 4in. 
Length between ndiculars -. 425ft. Shin. 
Breadth on pe ‘ . -. 55ft, oH 
Depth from awning deck .. .. 38ft. 6in. 
Depth from upper deck -- 30ft. 6in. 
Depth from lower deck 22ft. 6in. 
Height of double bottom 3ft. 8in. 
Draught, loaded oe 29ft. lin. 
15,065 tons 


Displacement 
Gross tonnage 
Carrying capacity .. 


About 7116 reg. tons 
567,700 cub. ft. grain 
524,400 cub. ft. bales 
Water ballast 1422 tons 

Fuel oil capacity 1282 tons 

Radius of action About 30,000 miles 

The ship is rigged with pn masts, and has one 25-ton 
derrick, one 10-ton derrick and ten 5-ton derricks. She 
has five hatchways, fitted with eight 3-ton winches and 
two 5-ton winches, one electric anchor windlass, one 
electric warping winch, and one Brown Brothers electric 
hydraulic steering gear. The deck machinery is all 
wound for 220-volts, and the lighting installation wired 
for 110 volts. The ship is, of course, equipped with a 
wireless installation. Accommodation for officers and 
passengers is arranged amidship, there being space for 
ten passengers. The accommodation for the crew, which 
is arranged in the form of cabins with bunks for two men 
in each, is right aft. 

The main machinery consists of two six-cylinder single- 
acting four-cycle Diesel engines of the Burmeister and 
Wain crosshead type, enclosed and fitted with forced 
lubrication. The engines each have one three-stage air 
pump for injection air, and one fuel oil pump for each 
cylinder. No other pumps are driven directly from the 
main engines. The engines develop normally at sea 
3100 indicated horse-power when running at 125 revolu- 
tions per minute, the speed of the ship being about 
11 knots at full load. The propellers are of manganese 
bronze with four blades, 12ft. in diameter and 9ft. 3in. 
pitch. 

The auxiliary generating sets consist of three enclosed, 
forced lubricated Diesel engines, also by Burmeister and 
Wain, each coupled directly to a continuous-current 
dynamo of 60 kilowatts at 220 volts. These engines give 
the necessary current for working all the auxiliary 
machinery on the ship, electric winches, steering gear and 
for lighting purposes. The auxiliary machinery com- 
prises :—Two cooling water pumps ; two sets of pumps for 
forced lubrication ; two sets of bilge, sanitary and piston 
cooling water pumps ; one ballast pump, with a capacity of 
150 tons per hour; one pump for pumping up the daily 
supply of fuel oil, with a capacity of 50 tons per hour ; 
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and one manceuvring and spare air compressor. All these 
pumps are driven by 220-volt motors fitted with ordinary 
air-cooled starters. 

For heating purposes there has been installed an oil- 
fired donkey boiler, which also supplies steam for working 
a small auxiliary compressor for pumping up air bottles, 
if all the compressed air should be lost. 

It is estimated that the fuel oil consumption will be 
about 103 tons per twenty-four hours, and with the fuel 
oil capacity mentioned above the ship will have oil enough 
for about 120 days at full load or some 30,000 miles., 
The engine-room staff consists of twelve men, officers and 
crew included. 

During the trial trip with the vessel light, one run was 
made north and one south over the measured mile, with 
the following result :—North: 2928 indicated horse- 
power, 133.65 revolutions, speed 11,58 knots; south: 
2936 indicated horse-power, 133.65 revolutions, speed 
12.37 knots. The draught was 5ft. 8in. forward and 
13ft. 9in. aft, giving a mean draught of 9ft. 8jin. The 
displacement was 4454 tons. 








Letters to the Editor. 


( We do not hold ourselves sooponetts for the opinions of our 
corres: 8.) 





THE UNIFLOW ENGINE. 


Srr,—With reference to the letters from Messrs. Graham and 
Perry in yourissue of August 27th, no doubt unsupported state- 


ments of isolated cases, either as to economical performance or | 
| articles on 


troubles in working, on their part or mine, do not advance the 

bject under di ion much. The chief point is the clearing 
up of the “ mystery’ with respect to the superior economy of 
the uniflow engine which you drew attention to in your issue for 
the 30th ultimo. 

Mr. Perry quotes a remarkably good result recorded with a 
uniflow engine some years ago, but does not state whether the 
test was made public at the time, and whether this remarkable 
result was independently verified. The usual procedure when a 
new type of engine has been introduced has been to submit it 
for independent test. This course was followed when compound 
and triple-expansion engines were introduced, and the “ Pro- 
ceedings ” of the Institution of Mechanical E: 8s and the 
technical Press afford plenty of examples of such tests complete 
in every particular, includi The uniflow 
engine has now been before the publie for ten years or more. 
Can your correspondents say where similar published records of 
independently verified tests are to be found, complete with all 
necessary information and indicator diagrams? The reports 
of tests of uniflow engines I have come across have been incom- 
plete. Indicator diagrams may be given, but for some reason 
they are mere figures without the scale or the usual data neces- 
sary to base calculations upon them. Some complete and pro- 
perly authenticated reports of tests of uniflow engines if pub- 
lished would go far to clear up the mystery. 

Even if the economy is proved to be all that it is supposed 
to be, there are still the limitations and drawbacks inherent in 
the uniflow system which were referred to in my previous letter 
to be overcome, and which are such that the engine is beyond 
the capacity of ordinary engineering firms to manufacture ; 
at least, that is what would be inferred from Mr. Pilling’s and 
Mr. Perry's statements about angels and fools, 

Mr. Graham, in your issue of the 13th inst., states that ‘‘ the 
cost of a uniflow engine is already more than a compound two- 
crank engine.” If so, one of the chief reasons put forward for 
advocating this type of engine disappears, 
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No doubt if the number of cylinders were increased tlicre 
would be a substantial falling off in economy, which raises a 
quéstion as to how much of the economy is due to expanding the 
steam in one big cylinder, and how much to the uniflow principle. 

Mr. Graham, again, sees no reason why & uniflow engine 
should be stopped because the condenser was choked with 
leaves, but if the engine—in common with many other uniflow 
engines—could not be run to atmosphere, what else was there 
to do? 

Mr. Perry considers my remarks with respect to lubrication 
distinctly unfair, but read in connection with the context the 
point I wished to make is quite plain. If uniflow engines have 
been found to require such things as water-jacketed bearings 
and special pumps for flushing the bearings before starting, 
which ordinary engines do not require, it suggests that the 
uniflow type of engine is spevioliy hard on its bearings. The 
fact that when the attend glected to use the special pump 
trouble resulted proved the necessity of it. 

Mr. Perry, I note, will send some speed fluctuation diagrams, 
but he will be unable to show that a single-crank engine docs 
not have two dead pojnts in each revolution, or that the fluc- 
tuation of energy is not ily i ly ter than 
in the case of a three-crank engine, or a two-crank with cranks 
at right angles. Many high-speed engines are made with cranks 
opposite, but at the speeds at which they run, even turning takes 
care of itself, and does that with fly-wheels one-fifth the weight 
required to give the same degree of even turning with a uniflow 
engine of the same power. 
Apert Cxuas. Pain, M.I. Mech. E. 














LOCOMOTIVE FOOTPLATE EXPERIENCES. 


Str,—I have been following with interest your series of 
‘Locomotive Footplate Experiences,” and would 
like to call your attention to some statements in No. II]. im the 
July 23rd issue, which are not exactly in accordance with the 
published facts. This letter is not written in a spirit of criticism, 
but in the interests of accuracy which is sometimes sadly lacking 
in locomotive descriptions. 

The engine 1732, built in 1919, which your correspondent 
refers to as an “ Experiment,” is one of the ‘‘ Prince of Wales ” 
class. There have been none of the ‘‘ Experiment ” class built 
since January, 1910, The diameter of the coupled wheels is 
6ft. 3in., instead of 6ft. 

While the naming of new London and North-Western 

es was ti 1 during the war, I understand it is 
to ‘be pebveret™ shortly, on a new series of “‘ Claughton ”’ engines. 
All drawings of the ‘‘ Claughton” class show that the inside 
valves are actuated by rocking levers, which secure their motion 
from the tail rods of the outside valves. The Joy gear does not 
enter into the construction of this type, as stated in the article 
in question, The cab of the “ Claughton ” class is 8in. wider 
than that of the ‘‘ Experiment,” this difference certainly not 
being so great as is implied by the writer of the article. 

The “Claughton ” engines having approximately 20 per cent. 
greater cylinder volume and only 6 per cent. lower boiler pressure 
than the “ Prince of Wales ” class, it is quite natural that the 
“* Claughton ” will develop the same power on a shorter cut-off. 
This does not mean, however, that the “Claughton” class 
will use less steam. Owing to the larger cylinder volume they 
will use approximately the same amount of steam at 20 per 
cent. cut-off as is used by the “‘ Prince of Wales ” at 24 per cent. 

In conclusion, I cannot refrain from saying that the hill- 
climbing achievements of No. 1732 on the run described are 
rather mediocre. Better performances with equal weight of 
trains have been recorded with the superheater 4-4-0 engines 
of the “‘ Precursor.” and “‘ George the. Fifth ’’ classes, 

Wm. T. HozcKer, 


Galveston, Texas, August 11th, 1920. 
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TWIST-DRILL SHARPENING AND THINNING MACHINE 


HERBERT HUNT AND SONS, MANCHESTER, ENGINEERS 
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Twist-drill Point Sharpening and 
Thinning Machine. 


THE difficulty of obtaining a reliable machine for 
sharpening and pointing twist drills induced Messrs. 
Herbert Hunt and Sons, Old Trafford, Manchester, to 
design a new machine for the purpose which will give 
accurate and uniform results in the hands of an unskilled 
operator. Briefly, the functions which the machine 
performs are a3 follows :—The drill is caused to revolve 
continuously in one direction while the necessary move- 
ments are imparted to it relatively to the grinding wheel 
to give the correct amount of clearance to the lips, and 
to feed it forward a predetermined amount once during 
each complete revolution, while: the-mechanism for 





movement of the drill holder is introduced, which causes 
the spindle 8 to move towards and backwards from the 
abrasive wheel. This action is brought about by means of 
a cam E which makes contact with a fixed roller, and is 
mounted at one end of a horizontal shaft. D, being driven 
by bevel gearing from the vertical shaft. above mentioned. 
At the other end of the cam shaft a yoke is provided, 
which couples up with the sleeve A... By means of the 
spur pinion F meshing with the wheel N the work spindle 
is caused to rotate onee for every two revolutions of the 
eam shaft D, thereby bringing both lips of the drill into 
contact with the grinding wheel, the same grinding action 
being repeated on each lip. A cross slide is fitted, which 
automatically moves to and fro at right angles to the 
grinding wheel. It can be adjusted to varying positions 
by means of the hand wheel shown. This motion,is taken 
advantage of to actuate an automatic feed of the simple 
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FIG. 3—DRILLS IN SHARPENING AND THINNING POSITION 


imparting the correct form to both lips repeats its move- 
ment. A point-thinning device for operating on the web 
of the drill is also provided. A general view of the machine 
is given in Fig. 1, a plan view in Fig. 2, and a part side 
view in Fig. 3. From these illustrations it will be seen 
that the drill is chucked in an ordinary socket fitted to 
the work spindle 8, and is secured by a quarter turn of a 
knurled nut. The various motions necessary to‘ grind the 
correct clearance to the cutting lips are produced auto- 
matically from the grinding head spindle. The motion 
of the work spindle is obtained from the worm and bevel 
gearing shown in Fig. 2. This gear gives motion to a 
short vertical shaft mounted on the far side of the swivel 
slide B, and to the end of this vertical shaft a crank dis¢ 
is fitted, which is coupled to the stationary part M of the 
machine by a connecting-rod L. The motion thus produced 
causes the swivel slide to pivot around the vertical axis 
situated near to the grinding wheel. 

In addition to the swivelling motion a reciprocatino 





ratchet type, adjustable to take a feed of from '/,.,,in. to 
15/,o99in. advance to one revolution of the drill. It will 
automatically drop out as desired. 

When beginning to grind a drill the tool is first placed 
in the work spindle and a bush of the’ same’ diameter is 
placed. in the support holder. By releasing the hand 
wheel X the spindle S can be adjusted so that. the cutting 
lip of the drill is in the correct position, the drill projecting 
sufficiently through the bush to allow for grinding. The 
latch is in engagement with the notch of the sleeve bush 
A, thus securing a correct relationship between the cam E 
arid the lip of the drill.. The hand wheel X is then tightened 
up to secure the spindle 8, and as the motion is engaged 
the latch is automatically released and the grinding 


operation begins. The point-thinning arran, ent on 
the side of the machine is made to carry the drill at the 
correct angle to the side grinding wheel. It is provided 


with a.stop which supports the end of the drill and a finger 
to engage with the cutting lip of the drill. Movement is 





FIG. 2 


given to the drill by means of a hand lever ‘operating 
the slide, which passes the drill beneath the grinding 
wheel: Means for vertical adjustment are provided to 
allow for the wearing of the wheel and the size of the 
drill which is being ground..° 

The machines are entirely self-contained and driven by 
fast and loose pulleys, which are: provided .on the main 
spindle, so that no countershaft or other overhead gear is 
required. A centrifugal pump and the requisite piping are 
provided to ensure an adequate supply of lubricant to the 
grinding wheel, provision being made for the return of the 
liquid to a tank secured to the bed. 
¢ A modification of this machine, in which the various 
movements of the work are effected by hand, is also made. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Beware the Rapids Iron Smelters! 


Tue market is disturbed this week owing to the 
dark shadow of the threatened coal strike, though the 
hope is entertained that a stoppage will be averted. 
Needless to say, the position is one causing great anxiety, 
and any general down tools at the collieries would mea 
the paralysis of the iron and steel trades of this district 
almost immediately. The late short production at the 
pits has rendered the stocking of fuel at the ironworks 
almost impossible. In the midst of the prevailing uncer- 
tainty, the action of the pig iron makers in respect to 
prices is very definite. All descriptions of pig iron in all 
districts serving the Midlands are up in price and very 
drastically so. My last week’s forecast that Midland and 
Staffordshire pig iron prices would rise 10s. to 15s. per 
ton is proving to be wholly correct, and this week iron- 
founders, engineers and manufactured iron and steel 
masters find themselves in the midst of a situation which 
is something like a maelstrom. With a very keen sense 
of the serious injury to trade which higher prices to con- 
sumers must mean, ironfounders and engineers and manu- 
factured ironmasters declare this week that there are 
rapids ahead ; and it is impossible to disguise their fears. 
The advances which the smelters are claiming are, of course, 
mainly the outcome of the new railway rates and charges. 
But to some extent dearer fuel, both coal and coke, enters 
into the operating provisions. Basis quotations (only) 
this week stand at:—South Staffordshire: Part-mine, 
242s. 6d.; No. 3 foundry, 250s.; cold blast, 365s. North- 
amptonshire : Forge, 230s.; No. 3 foundry, 235s.; No. 2, 
237s. 6d.; No. 1, 240s. Derbyshire: Grey forge, 245s.; 
No. 4 foundry, 250s.; No. 3, 252s. 6d.; No, 2, 257s. 6d.; 
No. 1, 260s. 6d.; basic, 265s. at furnaces. The recognised 
advance in Derbyshire brands to-day—Thursday—in 
Birmingham was 12s. 6d., but quotations showed wide 
variations, both above and below that figure. North- 
amptonshire houses were selling at an advance of about 
10s, per ton, and the same increase was demanded by the 
Staffordshire smelters. Thus it will be seen that Midland 
advances have gone considerably beyond the 7s. 6d. rise 
determined in Cleveland. But, as your North of England 
correspondent correctly enough remarked last week, it 
has ever been the policy of the Cleveland smelters to avoid 
unnecessary inflation, and they seem determined to main- 
tain the resolve to keep Cleveland iron the cheapest in 
the country. The wisdom of such a policy is overpowering 
when the immensity of the capital invested in the pig iron 
industry on the North-East Coast is considered—a capital, 
too, which is ever becoming larger. . Midland pig iron 
makers, in declaring such large advances as I have recorded, 
do not. believe, apparently, that the capacity of the con- 
sumer to pay has been sufficiently tested. This, at any 
rate, is the only conclusion one can come to. They are 
oblivious alike to rocks and rapids, and have apparently 
persistently shut their eyes to all and every danger. To 
change the simile, what they demand is their full pound of 
flesh. They justify their big advances by “ the cumulative 
effect of the new railway rates,’ while they declare, too, 
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that “the finished makers have been claiming premiums 
on current lists, in which the makers of pig iron have had 
no share !"’ 


Dearer Fin‘shed Iron Helps Foreign Competition. 


Finished iron was sensibly déarer to-day—Thurs- 
day—in Birmingham, as the result of the advance in pig 
iron, though from the first threat of the new railway rates 
it has been understood all along that quotations would 
not be altered unless under the sheerest necessity. The 
finished ironmasters would have been ready to bear the 
new traffic rates and charges themselves without handing 
them on to the consumer if the raw material people had 
shown an equal dignity. They rightly judge that prices 
were sufficiently high for the buying market's forbearance, 
alike in respect of the home and export trade, before this 
latest increase in transport costs came along. But pig 
iron being now 10s. to 12s. 6d., and in respect of the new 
quotations of a few Derbyshire makers even 15s. per;ton. 
dearer, iron millowners were left no alternative. this after- 
noon except te ask more money. The Midland iron distriet 
and the other finished iron districts of the kingdom— 
such as the North of England, Lancashire, South Wales, 
&c.—will greatly hearten Belgian and American competi- 
tion by the advanced prices which they are this week 
demanding. Nominal basis rates (only) were to-day «s 
under, but the scale affords only a very partial idea of 
the actual rates at which business was done :—Stafford- 
shire: Marked bars, £33 10s.; unmarked bars, £30 10s.; 
strip iron, £32; galvanised corrugated sheets, 24 gauge, 
£47 upwards. Premiums of 30s. to 60s. per ton are the 
fashion. on the foregoing prices, except sheets. Gas strip 
prices are .particularly strong, and the mills can sell all 
they are able to produce at £34 to £35 per ton. In con- 
cluding this section of my letter, let me repeat that it is 
not even now entirely clear what attitude the manufactured 
ironmasters are going tO assume with regard to the in- 
creased railway freightage. They would be prepared, it is 
believed, to pay the additional impost themselves if the 
smelters would deal similarly by them in regard) to raw 
material. Certainly that is the course which commends 
itself to a good many millowners, who are fully persuaded 
that prices ean only be forced higher at the peril of the 
trade. 


Steel Makers Congratulated. 


The steel situation this week may correctly be 
said to occupy a place by itself. Soft billets have receded 
further, being procurable at £22 ]()s., or even a little less 
perhaps. At the other end of the scale, some sellers quote 
as high as £25, but without much expectation of doing 
business. Numerous offers from America are being 
received ; but the competition is scarcely effective in view 
of the continued fall in the rate of exchange and the 
American transport difficulties. Most steel consumers 
ean buy quite as favourably in this country. 


After the Miners’ Ballot—What Now? 


The miners having balloted for a strike, it is now 
suggested that a way out of the national difficulty may be 
found by proposals for a percentage increase in wages 
and a corresponding undertaking to increase the output of 
coal by the miners. lf negotiations are thus reopened, a 
postponement of the handing in of strike notices is likely. 
The idea that a compromise may be effected on the lines 
set out above is, of course, in full accord with the pular 
interpretation of what Sir Robert Horne lately said to the 
Miners’ Executive, when he told them that if they had any 
new facts or new statements to make “ he would be glad 
to see them again.” It is true that at that interview Mr. 
Smillie at once replied that he did not think they wanted 
to say any more, and ordered the strike ballot forthwith, 
but happily there is no reason to suppose that on its side 
the pacific attitude of the Government has changed, if 
only the Federation will do a reasonable climb-down. 
If the Federation would guarantee a permanent larger 
output and maintain it, such an event would have the 
effect of increasing the amount available for export and 
of reducing the price generally. Thus they would be doing 
something of real value to help on trade. In view of the 
possibility of such an occurrence, the suggestion of a 
percentage increase is regarded by members of the Cannock 
Chase and Midland coal trade hereabouts as almost an 
ideal solution, provided that the concession can be amply 
safeguarded. The country is fully conscious that the 
ballot has been swelled by the votes of thousands of pit 
lads, who, under the rules of the Federation, have no right 
to participate. It is evident that Labour outside the 
ranks of the miners is very anxious about the consequences 
to itself, should a general stoppage take place. The trade 
unions are disturbed by serious misgivings. Nor is‘ this 
surprising when it is remembered that the miner on an 
average—which, moreover, takes into the calculation 
the wages of the thousands of lads under eighteen years of 
age—is earning £220 per annum against £82 before the 
war for an average week’s work of less than five days, and 
that 199,000 more miners now down the pits are producing 
yearly 60,000,000 tons of coal less than in 1913. This 
being to-day’s situation, the trade unionists who would 
suffer so enormously from a strike are asking why they, 
probably being less prosperous, should fight a battle to 
give the miners even more money. The fears that are 
entertained in some quarters that the compromise which 
has been suggested of a percentage increase on an under- 
taking to increase output will be ineffective, are the greater 
when, even leaving out of account the special complexities 
of mining, the almost ineradicable objection by certain 
sections of the workers to *‘ payment by results ” is borne 
in mind. To a remarkable extent the fallacy of under- 
production increasing employment, is still dominating 
the policy of many representatives of Labour. Iron and 
coal masters in the Birmingham and Warwickshire 
district cannot in these circumstances help having con- 
siderable doubts as the week runs out of the practicability 
of reaching a compromise on the latest lines indicated. 
The country had a recent example of the difficulties in the 
way of introducing any system of “ payment by results.” 
into wages agreements, in the abortive negotiations with 
the engineers. 
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The Threatened Engineering Lock-out. 


Between 200 and 30 engineering shops in Bir- 
mingham and district are affected by the dispute between 
the Engineering Employers’ Federation and the Electrical 
Trades Union. In the majority of cases the lock-out notices 
take effect at the end of this week, but in certain other 

ific instances a fortnight’s notice was required and 
given, and these notices will not expire until 11th inst. 
The latest point of r-pture is the demand by the men for 
the introduction of written safeguards into the provincial 
agreement. The employers, on their part, refuse to depart 
from their counter-pro It is stated by a leading 
Midland member of the Federation that the masters cannot 
accept conditions of the Union, as they threaten at the 
most. point for which the employers are contending, 
namely, the right, to employ the best man as foreman, 
whether he is a member of the Union or not. The Ministry 
of .Labour having intervened, however, hopes are now 


} entertained that a settlemont of the dispute will be reached 


before the first lock-out notices take effect. In addition 
to the intervention of the Ministry, it is also thought in 
some quarters that intervention might proceed from 
certain of the trades unions not directly concerned in 
the struggle. 








LANCASHIRE. 


(From our own Correspondent.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE iron and steel markets have not yet aecus- 
tomed themselves to the new eonditions which came 
into operation this week, and there is, in consequence, a 
lull in business. There are undoubtedly certain sections 
of the market where the increased costs of manufacture 
may be put on the consumer, but it is a little difficult to 
determine the exact limits of these sections. At first, of 
eourse, all manufacturers propose to add the increased 
costs to their prices, some of them omitting at present to 
consider whether it would not be both fairer and wiser 
to deduct them instead from profits. Of course, one does 
not mean to suggest that all profits are so high that the 
inereased costs can be met easily out of them ; but it is 
undoubtedly true that some profits in the iron and steel 
trades are high enough for this purpose. If we can get 
through the remainder of the year without any further 
labour disturbances it will very soon be seen which prices 
should be advanced and which articles should bear the 
new costs without change. 


Metals. 


The general condition of the market for non- 
ferrous metals is adversely affected by the uncertainty of 
the outlook in regard to labour. If we are to have a coal 
strike as well as an engineering strike there is no sense in 
buying metals now for consumption during the next few 
weeks, and naturally buyers hold off and wait for a clearer 
indication of what is coming. There is, however, another 
reason for the uncertainty in regard to copper, and that 
is the American position. No one can know with any 
accuracy what that position is, but there seems to be a 
suspicion that America has more copper than she can 
easily do with, and any diminution of the consumption 
here, combined with the high costs of holding metal in 
these times, might lead to a determined effort to reduce 
the holdings. The consuming market is in no situation 
to meet forced sales of copper at present ; and this makes 
people slow to realise that the pared sere ought to be 
tempting. There has been very li change in the 
market now for a full fortnight. An abundance of scrap 
metal is still in evidence, and the prices are so low, com- 
paratively speaking, that consumers are more than ever 
tempted to use this scrap instead of new metal. Dealers 
in this district were offering £90 for clean scrap copper, 
only £74 for scrap gun-metal, and £50 for scrap yellow 
brass (heavy). To make these two last metals would cost 
now £101 and £82 per ton r ively. One cannot say 
exactly what profit the dealers will look for in these times ; 
it varies a good deal with the ‘and nature of the 
transaction, but the reader will: see how large is the 
margin in value between the old and the new metals. 
The difference between standard and electrolytic 
still remains very high, and there is bo difference 
between electro and best select. The adverse American 
exchange, of course, reacts upon electrolytic ¢ j 
There was quite a good jump in tin prices at the end of 
last week, perhaps in consequence of the inquiry from 
America. That market, h , now seems to be supplied 
regularly direct from the East ; -andin the end it is to be 
feared that all the American adem tin will go direct. 
There does not seem to be any r i Age oe 
will not be so. Lead has been a very y market, and 
it isnow understood that the Broken H Ilmine in Australia 
will soon resume its contribution to the world supply. 
America has been taking a good deal of lead lately, but 
there has been less inyuiry from the Continent. There 
seems to be a lull in the buying for consumption at home, 
but this is attributable to the fear of the coal strike and 
the general stoppage in all our, industries. Spelter is a 
feehle market without any very definite outlook for the 
present. 

Finished Material. 

The market here for finished iron and steel seems 
rather quiet, but there is as yet no sign that makers are 
pressing for orders. The consumer is not very anxious to 
buy until he seee whether or not the threatened strikes 
will come to pass, or if he will be allowed to carry 
out his ‘work this winter without interruptions. . The 
prices have not been olticially altered, but it seems doubtful 
if makers will attempt 9 claim advances on the 
strength of the new railway rates. A further increase in 
the productive power of itelg:um is reported, and it 
seems probable that we shall soon, be able to obtain more 
iron and steel material from that country. at prices con- 
siderably less than those now ruling here. The delays in 





getting delivery from America still stand in the way of a 
more rapid development of trade herein American iron 
and steel. 


Pig Iron. 


There does not seem quite so much activity here 
in the pig iron market, but that is perhaps because the 
rush to buy and obtain as much as possible before the end 
of Auyust, is now over. Consumers have to face the fact 
that No. 3 foundry iron cannot now be bought in Man. 
chester at less than £14 10s. per ton, and there are some 
sellers who ask £15. It is true that the nominal cost of 
Cleveland No. 3 delivered here is only £12 3s. per ton, but 
one does not find any offered at this figure, and, in fact, 
there is very little available at any figure. Manchester 
ironfounders have at present plenty to do, but later on 
they will not be able to compete with North Yorkshire 
founders if the latter can get foundry iron at £3 per ton 
less. 


Scrap. 
The market for scrap of all kinds remains quiet, 
but dealers are not making any change in their prices unless 


it be in the case of steel scrap, some offers of which have 
been heard of as low as £9. For cast scrap the quotations 
range from £10 to £11 per ton, according to quality, and 
are no dearer in spite of the advance in foundry pig iron. 
Heavy wrought scrap can be sold here at £10 on trucks, 
or perhaps £10 10s. delivered to the consumer’s works. 


Barrow-tn-Frrvess, Thursday. 
Hematites. 

There is no change to note this week in the 
general condition of the hematite pig iron trade of this 
district. ‘The demand for pig iron has been brisk for a 
long time. Smelters are at present well placed for orders 
and would only like to be left undisturbed and get on with 
their work, but a great deal of anxiety is felt with regard 
to the coal crisis, for everyone recalls the previous period 
when. works had to close down, involving the loss of 
orders and general dislocation. There is no dispésition 
to do business far ahead, for there is no telling what may 
happen. In addition, a new range of prices is coming into 
force, representing an increase in rates all round. Not 
that this inerease will have much effect in itself on trade, 
so heavy are the reguirements of users, but it is also an 
unsettling element. For a long time the whole of the iron 
produced has been going into prompt use. This is 
still the case, and with most of the steel plant at Barrow 
now in operation there is a fuller local use of metal. 
Nominally, mixed numbers of Bessemer iron is set down 
at £14 15s. per ton net f.o.t., but higher rates are wanted 
than this. 


Iron Ore. 


The demand for iron ore is brisk, and native sorts 
are at 578. 6d. to 62s. 6d. per ton net at mines, and Spanish 
ores are at 53s. per ton delivered. 


Steel. 


The increased activity in the local steel trade 
recorded last week is maintained, and good outputs are 
being registered in several sections, the rail and merchant 
mills being busy. The demand for rails is fair just now, 
with heavy sections at £25 per ton and light rails at £28 
10s. to £29 10s. per ton. illets at £25 per ton are in 
demand for local hoop-making. Ship plates are at £25 10s., 
and boiler plates at £31 per ton. 


Shipbuilding and Engineering. 


These trades are pretty well employed in most 
de ts, but some of the engineering shops are not 
so busy. Apart from the big Cunarder, the Scythia, there 
is notamuch work in the fitting out departments. 


Fuel. 


There,is a brisk demand for coal, and users have 
been trying to get the fullest deliveries possible. Durham 
and Northumberland sorts are mostly used, with a certain 
tonnage from Lancashire and Yorkshire. The price is 
43s. per ton delivered. Hous> coal is at 42s. 6d. per 
ton iv and is in keen demand and _ limited 

y. For coke there is a full demand, with East Coast 
qualities at 72s. td. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Labour Outlook. 


_. Avrnoves there is a note of optimism at the time 
of writing, the general outlook for labour in this district 
is the cause of very considerable anxiety. Unless the 
conferences in London and elsewhere have in the mean- 
while borne fruit, this week-end will see the wholesale 
closing down of works or departments of works, the 
trouble having originated in the absurd dispute raised by 
the electrical workers at Penistone. If it could have been 
confined to that comparatively small body, things would 
not have been so bad, but the influence of the dispute 
threatens to be very far-reaching—if no settlement has 
been reached—and one hears on every side of men not 
directly concerned having received notice to cease work, 
even members of drawing-office stafis being involved. 
And over all there has been hanging the coal strike threat 
like a great cloud. Even.that may have passed safely 
away before these lines appear ; but, if not, the outlook 
is indeed an ugly one. Some time ago I remember suggest- 
ing in one of my letters that trade union leaders guilty of 
grave tactical errors or unauthorised action should be 
liable to be arraigned before some tribunal set up by their 
own ‘“‘ peers.” A suggestion of a very similar, kind, I 
notice, is to be brought before the Trades Union Congress, 
with a view to investing the new Labour staff of that body 
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with such disciplinary powers as would be calculated to 
curb the superfluous energies of ‘* Bolshies ” in honest 
trades union clothing. The trouble at Penistone ought 
never to have occurred, but having done so someone should 
be made to give an account of his stewardship. As to the 
miners’ ballot, the result in this part of the country showed 
very plainly that, left alone, the majority of the men, 
being peaceably disposed and satisfied with both hours 
and wages, would not have dreamt of threatenitig to 
strike. Actually, out of 172,000 workers in Yorkshire, 
the majority voting in favour of a strike was considerably 
under 3000, and, spetking in round figures, the position 
was found to be that slightly less than one‘third voted 
against a strike, slightly more than one-third in favour of 
extreme action, and one-third—within 118—did not vote 
for one reason or another—most probably being ineligible. 
Now of the 58,580 who voted for a strike, how many were 
there who never think for themselves on such matters, 
but always follow the lead given by stronger-minded men ; 
and how many were the votes of irresponsible boys to 
whom a few weeks’ strike is rather welcome than other- 
wise ? On the other hand, one can quite understand that 
the majority of the 56,000 who voted against a strike 
were the heads of families who know that a stoppage would 
be to the country a disaster, and to the men, even should 
they win, a loss that no advance in wages could ever 
retrieve. In the circumstances, therefore, Yorkshire’s 
vote was a definite condemnation of the strike movement. 
However, perhaps by the time this appears the position 
will have improved. 


Interesting Developments. 


It is with relief that one turns from that aspect 
of industrial conditions to note a series of interesting 
trade developments that are taking place here just now. 
It may be recalled that about a month ago the directors 
of the famous Sheffield firm of Henry Bessemer and Co., 
Limited, announced an offer they had received from the 
directors of the Agricultural and General Engineers, 
Limited, to purchase the whole of the ordinary shares in 
Bessemers by means of an interchange, the ‘terms being 
nine £1 ordinary shares in Agricultural and General 
Engineers, Limited, for five £1 ordinary shares in Bes- 
semers, the offer to be open until August 31st at latest, 
and to be conditional on acceptance by 87 per cent. of 
Bessemer’s holders. The A.G.E.—to give it the shortened 
title—is a combine formed in June of last year of several 
companies with allied interests, and the authorised capital 
is now £8,000,000. For some time A.G.E., Limited, has 
been taking about half the steel output of Bessemers, 
the directors of which have long felt the desirability of 
widening the basis of their company’s operations. They 
therefore strongly recommended their shareholders to 
accept the A.G.E. offer, but toward the end of the period 
during which the offer remained ¢ pn, it became apparent 
that a feeling existed in the minds of a minority of the 
shareholders that the offer was not as good as they were 
entitled to have expected, and I have just heard that the 
negotiations have fallen through. The last Sheffield steel 
concern to be absorbed by outside interests was, of course, 
Wm. Jessop and Sons, Limited, which is now controlled 
by the B.S.A. people, who have long been big buyers of 
Jessop’s steel. But that is only one story. There are 
several others. 

United Steel’s Acquisitions. 

For instance, the directors of the very old- 
established Sheffield steel firm of Daniel Doncaster and 
Sons, Limited, have entered into an agreement with the 
United Steel Companies, Limited, whéreby the latter 
acquires the whole of Doncaster’s ordinary shares in 
exchange for sharés in the United Steel, the directors of 
which have carried through precisely similar negotiations 
with the Martino Steel and Metal Company, Limited, of 
Birmingham and Coventry, and have also acquired 50,000 
ordinary shares in Thomas Smith’s Stamping Works, 
Limited, of Coventry, the exchange in the case of the 
last named being on the basis of three United Steel 
ordinaries for each ordinary in Thomas Smith’s. To 
earry these schemes through, the capital of United Steel 
Companies, Limited, is to be raised to £9,343,915 by the 
creation of 413,915 additional ordinaries of £1 each, of 
which 156,479 are to be issued in exchange for Doncaster’s 
ordinaries, 107,436 in exchange for Martino shares, and 
150,000 for Thomas Smith’s ordinaries, as already ex- 
plained. A few weeks ago I mentioned that, Marple and 
Gillott, iron and steel people of Sheffield, had purchased 
Butlin’s Ironworks, Wellingborough, and that it was 
probable the property would change hands again, almost 
immediately. It is now understood that Butlin’s works 
have been bought by the United Steel Companies, Limited, 
the directors of which are also reported to have acquired 
the All-Hallows Colliery, Cumberland. This colliery has 
been closed down for some weeks, but'is said to be capable 
of profitable development, and will, in any case, materially 
augment the United Steel’s supplies of coal for coking 


purposes. 
General Conditions. 


One feels almost .inclined to. say there are no 
‘* general conditions” at the moment—at least, not in 
the ordinary acceptance of the term: In another sense, 
of course, the conditions are very “ general,”’ every iron 
and steel maker and manufacturer being under the same 
labour cloud. If Dr. Clapham could have told the Economic 
Section of the British Association the other day how the 
industrial crisis he prognosticated could be averted, it 
would have been much more to the point. Manufacturers 
do not need to be pushed furthér into the slough of 
despond. What they want to discover is some means of 
settling the mind of Labour, and thus steadying the raw 
material and finished goods markets so that they can 
quote firm prices to oversea buyers. Tf they could do that, 
there is any quantity of business ready to be released, but 
foreign consumers Will not commit themselves to quota: 
tions which before completion of delivery may have risen 
100 per cent. This applies equally to the home consumer. 
The managing director of a paper-making concern told 
me this week that he required certain small alterations 
to be made to some machinery The contract price was 
£1500, subject to the usual possible rise in cost of pro- 





duction. The work was completed and the account 
rendered. ‘The had risen to £2500, It is just an 
example of what is the experience of many. A manu- 
facturer was impressing on me a few days ago the great 
importanee and value of “firm” prices. In spite of all 
difficulties, his firm has never diverged from that policy. 
It sometimes means a loss to them, but they gain in the 
long run, for whilst other tool steel makers have experi- 
enced quiet times, they have never lost a day and do not 
expect to do so. At the same time, it is realised to some 
extent the slackness in high-speed tool steel is due to the 
flooding of the market by Government surplus stocks, 
one London firm having purchased from the Government 
more than £5,000,000 worth of twist drills and other tools, 
which are now being offered to makers and users at some- 
thing under ordinary market levels. American buying of 
high-speed steel has quietened, and France is not buying 
just now, but the Colonies are taking a fair amount, also 
of general small tools. A French firm has been writing 
to Sheffield offering to barter drill holders for twist drill 
making machines, thinking in that way to overcome the 
difficulties of exchange. Manufacturers here have been 
pushing work on as much as possible in view of a possible 
stoppage, and on the whole there is a large volume of 
business on hand, with quiet patches here and there, 
such as the crucible furnaces and the heavy forges and 
mills. Unemployment seems to be increasing, but it is 
often for the want of larger quantities of raw material, 
which shows the need of a speeding up in the rate of pro- 
duction. A good many works extensions are on hand, and 
at Templeborough, where the United Steel Companies’ 
new subsidiary, the United Strip and Bar Mills, Limited, 
is hurrying on with the erection of the big strip and 
merchant bar mills, three new blast-furnaces are to be put 
down by Steel, Peech and Tozer. At their meeting the 
other day the directors of Guest, Keen and Nettlefold 
explained to the shareholders that their acquisition of the 
various properties of John Lysaght, Limited, included at 
Scunthorpe, North Lincolnshire—always regarded as an 
industrial ‘‘ parish” of Sheffield—four blast-furnaces in 
operation and a fifth just nearing completion, an up-to- 
date steelworks comprising six basic open-hearth furnaces 
and metal mixer, and a very important orefield property, 
estimated to contain nearly 30,000,000 tons of ironstone. 


Iron, Steel, and Coal. 


So far as can be ascertained, there has been no 
further price revision of pig iron, almost all grades of 
which continue in the same restricted supply. Locally, 
the steel furnaces, particularly basic, are fully occupied 
on current requirements, but the high level of steel 
quotations is bringing American billets into the home 
market at several pounds cheaper. I have seen recently 
the quotations of an American firm offering basic billets 
at £21 17s. 6d. per ton net, prompt cash, f.o.r. Birmingham 
district, the material being of about equal quality to that 
locally quoted at £27, whilst for a slightly higher carbon 
American billets were quoted £22 c.if. Liverpool. Our 
makers say conditions here prevent them competing with 
such prices, where actual quality is not of prime con- 
sideration—and it very often is not. Regarding fuels, 
there has been very great activity in the steam coal market, 
consumers with any yard room to spare being anxious to 
add as much as possible to reserves, which are fairly good 
with the larger firms." The housé* coal market is under 
very heavy demand. Best South Yorkshire steam hards 
are 33s. 2d. to 33s. 8d.;_ best Derbyshire, 32s. 8d. to 33s. 2d.; 
seconds and cobbles, 31s. 8d. to 32s. 2d.; nuts, 31s. 2d. 
to 32s. 2d.; washed smalls, 29s. 8d. to 30s. 2d.; best 
hard slacks, 28s. 5d. to 28s. lld.; seconds, 27s. 11d. to 
28s. 5d.; soft nutty, 27s, 8d. to 28s. 2d.; peas, 26s. 2d. 
to 26s. 8d.; and small slacks, 23s. 2d. to 24s. 2d. In 
house sorts branch is 37s. 2d. to 37s. 8d., and best Silk- 
stone 33s. 8d. to 34s. 8d.—all per ton at pit. Blast-furnace 
coke is in strong demand at 65s. 9d. per ton on rail at ovens. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Trade Outlook. 


TxeE fair prospect of a revival of trade in the 
autumn months has been somewhat dimmed, it is to be 
feared, by the industrial unrest which has once more 
arisen in the country. The threatened miners’ strike is a 
matter of grave concern to all interested in industry, 
employers and workers alike. It threatens to throw idle 
the greater part of our staple industries on the North-East 
Coast, for without fuel it will be impossible to keep them 
in operation. At the time of writing the situation is very 
menacing, but great hopes are entertained that an upheaval 
will be averted and that wiser counsels will prevail among 
the miners. In the meantime business in almost every 
branch of industry is in a state of suspension. 


Cleveland Iron Trade. 


The Cleveland iron trade seems to be passing 
through a period of quietness. There were somewhat 
heavier deliveries during the past month, which has 
served to take the keen edge off consumers’ appetites, 
but it cannot be said that the supply has even yet over- 
taken the demand. ‘The unrest in the labour world, 
however, is no doubt the prime cause of the slackness 
which at present prevails in the trade.; Until:the horizon 
is clearer it is only natural that traders will incline to a 
policy of caution. The Cleveland makers are harassed by a 
shortage both of fuel, of ironstone, and of limestone. ‘The 
shortage largely arises through the scarcity of trucks, as 
a consequence of which regular deliveries cannot be 
maintained. It is a deplorable position, especially as the 
need.is for increased output, but of that there seems little 
hope until the railway facilities improve. Meanwhile, in 
order to ensure supplies for the home trade, the iron- 
masters are maintaining the embargo on exports of 
Cleveland iron. The 7s. 6d. per ton advance in the price 
of Cleveland pig is now in operation. Traders consider 
that the rise is fully justified’ by the additional cost to 
assemble coke, ‘ironstone and limestone at the furnaces 





caused to the higher charges for railway conveyance, and 
indeed, a heavier advance would have caused no surprise. 
Of course, the ‘increased railway rates have a varying 
effect on firms, according to the position of the furnaces, 
but it is generally acknowledged that on the average the 
added 7s. 6d. per ton on the selling price will be quite 
absorbed by the new charges for railway transit. At the 
same time there is a growing feeling that the trade has 
reached the limit of inflation. No. 3 Cleveland pig iron 
at’ 225s. per ton is now selling at more than four times 
the pre-war price. It has advanced 65s. per ton since the 
beginning of the year, and traders feel strongly that 
present-day pzices are a serious menace to the permanent 
well-being of the industry. Lower prices and a bigger 
output are urgently needed. 


Hematite Pig Iron. 


The position of the East Coast hematite pig iron 
trade is much more satisfactory than that of the Cleveland 
pig iron trade. There is an improvement in the output, 
and makers are in a position to do business on export 
account. Some substantial shipments are reported. The 
stabilisation of the price at 260s. per ton for mixed num- 
bers will tend to encourage forward business, although the 
effect is not yet apparent owing to the industrial unrest. 


Iron-making Materials. 


The foreign ore trade shows little signs of activity. 
A few odd parcels are changing hands, and these sales have 
been done on the basis of 47s. 6d. per ton for best Rubio 
of 50 per cent. quality ex-ship Tees, the freight rate from 
Bilbao to Middlesbrough being steady at 17s. 6d. Like 
everyone else, the ironmasters are very anxious to increase 
their stocks of fuel, but are held up through the scarcity 
of trucks, whieh is seriously retarding deliveries. The 
export of coke has been stopped. Home prices remain 
unchanged, ordinary blast-furnace qualities being sold 
at 62s. 9d. at the ovens, and qualities low in phosphorus 
65s. 3d. The advance in railway rates will have the 
effect of increasing the transport charges -upon furnace 
coke. The eharges, of course, vary according to the 
position of the colliery, but it is estimated that it will 
average out at about 5s. per ton as compared with 2s 
and 2s. 6d. per ton before the war. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade is still 
characterised by a quiet tone, and the view is strengthening 
that a downward move in prices will be witnessed ere long. 
This is tending to keep buyers off the market, though 
there is some pressure for deliveries under contracts. It 
is stated that the volume of new orders for tram rails 
and railway material is disappointing, but the plate mills 
are all busy, and steel manufacturers are not displaying 
any anxiety over the present lull. Current quotations are 
as follows:—Ship, bridge, and tank plates, £23 10s. ; 
boiler plates, £30 ; angles and joists, 4-ton lots minimum, 
£23; channels and flats, £23 5s.; tees, £24; rounds and 
squares, £25 10s., all with the usual extras ; heavy steel 
rails, £25; fish plates, £30; soft steel billets, £25 10s. ; 
hard billets, £26 10s.; common iron bars, £30; iron 
angles, £30 15s..; tees iron, £31 10s. ; galvanised sheets, 
£47 ; black sheets, £39. 


The Coal Trade. 


The position in the Northern coal trade remains 
as difficult as ever. Very little business, if, indeed, any at 
all, for shipment overseas can be placed by reason of the 
alarming and menacing condition of the coal industry 
occasioned by the threatened and, indeed, imminent 
national strike. The result of the ballot in the counties of 
Durham and Northumberland, showing a large majority 
in favour of a strike, has not created much surprise, as 
the extremists had left no stone unturned in their “ beat- 
up.” Thus a most disquieting and apprehensive foreboding 
characterises and overshadows the whole of the coal 
trade. In Durham 76,869 voted in favour of a strike and 
32,783 against ; while in Northumberland the figures were 
24,573 for and 11,249 against. The allocations for export 
for the month of September have not yet been issued, and 
the opinion is expressed that probably they will be kept 
back pending developments in the miners’ strike move- 
ment, it being felt that all the stocks that can possibly 
be accumulated in the next week or two will be needed 
at home if a stoppage of the pits takes place. The inland 
demand is of very large dimensions, being considerably 
accelerated by the desire to lay in stocks in view of possible 
shortages in the near future, but the trade is still hampered 
by the lack of transport facilities. A feature of the market 
at the moment is the activity in bunkers. The com- 
petition for supplies is very keen, the top agreed prices 
being the basis of al} transactions. It is not quite clear 
as to what is the exact cause of briskness, but it is probably 
attributable to a number of boats taking bunkers only 
and leaving the ports in ballast owing to the crisis in the 
trade which is so rapidly developing. The export of gas 
coke is now prohibited, but this is only believed to be a 
temporary measure, while in the case of foundry coke the 
supplies are so scarce that it amounts to much the same 
thing. For export all prices are nominally higher, and 
exceedingly strong at the increased values, buyers being 
willing to concedé any figure if supplies can be secured. 
The following are the principal open market quotations :— 
Northumberlands : Best Blyth steams, 150s. to 160s. ; 
second Blyth steams, 140s. to 150s. ; unscreened, 130s. to 
140s. ; ‘best smalls, 125s. to 130s. ; second smalls, 120s. ; 
best screened household, 160s. Durhams: Best gas, 
125s. to 130s. ; second gas, 120s. to 125s. ; Wear special 
gas, 130s. to 140s. ; coking, 125s. to 130s. ; bunkers, 75s. 
to 80s. Coke prices are purely nominal. 








SCOTLAND. 
(From our own Correspondent, ) 


Uncertain Markets. 


TrRoucHovT the past week markets continued 
in @ very uncertain condition.’ While consumers had been 
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waiting patiently for a reduction in prices and seemed 
to be on the point of realising their hopes, the various 
markets began to show signs of firming up again and of 
reaching even higher levels, owing largely to dearer raw 
material and fuel consequent on higher transport charges. 
The possibility of a coal strike has subordinated every 
other consideration at present ; nevertheless, the influence 
of increasing foreign competition is not without its effect, 
while in some instances English producers are quoting 
more favourable terms. This combined competition may 
help to keep prices from appreciating, even if it does not 
cause a decrease in quotations. It is said that the cheaper 
English quotations are the outcome of slacker times in 
certain districts, and may probably be only a temporary 
condition. There appears to be little doubt that fair 
cargoes of both iron and steel goods coming from Belgium 
are quickly disposed of and are giving satisfaction both as 
regards price and quality. 


Shipbuilding Record. 


The output from the Scottish shipyards, and 
particularly those on the Clyde during the month of 
August, has been very heavy. During the month thirty- 
seven vessels, of 96.615 tons aggregate, were launched, 
bringing the total for eight months up to 204 vessels of 
497,679 tons, compared with 249 vessels of 398,329 tons 
in the same period last year. The major part of the 
increase is found in the Clyde figures of twenty-seven 
vessels of 87,912 tons compared with twenty-nine vessels 
of 52,181 tons in August, 1919, and the aggregate for this 
year to date of 142 vessels of 440,174 tons shows an increase 
of 92,595 tons over the same period last year, and an 
increase of over 19,000 tons compared with the previous 
best total for the period standing to the credit of the first 
eight months of 1907. In order to reach the highest total 
for twelve months, recorded in 1913, the Clyde yards 
will have to launch 317,000 tons in the remaining four 
months. In the output for August were included four 

turbine steamers and over a dozen cargo boats 
from 450 to 8500 tons. New contracts are scarce, bat work 
is still plentiful, and there should be little slackening this 
year if threatened labour difficulties do not come to a head. 


Pig Iron. 


Scotch pig iron makers are experiencing a large 
and steady demand from local consumers. Forge quality 
is plentiful, but hematite and foundry are easily cleared. 
In view of the possibility of the higher railway rates 
causing & loss of business with English customers, Scotch 
makers have arranged to increase exports from ten to 
twenty per cent. of the production or further if necessary. 
Quotations are still unchanged at £16 for No. 1 foundry 
for home use and £16 10s. for export, No. 3 being £13 10s, 
and £14 for home and export delivery respectively. 


Finished Iron and Steel. 


Steel and iron producers are anxiously watching the 
course of events in the coal trade, and other considerations 
are meanwhile taking second place. Otherwise a revised 
scale of prices compatible with the higher railway rates 
would have been announced ere this. Makers, in most in- 
stances, are still well supplied with orders. Ship and boiler 
plates are not too plentiful, but sectional material is more 
easily obtained. Steel sheets are very busy in both the 
black and galvanised varieties. _ Malleable bar iron makers 
are now paying a little more attention to new export busi- 
ness, but home commitments still occupy the mills, 
Wrought iron and steel tubes have a good market. Prices 
are unchanged. 


Coal. 


There has been little change in the Scotch ¢oa 
trade during the past week. Outputs have been more 
restricted, and business is largely confined to home require- 
ments and the maintenance of stocks in view of even- 
tualities. Though the miners’ vote is in favour of a strike, 
at the time of writing the situation is a little more hopeful. 
Consumers, however, are doing everything possible to 
guard against a scarcity, and the Coal Controller has 
refused a large number of applications for shipping permits. 
Home demands are heavy both for industrial and house- 
hold fuel, Cargoes to Ireland are confined to Ayrshire 
fuel. Aggregate shipments amounted to 117,237 tons 
against 116,560 in the preceding week and 358,740 tons 
in the same week of 1913. In the Glasgow area retail 
prices of coal will only be increased to cover the higher 
costs of transport, and from September Ist a flat rate of 
2s. 6d. per ton, or 1}d. per cwt., will be added to existing 
prices, bringing the price to 57s. 6d. per ton, or 2s. 10d. 
per ewt. Export prices are still unchanged. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Strike Ballot. 


THE result of the ballot of the miners in South 
Wales regarding the question of a national strike to foree 
their claims was as follows :—For strike, 141,721; against, 
40,047 ; majority for, 101,674. The total poll was there- 
fore 181,768, and the majority for a strike was 20,542 in 
excess of the two-thirds of the total number. voting. 
So far as South Wales is eoncerned, it should be e 
clear that boys under eighteen years of age were not 
allowed to vote, though the number between eighteen 
and twenty-one years who voted is reported to have been 
considerable... The question, of course, on everyone’s 
lips is whether there is going to be a strike. Local opinion 
appears to be veering round to the view that such a 
calamity will not befall the country, although it is not 
impossible that there will be sectional trouble. It is true 
that the Miners’ Federation of Great Britain had, strictly 
speaking, a mandate in view of the voting, but.still there 
is sufficient significance in the ballot figures to cause the 
leaders to hesitate, if not to refrain, from extreme action.. 
In the first place, the total vote is considerably short of 
the total number of workers engaged in the industry, 





and, furthermore, the minority vote is one that cannot 
by any means be ignored. It is sufficient, if the minority 
decided to work in the face of a call to stop work, to break 
a strike, and, furthermore, the returns for Yorkshire and 
Nottinghamshire are so nearly balanced as between those 
for and against a strike, that these sectional results are 
caleulated to give the leaders much to think about. No 
one wants a strike except a section of the miners, and 
eonsequently while the dockers and railwaymen’s section 
of the Triple Alliance will probably not make an immediate 
cleavage from the miners for the sake of an outward 
semblance of unity on the part of labour, still there is a 
feeling that their influence will be thrown into the scales 
for . Mr. W. Brace, the President of the South 
Wales Miners’ Federation, speaking on Saturday last, said 
the miners were prepared to bring their case to the bar 
of reason and argument, but at the same time if what the 
miners were asking was wrong and unjust, let that case 
be proved. The fact is that the miners have not proved 
their case and are looking to the opposition, as it were, to 
help them out, but the usual course of procedure is for 
those presenting a case to supply the proof, whereas 
evidently Mr. Brace thinks a negative process is preferable 
on this oceasion. The view is that reason and good argu- 
ment have not been forthcoming from the miners, and Mr, 
Smillie’s reason, viz., nationalisation, while it may cer- 
tainly be true, is not convincing or regarded as desirable. 


Question of Output. 


There would certainly be some measure of en- 
eouragement for the Government, coalowners and members 
of the public, to give some support to the miners’ claims 
for more wages if they, in turn, afforded encouragement to 
believe that production of coal would improve. There is 
no evidence in this direction, and, in fact, figures 
relating to wages and output for the past five or six years 
are opposed to the expectation. Production falls as wages 
advance. If only output were increased at the present 
time in all districts the effect on the public of advanced 
railway tolls on the transport of coal would not be felt. 
Coals for home consumption have to be carried from South 
Wales long distances to other districts to make up for the 
inadequate production, and there is a loss entailed as the 
consequence of reduced exports. The South Wales Coal- 
owners’ Association within the past week has issued two 
diagrams which graphically depict the divergent tendencies 
of output and labour costs in the coal-mining industry 
between 1914 and May, 1920. The higher labour costs are 
due partly to the higher wages and partly to the decline 
in the efficiency of labour. In the United Kingdom the 
wages cost per ton has increased from 6s. 2.92d. to 
22s. 8.75d., while the output in the United Kingdom per 
person employed above and below ground has fallen from 
252 tons in 1914 to 194tons. In the South Wales coalfield 
the expansion in the wages cost per ton has been from 
8s. 1.47d. to about 29s. 8. 13d., whilst the output per person 
employed above and below ground has fallen from 230 
tons to 190 tons. In other words, in the United Kingdom 
the output has declined by 23 per cent. and the labour 
cost increased by 264 per cent., while in the South Wales 
coalfield the output has decreased by 17 per cent. and the 
labour cost increased 265 per cent. 


Master Hauliers and Examiners. 


The miners are not the only people associated 
with the coal industry who are displaying restlessness. 
The South Wales and Monmouthshire Master Hauliers’ 
Association has decided that the economic position of the 
coal industry justifies it in making demands on the Govern- 
ment for an increase of 2s. per day and the withdrawal of 
the 14s. 2d. per ton on the price of domestic coal, which 
demands are identical with those of the miners, The 
hauliers have requested the Government to appoint 
immediately a Commission, upon which all trade unions 
should be represented, to investigate the demands on a 
national basis, and to decide how far those demands could 
be adjusted and recommended as far as the mining 
industry is concerned. It has been decided that a ballot 
of the members be taken with a recommendation that 
the Association should unite itself with kindred trade unions 
in securing the full concession of the terms named. With 
regard to the South Wales and Monmouthshire Association 
of Colliery Examiners, Firemen and Shotsmén, this body 
has considered a resolution from its executive, in which 
the latter felt that it was in honour bound to take a ballot 
which has, been decided upon by the General Federation, 
but it could not advise the members to vote in favour, 
because of their peculiar position and their existing agree- 
ments. The South Wales body has passed a resolution 
that as an association it should not participate in the 
ballot. The colliery examiners have given notice to 
revise their existing agreement, and are demanding in this 
revision an increase of wages of 30s. per week as well as 
other conditions. A committee meeting of the South 
Wales Coalowners’ Association has considered the men's 
demands and given powers to a sub-committee to nego- 
tiate with the examiners. 


Bunker Coal Prices. 


The members of the South Wales Coalowners’ 
Association have decided that the prices of coal which 
were fixed last March for bunker coals of vessels pro- 
ceeding to foreign destinations, and which operated up to 
August 31st, are to continue in force from September Ist 
until further notice. These prices at the original port of 
shipment are 80s. per ton f.o.b. for large coal, 75s. per ton 
for through, and 60s. per ton for small. They are con- 
siderably below the current market prices, but the volun- 
tary arrangement made by the coalowners is in order to 
assist the economic position generally. 


Settled Strikes. 


The strike of tramway and other municipal em- 
ployees at Cardiff came to an end on Friday last. Ata 
joint meeting of the City Council representatives and the 
men’s leaders an agreement was drawn up providing that 
all existing grievances:should be tabulated and submitted 
to the respective committees of the City Council and to go 
through the proper channels to the Industrial Council. 
Should satisfaction not result, then arbitration is to take 





place at Cardiff under the auspices of the Ministry of 
Labour. The men on strike by a sag he / confirmed 
this arrangement. Fitters.on the Barry Railway canw 
out on strike on Thursday of last week, but resumed on 
Saturday, the men have been conceded their demand of 
&@ minimum wage of £5 per week. 


Current Business. 


Operations on the coal market have been reduced 
to a minimum, as the result of the minors’ threat to strike, 
and of the necessity for the authorities to exercise every 

recaution for the safeguarding of home requirements. 
demand for home consumption has naturally advance:l 
sharply, and the resumption of the special locomotive 
coal programme has absorbed substantial quantities. 
Export quantities have been very largely curtailed. Coals 
for bunkering stations abroad and inland requirements 
have absorbed the bulk of the output, and during the past 
week no steam coals have been passed by the authorities 
for shipment to France. Only anthracite qualities have 
been released. Italy has been treated preferentially, and 
@ certain quantity of steam coals, not very considerable, 
has been permitted for export to Italy by Italian Govern- 
ment vessels, of which a score or more are in dock, but the 
ordinary private exporter does not achieve much, if any, 
success in getting coals The diminution in the 
export quantities has resulted in business being on a 
negligible scale, and the uncertain outlook checks any 
enterprise ahead, Quotations for coals are nominal on the 
basis of 115s. to 120s. for large steams, 105s. to 110s. for 
through coals, and 95s. to 100s. for superior smalls. Patent 
fuel works are fully booked up, though full outputs are 
oceasionally checked by the difficulties in getting adequate 
supplies of small coals. The price of fuel is 140s. to 150s., 
according to brand. Coke is very searce and the price is 
about 220s. to 225s., though as much as 240s. is reported to 
have been paid for a small pareel. Pitwood is in plentiful 
supply, with values about 50s. 


Newport. 
All of Monmouthshire coals are very 
scarce, these grades being very largely absorbed for home 
consumption. 


Swansea. 


Anthracite coals are firm, the demand being 
active, particularly as steam coals for export are so 
restricted. 








Latest News from the Provinces. 





SHEFFIELD. 
Pig Iron Prices Advanced. 

Ir was announced here on Wednesday afternoon 
that pig iron prices had been advanced by 12s. 6d. all 
round. This means that Derbyshire No. 3 foundry is now 
quoted £14 17s. 6d. to £15 2s. 6d. minimum, No. 4 forge 
£13 to £13 5s., Lines. basic £14 12s. 6d. to £14 17s. 6d., and 
foundry £14 15s. to £15. It is anticipated that West and 
East Coast hematite iron will also be advanced, and that 
bar iron and steel billets will follow. 





NORTH OF ENGLAND. 


Iron and Steel Exports. 


The effect of the Cleveland ironmasters’ embargo 
upon foreign exports of Cleveland foundry iron is plainly 
apparent in the August return of shipments. Only 4975 
tons of pig iron were shipped to foreign ports—the smallest 
monthly total yet recorded—as against 25,312 tons in 
July. The coastwise shipments of pig iron totalled 23,277 
tons, of which 17,879 tons went to Scotland. The exports 
of manufactured iron and steel also showed a big falling 
off, the total for the month being 29,264 tons, as compared 
with 46,279 tons in July. As usual, India and Ceylon 
took the lion’s share of the finished iron and steel, receiving 
13,891 tons, South and East Africa got 4331 tons, China 
2112 tons, and Japan 1755 tons. 





WALES AND ADJOINING COUNTIES. 


Commercial Men's Protest. 


A largely attended meeting of the Swansea and 
District commercial men has a resolution expressing 
the opinion that the new demands of the miners are wholly 
unjustifiable and injurious to the national interest, and 
begging the Government to refuse them in toto. The 
meeting further pledged itself to render every possible 
assistance to the Government in the event of a strike. 


Swansea Metal Exchange. 


The tendency of the tin-plate market is to harden, 
but business is still on a limited scale. Inquiries are 
mainly for supplies for early delivery. Prices are on the 
basis of 55s. to 58s, 6d. for 1.C. 20 by 14, other quotations 
being :—Block tin, cash £272, three months £279 ; copper 
cash £85, threé months £96 5s.; Spanish lead, cash 
£36 12s. 6d., three months £36 15s. ; spelter, cash £39 10s. 
three months £41. 


Smalls for Fuel Making. 


Colliery companies have been informed that as 
from the Ist inst. they must charge current market rates 
for supplies of small coals sold to patent fuel makers. 
Since the export of coal has been restricted colliery 
salesmen have preferred to take 60s. to 65s. for their smalls 
for fuel making rather than send supplies inland at inland 
figures. The current market prices of small coals for 
export range from 90s. to 97s. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Tax on Turnover. 


As the tax on excess war profits was obviously 
a temporary expedient and was extremely unpopular, 
some other method of raising funds had to be found 
whereby the inquisitorial nature of the tax could be 
avoided and the burden would fall more easily upon a 
much larger class. Since the end of June the excess war 
profits tax has been suppressed, and in its place there 
has been imposed a tax on the turnover which took effect 
from July Ist. This tax represents 1.10f. per cent., 
and in some cases it may be 3f. and even 10f. per cent., 
the latter rate being applied more particularly to luxury 
industries where the profits are assumed to be especially 
high. As taxation is @ necessary evil, and must be borne, 
the system of imposing it on the turnover is raising less 
objection than any other, for the reason that it falls upon 
the customer, on whom individually the burden is small. 
So far it has been the custom to add the taxes to the 
invoice, and this practice will no doubt be continued in 
the case of the new tax. This custom is an advantage 
to the purchaser, who knows that the manufacturer or 
trader has no excuse for raising his prices to a higher figure 
than would be justified by the tax if he had to pay it 
himself. The infinitesimal character of the new impost 
is much attenuated because investigation is limited to 
sales, and receiptedinvoices need not be produced for sums 
of less than 100f, On the whole, the new system of 
taxation is favourably received since it does not necessitate 
any change in commereial customs beyond adding a 
slight percentage to the invoices. 


The Joy-stick. 


The possibility of an invention realising millions 
of franes for the fortunate inventor adds a romantic 
glamour to the application of new mechanical ideas. 
Although the number of prizes is very small in proportion 
to the blanks there are nevertheless many cases of in- 
ventors becoming enormously rich, and the latest addition 
to the ranks of these happy mortals is Monsieur Esnault- 
Pelterie, for while he has not yet established his claim 
to the large number of millions for which he is sueing 
aviation firms, he is certainly regarded as having a. very 
strong case. His invention applies to what is popularly 
known as the “ joy stick ” system of control on aeroplanes, 
which was used by nearly all the aviation firms during the 
war. Monsieur Esnault-Pelterie claims that his system 
represents a tenth of the value of the machine, and he is 
consequently claiming approximately a ténth of what 
makers recei for the aeroplanes supplied for war pur- 
poses. He has laid such a heavy embargo upon the 
different makers that they have been obliged to apply 
to the Courts for relief on the plea that they would other- 
wise be compelled to cease manufacturing. In all cases 
the amounts have been reduced by the Courts, although the 
the total sum involved is still formidable. Monsieur 
Esnault-Pelterie was one of the earliest builders of aero- 
planes, and specialised in machines of the monoplane type, 
which dropped out of favour some time before the war. 
He declares that he is merely taking some of the excess 
war profits, which he intends employing for the develop- 
ment of the aviation industry, 


Labour. 


Under extreme difficulties the industrial situation 

is steadily improving, as is evidenced more particularly 
from the comparatively small number of unemployed and 
the increasing exports. It is true that there can be no 
lack of work when so much labour, both skilled and un- 
skilled, is required in the devastated region at good rates 
of pay. Although the average remuneration throughout 
the country is still very much below what the British 
workman receives, yet there is no agitation for more 
pay or other advantages. The French workman knows 
that under present industrial conditions he is getting as 
much as he can reasonably hope to secure, and the experi- 
ence of the past year has shown that he is inclined to think 
for himself and act independently, much to the discom- 
fiture of the Unions, which have found themselves 
weakened by the refusal of a strong minority to follow 
them, while the uncompromising resistance of employers 
and the strong hand of the Government placed the Unions 
in @ position that threatened their ruin. Recently there 
have been no strikes or rumours of strikes, and the country 
has settled down to a steady development which gives 
hope of ite recovering from a very embarrassing financial 
situation at no distant date. Another effect of this 
industrial peace in France is that it affords an opportunity 
to profit enormously from the labour agitation in Great 
3ritain, since the increasing cost of British goods, aided 
by the exchange rate, is compelling home manufacturers 
to produce many things that were formerly imported. The 
country is therefore becoming more and more self- 
supporting, and unless the British industrial policy is 
shaped to facilitate foreign trade there will be a permanent 
decline of exports to France. 


Cession of Arsenals. 


It was announced several months ago that the 
Government intended to make over the arsenals of Lorient 
and Rochefort and the Guérigny works to private firms. 
Occasionally there have been rumours of groups of firms 
acquiring the arsenals for wagon building and other work, 
but so far nothing definite has been done. The Govern- 
ment has now published the conditions under which the 
cession is to be made. The Lorient and Rochefort arsenals 
can be purchased or vested in part or in whole. The build- 
ing of ships must continue to be the principal industry, 
although other work may be carried out in the vast work- 
shops that are not employed for shipbuilding. It appears 
that the number of men employed at Lorient is 4352 and 
at Rochefort: 1756, At Guérigny the chiot produations, are 
chains, armour plates and other shipbuilding material, 
and. firms acquiring these works will be required to enter 
into an undertaking to continue the chain-making depart- 
ment under the control of the Ministry of Marine until 
such time as the Government deems it advisable to estab- 
lish another chain-making factory. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 





Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 1s. each. 


The date firet given is the date of application : the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete specification. 
STEAM GENERATORS. 
148,083. November 5th, 1919.—Mecuanicat Sroxers, G. A. 
W. Revermann, Weerdsingel, W.Z. 18, Utrecht, Netherlands. 
In order to make this sprinkler stoker merge to furnaces 


having different lengths of grate, the length of the spring lever 
is adjustable. The lever A is fitted with an excentric bush at 


N°148,083 

















the end attached to the shovel shaft B, and its effective length 
can thus be varied. A bolt C is used to clamp the component 
parts of the lever together. The spring can be adjusted by 
means of the eye-bolt D to ensure proper distribution of the coal 
over the whole grate.—July 29th, 1920. 


148,096. December 20th, 1919.—Sream GENERATORS, W. J. 
Mars, 5, Sidney-road, Gillingham, Kent. 

This is a steam generator of the type in which water is sprayed 
into a chamber in which combustion is taking place under 
pressure. The chief peculiarity of the inventor’s device lies in 
the provision of a partition A in the combusti hamber, to 
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prevent unvaporised water from coming into contact with the 

burner. The water jet is shown at B and produces a whirling 

spray. C is the steam outlet and D a connection for a steam 

trap. The burner E is supplied with fuel at F and with air at G. 
uly 29th, 1920. 


INTERNAL COMBUSTION ENGINES. 


147,974. April 4th, 1919.—Mzans ror TEesTiInc THE IGNITION 

in InTERNAL ComBusTION Enoines, A. H. 8S. MacCallum, 

A. C. Day,.and_B, C.. Rayner, all of the Royal College of 
Science, South Kensington, London. 

This invention provides a system for testing whether the 
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not risk injury or strain in the ignition coil or magneto. There 
is provided an indicator in lel with an inductance, both 
shunting the terminals of sparking plug, the inductance 
short-circuiting the indicator to low-frequency current, but 
offering an obstruction to the rapidly varying or reversing cur- 
rents which are set up when a spark occurs at the plug points, 
so that the indicator is brought into operation by such currents. 
A condenser is provided in series with the indicator and the 
inductance, to form a break in the circuit which otherwise 
would short-circuit the plug points and to intensify oscillations 
set up when a spark occurs at the plug points. The indicator 
employed may’ comprise a vacuum tube containing preferably 
an inert gas at a suitable degree of exhaustion. Alternatively, 
the vacuum tube may be omitted and a spark gap substituted 
in its place in the same electrical connection in the device. ‘Ihe 
sparking plug P is shown ted to a magneto generator G 
The detector is shown as a spark gap 8 connected in series with 
the condenser K across the terminals of the ping P. Connected 
across the terminals of the spark gap 8 is the inductance L.— 
July 14th, 1920, 





SWITCHGEAR. 


148,006. May 3rd, 1919.—Execrric Swircnes, G. Wightwick 
33, Campbell-road, Maidstone, Kent. 

In petrol-electric vehicles it is usually n to employ 
@ separate dynamo to generate electric energy for charging the 
lighting accumulators which supply the lamps. In the present 
invention, the energy for charging the accumulators is supplied 
by the main dynamo, while a switch is provided which discon- 
nects the accumulator circuit from the dynamo upon the vehicles 
ascending a hill. When the vehicle is running under light load, 
as when descending a hill, the contactor A is moved so as to 
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connect up one or more of the resistances B, C and D, and a 

rtion of the field winding current traverses the windings 
E and F, causing the éore G to move in one direction, and the 
core H to move in the opposite direction, according to polarity. 
In this way, the circuit of the accumulator cells is closed and 
these are charged from the dynamo. Upon the load increasing, 
the resistances are disconnected by the movement of the con- 
tactor and the lator cells b t tically dis- 
connected by the cores G and H sliding into their norma! position. 
Other arrangements of the switch are described in the specifica- 
tion.—July 29th, 1920. 





MOTOR CARS AND ROAD TRAFFIC. 


148,025. May 27th, 1919.—Sream§Tractrors, W. T. Bell, 
Robey and Co., Limited, Lincoln, and F. J. Bretherton. 

In order to permit the boiler of a steam tractor, with an over- 

type engine, to expand without altering the distance between 
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the cylinders and crank shaft, the crank shaft bearings are carried 
on brackets A A, which may rock about a pivot B fixed to the 
boiler. The cylinders and the upper ends of the brackets are 
stayed together by means of rods C C.—July 29th, 1920. 


TELEGRAPHS AND TELEPHONES. 


148,086. November 19th, 1919.—Exrorric Switcues, W. E. 
Barber, of the Instrument Design Establishment, Royal Air 
Force, Biggin Hill, Kent. : 

This invention relates more particularly to switches for use 
in connection with wireless telegraphy for connecting a common 
aerial to a transmitter or & voined hi one at a on The — 
comprises @ constantly energi i electric motor, the 
dauontion of rotation of which is brit ehanging the direc- 
tion of the whole current through the field or armature, so that 
a contact carried by the rotor and connected to the aerial or 
other apparatus, is kept, when the rotor is at rest, in one or the 
other extreme position of an are of movement, against one or 
the other of two fixed contacts respectively connected to the 
transmitter and a receiver or other apparatus. One of the 
applications of the invention is to a listening-through key for a 





sparking plugs used in gi ; 
Soaing ot mating. It is claimed the method of testing does 





wireless telegraphy installation. .The spindle A of the rotor 
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carries an arm B on which is mounted the insulated contact C. 
The. movable contact is connected to the aerial D, and is adapted 
to close against the fixed contact, E connected to the transmitter, 
and the fixed contact F connected to the receiver. The fixed 
contacts serve as stops and limit the arc of movement of the 
rotor. The armature winding indicated at Gis connected on the 
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one hand to one pole of a battery by a lead H, and on the other 
hand to the other pole of the battery through leads K and L, 
and insulated contacts M or N on the Morse key and the field 
winding P, as shown, so that in the two positions of the key the 
current through the armature is the same. By raising or depress- 
ing the key, the rotor is reversei and the switch arm B is operated. 
—July 29th, 1920. 


LIGHTING AND HEATING. 


148,012. May 8th, 1919.—Etecrric Lamps FoR MINERs, 
E. Lemaire, 116, Boulevard Sainctelette, Mons, Belgium. 
The lamp socket and the current-carrying connections for the 
electric hand lamp described in this specification are fitted into 
an ebonite disc A. The lamp circuit is completed when the 
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switch B is screwed into contact with the lower contact C. It 

is thus claimed that the circuit is opened in an enclosed space, 

which does not connect with either the interior or exterior of 
the lamp. Other details’of the construction are shown in the 

drawing.—July 29th, 1920. 

147,994. April 24th, 1919.—E.ecrric CeLts ror MINERs’ 
Lamps, Haslam and Stretton, Limited, and T. Stretton, 
both of 11, Windsor-place, Cardiff. 

This invention relates to cells for miners’ lamps and for 
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similar p es. The bottom of the cell casing A is?provided 
on its under face with a recess B extending diametrically from 


the upper o 
—July 29th, 1920. 


dovetail or wedge shape, which corresponds to a similar pro- | heat generated in the hearth of the electric furnaces. is trans. 
jection C in the bottom of the container D. The cell casing can | mitted to-the charge in the shaft by the gases from the hearth 
only be fitted into the container when the cell casing is properly | and by the molten metal, which has immersed in it the bottom 
disposed in one particular position with reference to the con- | of the column of the charge. When the metal is drawn off from 
tainer. In re-charging the cells a counterpart of the dovetail 
projection C is provided on the shelves of the charging . 
so as to render it impossible to put the cell in position with 


N° 147,988 
reversed polarity in charging.—July 26th, 1920. 





MACHINE TOOLS AND SHOP APPLIANCES. 


148,066. September 11th, 1919.--Larues, H. C. Taylor, 49, 
Lampton-road, Hounslow, and W. Divine, 10, The Grove, 
Isleworth. 

In order to permit the tailstock and the slide rest saddle of 

a lathe to be run from end to end of the bed without interfering 
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one of the furnaces, the molten metal from the other furnaces 
with one another, the tailstock slides on the top of the bed, | has to run through the partially reduced metal at the bottom of 
whilst the saddle guides are at the bottom. ‘The illustration | the shaft, thus decarbonising the refined metal.—July 23rd, 192v. 
shows alternative cross sections for the bed.—July 29th, 1920. 


MISCELLANEOUS 


147,411. March 8rd, 1920.—Stavrrer Luseicators, R. Maser, 
64, Ringstrasse, Dresden-A, Saxony. 

This lubricator comprises an internally screw-threaded cap A 

and a barrel B, both the large and small diameter portions of 

which are provided with a screw-thread with an equal numbe: 

of threads. The upper portion of the lock nut C is internally 

and externally screw-threaded and is designed so that its frec 


148,091. December Ilth, 1919—GrinpiInc WHEEL CuUcks, 
F. Kidd, The Groves, Stockton-on-Tees. 
The chuck A is provided with a boss B which is screwed on 
the inside to fit on the spindle of the machine and on the outside 
to receive an adjusting disc C. The chuck is coned on the inside 
and screwed on the outside at D to receive a collar E provided 
with a flange F. Between the cylindrical surface of the grindin; 


N° 148 OSI. - sail noite 








Se SY A 


RSS 











B G 





D 
E 











Le 
| J 


wheel G and the chuck A is disposed a split ring H tapered on 
the outside. Glued to the tapered ring there is a lining of com- 
pressed fibrous material J, such as is commonly used on brake 
bands. The split ring H is adapted to be pressed into the chuck 
A by screwing the collar E on to the chuck. When the wheel 
> position of the adjusting disc C can be altered.—July 
29th, 1920. 


TRANSMISSION OF POWER. 


148,088. December Ist, 1919.—By-rass Vaives, H. B. Scott, 
Thorner, Barker-road, Linthorp, Middlesbrough, and 
Smith’s Dock Company, Limited, High Docks, South 
Shields. 

In this by-pass valve the inlet is shown at A and the two outlets 

at Band C. The valve closes against either one of two seatings, 





edge projects from below the cap when the latter is fully screwed 
down. The inner thread of thelock nut engages the thread on 
che small diameter portion of the barre] and the outerthread 
engages the inner thread of the cap so that the latter is locked 
in position when the lock nut is screwed tight.—July 22nd, 1920. 


Ne 148,088. 








Forthcoming Engagements. 





SATURDAY, SEPTEMBER 4ru. 


IvstituTIoN. or British FounprRyYMEN—-LANCASHIRE 
Brancu.—Messrs. G. Hargreaves and Company, Huncoat. 
Visit to coke ovens at above works. 3.15 p.m. 


WEDNESDAY, SEPTEMBER 8ru. 
INsTITUTION OF PETROLEUM TECHNOLOGIsTS.—Canada Build- 
ings, Crystal Palace, S.E. ‘‘ Petroleum Refining,” by Dr. A. E. 
Dunstan. 6 p.m. 


WEDNESDAY anp THURSDAY, SEPTEMBER 157. 
AND 1l6rH. 


Tue InstrrvTe or Metats.—Town Hall, Barrow-in-Furness. 
Autumn meeting. For programme see page 191. 10 a.m. each 
day. 
WEDNESDAY, THURSDAY, anv FRIDAY, SEPTEMBER 
15TH, 16TH, AND 17TH. 
Tue Institution oF MininG ENGINEERS.—39, Victoria- 
hich i . street, 8.W. 1. Thirty-first annual general meeting at Manchester. 
ne of which is formed on the hollow tepered plug D | 771.) ¢cuowing papers will be reed and discussed :—“ The Normat 
Occurrence of Carbon Monoxide in Coal Mires,” by J. Ivon 
Graham. “The Better Utilisation of Coking Slack,” by A. E. 
Beet and A. E. Findley. “ Richard Trevithick: His Life and 
Inventions,” by J. Harvey Trevithick. ‘‘The Froth Flotation 
Processes as Applied to the Treatment of Coal,” by Ernest Bury. 











MINES AND METALS. 
47,988. April 23rd, 1919.—ELecrric Furnaces, A. M. 


Teixeira, 158, West 78th-street, New York City, U.S.A. 

The object of this invention is to carry out in a single apparatus 
the reduction of metallic ore, and the refining of the molten metal 
so reduced. Considering the manufacture of steel from iron ore, 
the carbon or other material may be inserted with the charge 
in the central shaft furnace A, and the refining material or 
materials used for making alloys may be inse through the 
one B. As the charge in the shaft furnace is heated up, 
the metal melts and flows down and assumes the same level in 
the open-hearth electric furnaces C D E, where the process of 
refining or making the alloy is carried on, the position of the 
electrodes F and the magnitude of the current being controlled 
in the usual manner. e hot gases generated in the electric 
furnaces, having no other way to escape; will enter the opening 





one side to the other of the under face, and this recess is of a 


** An Improved Method of Determining the Relative Directions 
of Two Reference Lines or Bases for Mining Surveys,” by T. 
Lindsay Galloway. ‘‘ Compensation for Subsidences,” by Prof. 
Henry Louis. “ The Fleissner Singing-flame Lamp,” by William 
Maurice. ‘‘ The Wolf-Pokorny and Wiede Acetylene Safety- 
lamps,” by William Maurice. ‘‘ The ‘Oldham’ Patent Cap Type 
Miner’s Electric Safety Lamp,’ by George Oldham. 


MONDAY to FRIDAY, SEPTEMBER 20rx to 24rx. 
Inon and SteeEx InstrrvTe.—South Wales Institute of Engi- 
neers, Cardiff. Autumn Meeting. For programme seé page 124. 
THURSDAY, SEPTEMBER 30ru. 


Association oF RAILway CoMPANIES SIGNAL SUPERINTEN- 
DENTS AND SIGNAL ENGINEERS.—Railway Clearing House, 





G in the bottom of the shaft furnace, and will rise up eee 
the charge, accelerating the fusion and reducing the ore. ‘The 


London. Sixty-first conference. 8 p.m. 
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PUBLIC NOTICES 








pi UBRAR University of Birmingham. 


FACULTY OF SCIENCE. 


il aaa (‘ivil Engineers for Sur- 





BB ey til BPAY vol rod he Engineer 

STRI 1OTTO? EB J Vy the GOVERN- y 

MENT of CEYLON for three years’ service. 93%" DEPARTMENT OF ELECTRICAL 

with possi ble extension. Salary 6000 Rupees per ENGINEERING. 

annum, rising by annual napa ode of 500 Rupees to The Council invites APPLICATIONS for TWO 

100 Rupees ver annum, with a temporary war bonus of ASSISTANT I LECTURESHIPS in ELECTRICAL 
ENGINEE 


and a house allowance of 50 Rupees 
Candidates should have had good technical training 


we 
” inca Bonen OF THIS ISSUE. 


43 1-3 per cen t.. 











per month. Free passages provided, Candidates, not 
over 35 Yetrs of age, and preferably unmarried, must and preferably some teaching experience. 
hve received good training and experience on an Applications, stating stipend required and testi- 
English “or An neric a ing, “levelling, “and” a oreme’ - ‘ monials (one copy), should be addressed to. the under 
7 of surveying » and estima . coins 2 20th of Sept 1920. 
inoredee ea veponviolng all works in eccnention Locomotive Footplate Experiences, No. IV. signed not later than the 20th of September, 
with the construction a4 > new railway = _ bypeosend if “ . GEO. H, MORLEY, 
sting line in low country.—Apply at once, N W R O l F d E W - S 

iamting, riving age and Drlof details of exnertence L.N.W.R. Oil-Fire ngine Watt. 1956 eanetery. 

CROWN AG ENTS FOR THE COLONIES, 4, : : 
thank, London, 8.W. 1, quoting M/Ceylon 10,125: niversity of London, King’s 
(pplicants_ must have served = some branch of = COLLEGE. 

Forces during e Inte war, unless satis A S D ] °f 
aor Ls for not having done so can be fur- even- ay ournal. angriewne orgy OF ENGINEERING. 
nished. 1359 The Delegac uire the SERVICES of a 

_—— LECTURER os CIVIL and MECHANICAL ENGI. 
NEERING. to take up his duties on 1st October. 





Salary £450.—Applications, with copies of three 
recent testimonials, should be sent not later than 
22nd Sentember to the SECRETARY, King’s College, 


(jivil Engineers Required Machine Tool Exhibition at Olympia.—No. II. 


oo 
ie the ADMINISTRATION of 


annum, rising by 





by 
the TANGANYIKA TERRITORY  (for- i mig 
merly German Fast fricea) for 20-30 espe ee te . from whom farther ey ang 
months’ service, aK se we WORKS DEPART- P | f A 2 
INT, with possible extension. Salarv £400 per G 
ME annual increments of £20 to £500, rob ems oO orrosion. University of of London King’ 3 
’ 


with prosnect of advancement to £600 per annum. A 
local allowance equivalent to 50 per cent. of salary is 
at present civen to compensate for the loss of pur- 
chasing power of the Rupee. the rate of exchange of 


which is now fixed at Rs. 10 to the £. This allow- 
ane is, however, liable to revision in two years’ 
time. An outfit allowance of £30 is payable on first 
apnointment, free quarters and passages —-Candi- 
dates, agel 25-40, preferably single, who have had 
god practice! experience in public works, bui!4ings, 
and roadmaking, should apvly at once. in writing, 
giving age ond brief details of exnerience, to the 


CROWN AGENTS pe 9 THE COLONTES, 4, Mill- 
bank, London, S.W.1, quoting M/Tang. 10.984. 
Applicants must have we in some branch of H.M. 
Forces durin © the late war, unless satisfactory reasons 
for not having done so can be furnished. 1362 


(‘ivil Engineer Reanired 


ie by the GOVERNMENT of TRINTDAD 
for three vears’ service as SFCONTD 





> ASSISTANT MAINTENANCE ENGINEER 
in the RAILWAY DEPARTMENT, with possible 
permanency. Salary £490 per annum, risine by annual 
increments of £25 to £450 ner annum, with a temno- 
mry wir bonus of 25 per cent. Free first-class 

vrovided.—Candidates, not over 35 vears of 

erably single, who must be Assoc. M. Inst. 





CE. with training on the engineer’s staff of a home 
railway, an? who must have thorough exnerience upon 
ten*nee work, should apply at once, in 
g are and brief detalles of exnerience, to 
AGENTS FOR THE COTONTES, 4, 
Tondon, S.W. 1, quoting M/Trinidad 9088, 
must have served in some branch of H.M. 
unless satisfactory reeaons 
1388 





writin 
the CROWN 


Millhank, 
Applicant 
Forces during the Iate war. 





for not having done so can be furnished. 
° . . 
ivil Engineers Required 
J tor the GOVERNMENT RATLWAYS 
in TANGANYIKA TFRRITORY  (for- 
merly German East Africa) for one tour of 
2) to 39 months’ service with possible extension. 
Salary £400 p.a., rising by annual increments of £20 
to £599, and theresfter by annual increments of £25 
to £600 p.a., payable locally in florins at 10 to the £. 
with an additional temporary allowance of 50 per 
cent. An outfit allowance of £30 is pavable on first 
anpointment. Sinele quarters, free of rent. and first- 
class passages provided. Tiberal leave in England on 
full salarv.—Candidates, age between 25 and 35, pre- 
ferably single, who have had a good exnerierce of 
railway constrnetion and maintenance, shon!d anniy 
at once in writing to the CROWN AGENTS FOR 
THE COLONTES. 4, Millbank, London, S.W. 1, giving 
brief details of exnerience and quoting M/Tang. 10037. 
Annlicants must have served in some branch of His 
Maiesty’s Forees during the late war, unless satis- 
factory reasons for not having done so can be fur- 
nished. 1424 





raughtsman Reqnired 
for service as an ASSISTANT FNGT. 
NEFR on the NIGERIAN GOVERNMFNT 
RAILWAYS for two tours. each of twelve 
months, with possible extension. Salary £480 ner 
annum, rising by annnal increments of £30. Free 
single quarters and first-class passages. Liberal 
lewe in England on full salary.—Candidates, age 
22.35, who must have had drawing-office experience 
and be canable draughtsmen and estimators, pre- 
ferably with architectural knowledge, should apply 
at once bv letter, givine ace and brief details of exne 
rience. to the CROWN AGENTS FOR THE 
COLONTES, 4, Millbank, London, 8.W:1, quoting 
M/Nigeria 10,176. Candidates must have served in 
some branch of H.M. Forces during the late war, 
nw and satisfactory reasons for not having done so can 
furnished. 1360 


Roval Air Force. 


RECRUITS WANTED. 
Sa. Bd. KILLED TRADFESMEN.—Pay 38. to 
188 per ow for 7 days a week on joining, rising to 
ert tty. Ade 18 to 28 ‘civilians, and 18 to 38 
ervice men 
pUNSKILLED RECRUITS for training as Riggers, 
Wacsranhers, Hydrogen Workers, and Fabric 
a Pay to commence 3s. per day for a 7-day 


INSPECTOR OF RECRUITING 
Henrietta-street Covent Garden 


The Proprietor of Patent No. 
22.492 af 1912. for 
IMPROVEMENTS IN BOILER 
wb _ TUBE CLEANER SYSTEMS,” 
RIGH ESTROUS of DISPOSING of the PATENT 
LiceNc ES or of negotiating for the GRANT of 
should ‘he Y wedvuants thereunder. Communications 
F. 0; 
late of His Majesty’e 


Patent Agent, 
want Office, 3, John: street, Bedford-row. London, 





Call or write: 
Woe: Air Force, 4, 








[The National Foremen’s Asso- 


CIATION of the 
ENGINEERING AND ALLIED TRADES. 
An (Registered under the Trade Union Act.) 
intern ssociation specifically formed to look after the 
All of Foremen in their Supervisory Capacity. 
at We eryons to ead Offices, 
W: RF 81, High Holborn, 


don, W.C, 1. 


Ganeckt Secretary. 
2018 











Electrically-Driven Wire Rod Rolling Mill. 
A New Flexible Coupling. 








British Association Meeting at Cardiff.—No. III. 


Concentrating Graphite. 


Threatened National Lock-out. 
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MINISTRY OF MUNITIONS. . 
DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION). 


Fer Sale by Public Tender. 


THREE STEAM 
GENERATING SETS 


(DIRECT COUPLED), 
By Messrs. W. H. Allen, Son and Co., Ltd. 
1 Set, 600, 1 H.P., T.E. Generating Set. 





BY 


Engine cylinders 13in. and 20in. and 30in. by 
13in. (Makers’ No. 5690). cont 325 F.p.m., 
steam pressure 150 Ib. sq. Ge nerator, 
375 K.W 220/250 volts, shunt wound, by, 
Westinghouse (Makers’ No. B.15611). 
1 Set, 1080, 1 H.P., T.E. Generating Set. 
Engine cylinders 18in. and 27in. and 44in. by 
16in. (Makers’ No. 9600) Speed 280 r.p.m., 
steam pressure 1501b. sq. in. Genetator, 
750 K.W., 220/250 volts, _—_ wound, by 
Westinghouse (Makers’ No. B.23619 
1 Set, 580, 1 H.P., T.E, Generating Set. 
Engine cylinders lbin. and 22in. and 33in. by 
13in. (Makers’ No. 8306). Speed 325 r.p.m., 
— pressure 150 1 0a. Ie. Generator, 
<.W., 220/250 volts, shunt wound, by 


Westinghouse (Makers’ No. B.23070). 
TWO CONDENSING PLANTS, 


By Allen (i) and Worthington (2), as under :— 

1800 sq. ft. Cooling Surface Condenser. 

oe ae pump, 1350 g.p.m. at 40ft. head, and 
) H.P. Motor (direct coupled). 

Three- throw Vertical Air Pump and Motor. 

2500 sq. ft. Cooling Surface Condenser, 25in. 
vacuum with barometer at 30in. and cooling water 
at 80 deg. F. 
10in. Circulating Pump and Motor. 

Duplex Air Pump and Motor. 
Lying at N.F.F., Chilwell. 

Tenders close 10 a.m., 30th September, 1920. 

For Tender forms and permits to view apply to 
the CONTROLLER, D.B.1 Ana Charing Cross 
Embankment Buildings, w.c 1337 


Nor thern Polyte ehnic Institute, 


HOt L Po hd AY. LONDON, N. 7. 
ER THOHNOLOGY 





Special pay van EV ae COURSES COM- 
MENCING 27th SEPTEMB 
irector, P. Schidrowitz, ee. D., F.C.S. Assisted 


by qualified lecturers and demonstrators. 

howe apparatus and machinery for training and 
researc. 
Particulars on application to the ae ee 


PUBLIC NOTICES 


(tity and Guilds (Engineering) 





OLLEGE. 
DEPARTMENT OF ELECTRICAL 
ENGINEERING. 
ome Delemeer of the City and Guilds (Engineering) 


Colleg vite APPL Te pel for the office of 
ELECTRICAL DRAUGHTSMAD Duties to give 


instruction in Drawing-office a assist in Electric 
Traction Laboratory. Commencing salary, plus 
bonus, £300. 


Applications, giving full particulars regarding age. 
education, training, and experience, together with 
testimonials or references, should be addressed in the 
first instance to Professor T. MATHER, City and 
Guilds Engineering College, Exhibition-road, not later 
than September /27th. Ex-Service man one. 

1415 





gyptian Ministry of Educa- 
TION. 


DEPARTMENT OF TECHNICAL, 
INDUSTRIAL, AND COMMERCIAL 
EDUCATION. 

APPLICATIONS are ENVITED for the following 
vacant POSTS in the Government School of Engi- 
neering. These posts are on a contract of three years. 
The annual salary is stated in Egyptian pounds 
(L.E.1 £1 Os. 6d.). The posts also carry a temporary 
war gratuity of L.E. voll = month. An allowance is 


giv rx “— journey to Egy 
peo —_ in APPLIED MATHEMATICS and 


NICS 576. 
ASSISTANT TECTt RER in Py MATHE- 
MATICS and ES ea L.E 
LECTURER in PHYSICS, L.E.5 
ASSISTANT LECTURER in PHYSICS, L.E.504. 
LECTURER in ee pea MATERIALS 
and STRUCTURES, L.E.5 
LECTURER in DESCRIPTIVE eer and 
MECHANICAL DRAWING, L.E.5 
INSTRUCTOR in DESCRIPTIVE ‘GEOMETRY 
and MECHANICAL DRAWING, L.E.432 
Applicants must possess a University Degree or its 
equivalent, and some teaching experience is essential. 
Further particulars may be obtained from the 
DIRECTOR of the Egyptian ee Mission, 28, 
Victoria-street, Westminster, S.W.1, to whom appli- 
cation should’ be made not later than oe — 
September. 





London County Council. 


There is a VACANCY for a permanent whole-time 
INSTRUCTOR in the ENGINEERING WORKSHOPS 
at the L.C.C. School of Engineering and Navigation, 
Poplar. Training and experience in engineering work 
is essential. Teaching experience is desirable. Com- 
mencing inclusive salary £275 a year, rising by annual 
ingoants of £10 to £340 a year. 

will at gives to candidates who have 





(Jounty Borough of Barrow-in- 
FURNESS. 
TECHNICAL AND JUNIOR TECHNICAL 
SCHOOLS. 
Principal : D. HARDMAN, 
APPLICA TONS are INVITED ig ihe’ POST of 
TEACHER of. ENGINEERING SUBJECTS (Gradua' 
or equivalent qualifications). 
Salary according to experience and qualifications. 
Max. £450. 
Further particulars may be obtained from the 
Director of Education, Town Hall, to whom applica- 
— should ‘be forwarded on or before 14th September, 


By Order, 
L. HEWLETT. 
Town Clerk and Clerk to the Local 
Education Authority. 


all, 
30th" August, 1920. 


Town FH 
1243 





served or attempted to serve with the Forces of the 

wh. Application forms may be obtained from the 
Education Officer (T.1a), Education Offices, Victoria 
Embankment, W.C.2 (stamped addressed foolscap 
envelope necessary). Form must be returned by 
11 om on 20th September, 1920. Canvassing dis- 


qualifies. 
JAMES BIRD, 
.18384 Clerk of the London County Council. 


Wigan a and District Mining and 


TECHNICAL COLLEGE 
APPLICATIONS are INVITED for the following 


VACANCY : 
ECTURER IN Se. 

Salary scale, £250-£10-£290-£15-£500. 

In fixing initial salary full ae will be made 
for years of serv 

Particulars may ‘be had from the PRINCIPAL, to 
whom applications should be sent as early as —- 

24 





LLEGE. 


neranriit’ bent ENGINEERING. 

The Delegacy REQUIRE the services of a LEC- 
TURER in ENGINEERING, with special reference 
to t@®civil side, to take up his duties on October Ist. 
Salary £400 to £450, according to qualifications and 
experience.—Applications, with copies of not more 
than three testimonials, should_be sent not later 
than September 22nd to the SECRETARY, King’s 
College, Strand, W.C.2, from whom further par- 
ticulars may be obtained. 1365 


oe Borough of St. Helens. 


ELECTRICITY DEPARTMENT. 





NDERS = INVITE WF the SUPPLY, 
DELIV. ERY, oan ERECTIO of a NATURAL 
DRAUGHT OLING TOWER, including a rein- 


forced poe indt tray, suitable for ‘cooling 250,000 gals. 
of water per hour. Copies of the specification may be 
obtained from the undersigned on payment of £1 1s. 
deposit, which deposit will be returned on receipt of 
a bona fide Tender. 

Tenders, serled and endorsed ‘‘ Tender for Cooling 
Tower,’ should be addressed to Chairman, Electricity 
Committee, Town Hall, St. Helens, not later than 
September 30th, vs ae 

HAWKINS ! 


1376 a Electrical Engineer. 


(founty Borough of St. Helens. 


ELECTRICITY DEPARTMENT. 

TENDERS are INVITED for the SUPPLY and 
DELIVERY of 2lin. and 22in. bore Cast Iron Low- 
pressure WATER PIPING 

Particulars of same may be had from drawings to 
be obtained from the undersigned. 

Tenders, duly sealed_and endorsed, 
the Chairman of the Electricity Committee at 
Town Hall, not later than 30th September, 1920. 

B. T. HAWKINS 





addressed to 
the 


Borough Electrical Engineer, 
1377 St. Helens 





PUBLIC NOTICES (continued) 
Page Il. 





“ENGINEER” WANTED 





WANTED.— 


HE ENGINEER,” Vol. 107, 
P1850 


Address, P1850, The Engineer Office. 





We ANTED, ‘‘ THE ENGINEER ”’ for January 31st 
aint February 7th, 1919.—Write, G. E. 
ERT and CO., 2, Carey-street, 


Star-yard, 
P1888 1 





Reeonstruction Reinforce- 


MENT. 

ENGINEERS are INVITED to APPLY for PAR- 
the WALKER- WESTON REIN 

ich offers scientifie and economia 
advantages over all existing types. 
Weston System is used by the Port 
Authority on ite vast schemes of construction, with 
highly satisfactory results. Agents wanted in several 


tricta. 
bale gy eo eo co., Ltd. 
ee a 


London, E.C. 2 Ex. 





SITUATIONS OPEN 
Pages II. and III. 


SITUATIONS WANTED 
Page HI. 


MACHINERY, &c.. WANTED 
Page IV. 


FOR SALE, 
P. IV., VIL, CXXIL, CXXIIL, & CXXiV. 


AUCTIONS, 
Pages CZXI., CXXII. and CXXVIII. 


PREMISES TO LET OR WANTED 
Page CXXVIII. 


WORK WANTED, Page CXXIV. 
AGENCIES, Page IV. 
MISCELLANEOUS, Pages IV. 





For Advestisement Rates See 
Page 255, col. 1. 


eT 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXXVII. 











at 


THE EN 


GINEER 
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PUBLIC NOTICES 


PUBLIC NOTICES 


PUBLIC NOTICES 


SITUATIONS OPEN (continues) 





(Jorperation — of the City of 
TENDERS are INVITED of CONSTRUC. 


- 
NDING, &c. and 
specifications may be seen on and after the 16th inst. 
at the pier, and the work i upon 
to the Pier Master. 

Tae Tenders, upon forms to be obtained from the 
undersigned, are to be delivered net later than the 
12th day of October, 1920. 

Tae lowest or any Tender will not necessarily be 
accepted. 

HUGH PRITCHARD, M.I. Mech. 
Consulting Engineer to the Corporation. 
Cae Gwyn, Port Dinorwic, N.W., 

Sth September, 1920. 1431 


(jreat Southern and Western 
» RAILWAY (TRELAND). 
CONTRACTS, 1920. 

The Directors of the Great Southern and Western 
Railway Company are prepared to receive TENDERS 
for the SUPPLY of the undermentioned STORES for 
three months commencing Ist October, 1920 :— 











No. of No. of 
Form. | Form. 
Datiesta. ... ics .2 0c 10 {| Glass, Sheet, and 
Delts, Wain, ah OD wick neon cece 274 
BNE saenncnses 15 “= and China Sun- 
Brooms and i: so pwucssssos 7B 
ni Oe 13 | Hardw. ware (Sundry) 17 
Bras Fittings for India Rubber Goods 9A 
Carriages ...... 18 {| Implements, Sundry 21 
Do. do. for Lamps 184 / Iron and Steel, Wire 30a 
Do. do. for + aie 26a | Leather ........... 2 
De. do. for Gas BOD | BRR 6 co6 02. cciscte 8 
PBR AEE 7B | Locks and Keys.... 19 
Canvas and Sacks... 6 | Mats, Fibre ....... 10 
Carriage Laces ..... 3 2 eee 31 
Castings, Mall. Iron 11 Plumbago.........- 41 
‘oach rews and Rain —— Pines 
Washers ........ 15 and Gutters ..... 25 
SNE. pine os osehins 2 Ro es Twine, and 
ee BO ff — Fdak cccccccesees Ba 
Cotton Waste ...... 5a} Sewer Pipes, Plaster, 
Crucibles .......... St Gusts a enenes 32 
Drysalteries ....... 3 | shovels, Seater. &c. 2la 
Emery and Glass | Soft Goods ........ 
Cloth, &c. ....... 28 | ge Clo oths <6 5 
Files and Tool } Slomal Wire Pulleys 11 
a 20 | Screws and Split 
Fire Bricks and Clay 33 | a 14 
Foundry Requisites 42 | Tin Plates ........ 22 
Galv. Sheets, ENED avinins ss cs 
Backets, Ge. .... 23 | Waste ............ 5A 
Grates, Stoves, and DID sntehlk canbe Si 5 
Fenders.......... 24 Wire, Fence, and 
Grindstones ....... 28 0 Pee 30a 
Wirework .......-. 30B 


Forms of Tender can be obtained on payment of 
6d. each from the Stores Superintendent, General 
Stores Department, G.S. and . Inchicore, Dublin. 
Applications for forms by post must be accompanied 
by postal order. Stamps cannot be accepted. All 
enquiries for information should be also directed to 
the Stores Superintendent. 

Patterns may be inspected at the General Stores 
Department on and after the 10th inst., between the 
hours of 10 a.m. and 4 p.m. (except on Saturdays). 

Tenders must be enclosed in the special envelope 
supplied for the purpose with each schedule, and 
must be posted so as to be with the und ed 
before 10 a.m. on Wednesday, 22nd September, 1920. 

Tae Directors will not consider any Tender uniess 
it is furnished on the Company’s form, and do not 
bind themselves to accept the lowest or any Tender. 


By Order, 
(Signed), ROBERT CRAWFORD, Secretary. 


Kingsbridge Terminus, Dublin, 
September, 1920. 1379 


Steel Rails.—Tenders Wanted 
for MANUFACTURE and DELIVERY in Enge- 
land of COMPOUND TRAMWAY RATL.—Full par- 
ticulars, &c., Captain THOMAS, 125, Upper Clapton- 
road, London. P1884 


[ihe Great Indian 


nes f COMPANY. 
The Directors 
the SUPPLY of the folipwing SroRES. mens — 








Peninsula 


to receive TENDERS for 


No. Specification. 
1. CTR AGRE AXLES (Forgings for Loco. 4 ‘ 
2. STEEL WORK FOR BRIDGES (Wadi- 
TRE Bas nn nnchén cess vsve 20 0 
. STEEL CASTINGS for Bewas Bridge..... 2 : 


oo 


. COPPER PLATES 

Specifications and forms of Tender may be obtained 
at this office on payment of the fee for the specifica- 
tion, which payment will not be returned. 

Tae fee should accompany any application by post. 

Tenders must be delivered in separate envelo: 
sealed and addressed to the undersigned, ma 
‘Tender for Straight Axles,”’ ‘‘ Steel Castings,’’ or 
“* Copper Plates,”* as the case may be, not later than 
Eleven o’clock a.m. on Tuesday, the 21st September ; 
“‘ Tenders for Steel Work for Bridges’’ not later 
than Eleven o’clock a.m. on Tuesday, the 12th 
October, 1920. ‘ 
The Directors do not bind themselves to accept the 


lowest or any Tender. 
R. H. WALPOLE, 


Company's Office: 
48, Copthall- rane, E.C. 2, 
London, 8th September, 1920. 
Tr 
e 


Committee of Visitors of 
the Portsmouth Borough Mental Hospital have 
FOR DISPOSAL a Second-hand Worthington Duplex 
BALLAST PUMP, size 6in. by 7tin. by 6in. piston, 
steam valve, brass packed plungers, brass rods, 220 
gallons per minute. 
This pump has recently — thoroughly overhauled 


and is in good working or 
Further particulars can be obtained from the under- 


signed. 

Offers to be endorsed “‘ Pump” and addressed, 
before Monday. the 20th September, to the Chairman, 
Committee of Visitors, Borough Mental Hospital, 
Portsinouth. 

(Signed) JOHN C. KERSEY. 
Clerk and Steward. 


1419 
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Bedwelity Union. 
APPOINTMENT OF ENGINEER. 

The Guardians of the above Union invite APPLI- 

‘ATLONS for the APPOINTMENT of ENGINEER at 
the Workhouse, Tredegar. 

Candidates must be competent to take full charge 
of the steam and electrie lighting plant and the 
fitting and smiths’ shops at the institution. 

Salary £364 per annum. If necessary, arrangement 
can be made for the person appointed to reside on the 
premises upon terms to agreed upon. 

The appointment will be made subject to the pro- 
visions of the Poor Law Officers’ Superannuation Act, 
1896. 

Toe plant and fitting shops may be inspected upon 
application to the Workhouse Master. 

Applications, with copies of three recent testi- 
monials, upon forms which may be obtained from the 
undersigned, must be received by him not later than 
19 a.m. on Tuesday, the 21st September, 1920. 


By order. 
H. C. SHEPARD 
C ‘lerk to the Guardians. 
Tnion Offices. Tredegar, Mon., 
28th August, 1920. 


Belfast and County Down Rail- 


Ww. 
TE mie ARY DRAUGHTSMAN REQUIRED 
FOR ENGINEER’S OFFICE. 

Candidates should have a good knowledge of Bridge 
nmrd General Railway Work. 

Applications, giving age, qutlifications, salary 
expected, and copies of testimontals (which 1 not 
be returned), to be sent to the ENGINEER, Belfast, 

1400 








not later than 27th September, 


= Bao — J Sunde land. 
0 er 
pin SP Sasi Ee ox Po 


and SUR- 
"Festa tiem tot a peels ta 
and Surveying, and be 
Monee ot the Institution of Civil Engineers or 
possess other like qualifications 

The salary will be at the rate of $1000 per snnum. 
Canvassing, either directly after 

candidates, 


the first on of oe will be deatned 


qualification 
A together with 
which will not be returned, addressed to 
an ad pao ae 
aw Agjay, Iptoive’, oloak 








Town Hall, 
at Noon on Friday, the 24th da ey of Gna VEN, next. 
Town Hall. Sunder land, 4 
th August, i920. 1093 





Mhe Government of H.E.H. the 
NIZAM 


ability. to wi ern plant and appliances 

abi ty to instruct indian labour in its use an 
Experience in modern 

macadam road construction an advantage, though not 





essential. Salary Rs. 600 per mensem, two years 
engagement, second-class passage out and home. 
Free a. 


writing, giving details of experience and 
copia PRR Re Becce £0 Lta., 


M407 





SITUATIONS OPEN 


ANTED, SaeBTANT ENGINEER, 


y of ace, 
for Sugar Factory situated on West 
of Mexico. Man with Chief or Extra Chief 
Board of Trade Certificate preferred, and 








te 


GENERAL WORKS MANAGmR, 
The En glish Electric Co, , Ltd, 


a TRE the SERVICES of r 
GENERAL WORKS MAN AGER, 
whose duties will be to control under Man, 


pe rector the several works of the maps any. sity 
SND NM pCOVENTEY, RUGBY, 


oo experience in the Manufacture of Large p, 
Units and Electrical Machinery is vers desirable” 
long experience in the Organisation ang “wey* 

8 


PAPR( ie in 











a three years’ agreement, with possible ex 
must have had a good technical education, a regular 
training as a civil engineer, and have a practical 
knowledge of surveying, levelling, and estimating, 
and at least years’ experience in works of water 





and Castings. Applicants must have served a period 
in some branch of foundry work.—Address, stating 
age, salary required, and when at liberty, 1343, The 
Engineer Office. 1343 A 





one who has initiative and some executive 
pe of London Authority. ability. Must be willing to go out on s Management of one or mare large Engineering Wont 
ENGINEERING DIVISION. gy any ; Aemdtantti i 
Port London Authority are’ prepared to Salary £35 -per eh for first year, pplications, which bt be treated in confiden 
receive APPLICATIONS fan the APPOINTMENT 1 £40 for second year, £45 for third year, should be addressed to the 221 4" 
ASSISTANT MARINE | ENGINEERING SUPERIN; _— a board allowance allowed at planta- Jornt MANAGING Drrecrors 
4 ates, whose age must not exceed A ’ 
36 years, must be Corporate Members of the Institution Best of prospects for the right man. ENGLISH ELECTRIC CO., [rp 
of Naval Archi possess suitable qualifications. Travelling expenses paid outward and ‘ we , ee 
Also they must have been trained as Marine Engineers also return on completion of contract. Queen ‘3 House, Kingsway, W.C.9 
and have considerable ae & in the Design. Forward copies only of testimonials ps 
struction and Repair of Plant, Tugs oan and letter of pin otying experience 
other Harbour Service Craft, both in respect to Hulls to CH. ane =. BEYER, Newhall, ae 
and Machinery. ing experience, whilst not wich, Cheshire. P1895 
essential, is desirable. 
Particulars of the conditions of service will be ANTED, ASSISTANT SUPERINTENDENT to 
found on the form of application, which may be Supervise the Manufacture of Standard Elec- 
obtained at the office of e Chief Engineer, 109, | trical Motors, th direct and alternating current. 
Leadenhall-street, E.C., to whom all applications must | It is essential that applicants must have practical 
and delivered not later than Noon on | experience in works where bulk manufacture of a 
Monday, 4th wanes 1920. similar nature has been carried out, and they must be 
. B. 8. KIREP ATR. familiar with armature winding and insulation work. 
M. Inst. rar B —Address, 1404, The Engineer Office. 1404 A 
Chief Engi si 
Sist August, 1920. ANTED AT ONCE, TWO or THREE YOUNG |. Mc 
109, Leadenhall-street, E.C. 3. 1254 MEN. having had practical engineering training ye oe for Bangkok. CIVIL ENGINEER, 
and also some previous waperienes or art- in < pertenced the Design and Swot a 
teat nina anny regina andra | Range Crete Muay) Whar. ha 
Singapore, Straits Settlements. experience to W. 0. L., ¢.0, Dixon's, 106, Oxford: | scouraté exttimstes of ost for contrac Qe an 
Tie Wausdenl temneeee an ae RE- rome lon woald be’ Drokeeved, etre na, 4 consis 
e Municipa mmissioners 0! ngapore Ta prefe: ve years’ ag 
QUIRE an ASSISTANT ENGINEER, 25-85, on ANTED by Firm of Ironfounders, ENGINEER, | Commencing salary about £50 per month Address iu 
nmsion, He capable of Compiling Estimates for Patterns | firet instance, 1330, The Engineer Office. 1330 a 


E oy 14 Bl EAE ASSIST ANT BL 
R ne RTMENT in Jarge Seatuccton i. 





ree 
supply, incliding the collection, filtration, 
and distribution of water, both in the design and in 
the construction of new works and in ordinary main- 
tenance. Experience in the design and maintenance 
of a= ayy A : ae. seenieel filters is 


ven assistant 
who has passed the examination of the’ Institution of 
Civil Engineers as Assoc. M. Inst Salary 
7200 dols. for the first, 7800 Sob. for ‘second, and 
8400 dols. for the third paid monthly, in 
dollars, the currency of the Colony” the ‘alee of the 
dollar being two shillings and fourpence sterling. The 
pay of the appointment for the first year at this rate 
be £840. In addition, there is 





Such local transport allowance as may from ti 

time be sanctioned by the Commissioners will ep >. 
Free passage will be provided, with half-pay during 
the voyage out. _ The selected eee, must pass a 
medical exami —A ti tating whether 
married or ay age, and place of birth, and giving 
details of education, training. and experience generally, 
and in waterworks particularly, and referring to all 
the above requirements in detail, accompanied by 
copies (only) of testimonials, and also personal refer- 
ences, to be lodged with Messrs. ©. C. AY and 
PEIRCE, MM. Inst. C.E., 180, Hope-street, Glasgow, 
Agents for the Commissioners (who will give further 
particulars if requested), net later than Tuesday, 
2ist September, 1920. 1367 


iti Indian Railway Company, 
LIMITED. 
Directors prepared to receive WRITTEN 
APPLICATIONS, fr duly qualified candidates for 
APPOINTME. of an TANT ENGINEER 
bn * the Company’s staff , A 2 Indi ia. 

Candidates, who may be between the ages of 24 and 
30 years, must have received a sound general and 
techni) i, followed by pupil with a 
Civil EB in Or as 
Engineer to a British Railway Company. Candidates 

also passed the Associate Membership 
Beamtoetion ek the Institution of Civil Engineers, or 
have taken a Degree <enetns from cxenias. 
tion. The terms the appointment are a three 
years’ agreement in the first i 
on a salary of 450 Rupees per mensem, and rising by 
annual increments of 50 Rupees per mensem for eac 
year of approved vein | te 800 Rupees in the eighth 











ANTED by Firm of Locomotive Manufacturers, 

GENTLEMAN as ASSISTANT to MANAGER ; 
must be Moy conversant with routine of Engi- 
neering W' and Offices, particularly Costing and 
Commercial Side.—Address, stating age, full details of 
|| gg and salary expected, 1212, The Engineer 
0 5 1212 a 





Wartime. CHIEF ENGINEER with Practical 
knowledge of Bakery, Laundry, and Dairy Ma- 
also Steam, Electric, and Petrol Motor.— 
Deacon’s Advertising Offices, Leadenhall- 
stating references, age, salary, 
Applications to be 
1445 4 


chinery, 
Reply to 
street, London, E.,, 
and lars of experience. 
endorsed 


“* Engineer.’* 
ANTED, ENGINEERS with Experience in 
Manufacture and Sale of Light Railway 
Material for , _Dennclaes abroad; must be bachelors, 
age 25/35 and have knowledge of —— 
Address full pa particulars of experience, &c., to 1298, 
The Engineer Office. 1298 a 








ANTED.—Indian Loptzecting Company has a 
VACANCY for MECHANICAL ENGINEER 
te Supervise Plant ; “experience with contractors a 
recommendation; three years Pigg =~ EN free 
passage out and home on satisf: of 
ent; salary Bupen 900 per coe with i. 
increase of Rupees month.—Reply by letter 
only, wie full orttedions = experience and refer- 
ences, 7am. td., Capel House, New Broad-street, 
= Ry E.c, 1251 a 











Bowatime —An Re Firm of Gene Engineers. 
SANITARY ENGINEER of good 

— and pot may able to Discuss Sanitary 
‘ee * Government Engi make y 
Estimates, t cor d and 

carry through contracts; must be a practical 
enced man in all classes of sanitary work ; 








Schem: 
Plans “and 





near Woolwich State age, experience, and salary 
a.—Address, 1386, The Engineer (Office. 

___ 1386 4 

Reliable REPRE. 


Rune. IMMEDI IATELY, 
ATIVES for Australia and New Zealand 
ey or firm of Machine Tool Makers and Manufacturers of 
mps. On ee basis only.— Address, 
1200. The Engineer Offi 1200 p 


EQUIRED, the SERVICES of a Compe 
R*Wstectie ENGINEER ( supervise * the 





manufacture of machinery and to conduct corre. 
spondence relating thereto. Experience in Sugar. 
making Machinery is desirable.—Address, stating 
ex ce fully ad giving references, copies of testi. 
monials and salary expected, 1345, The Nnatne 
fice. 1345 4 





OBE eet A and LOW MOOR, Lid,, 
R°e the seRvicns ba Bin FE NGiNELR 
for their radford. The duties 

rise ¢, the pt. = Ray of eimai Foundry and 

cae bs together with Supervision of the 

a Repair of Colliery, Blast-furnace and 

Rolling Ti Plant. Applicants should give full par. 

of previous experience and state age and 

aia required.—Replies to be addressed to R. (. 
ING, » Robert Heath and Low Moor, Ltd, 
Stoke-on-Trent. 1309 «4 


Or onG. —WANTED, ASSISTANT to the 








cl 
age 26 to 30.—Address, 1271, 
1271 a 





INGINEER ATTENDANT, Capable of Running 
effecting own repairs on aerial ropeway, 


and 
REQUIRED for West Africa.—Address, ite age, 


of a large pepealiding and 
iring Establishment in the Far East 
plicanta must have a thorough training in Ship 
aw g aan? mp td some experience of Engineer 
pairs. Age 30-35. 
ns Ro for suitable man 
Goad » “ving full partpnites., to SECRE TARY. c/o 
Abbot’s, 32, Easteheap, E.C "1883 A 





year. The Company will uuovide a it-class 

to India. and the salary will commence from the date 
sailing. 
Preference will be given to candidates who have 

os RN 4 Experience or who have served during 
e 
Applicants a are a full , record " 


I career, they married 
single, —_ inc’ ading” details of thelr education, 
training and subsequent civil or military experience. 

Applications must be ressed to the Company's 


Consulting Engineer, : WHITE, 
M. Inst. C.E., 3, Victoria-street, Westminster, ae 





[Jnion of South Africa. 


— aes RAILWAYS p= 
OURS ADMINISTRATION. 
APPLICATIONS are INVITED for the POSITION 
of MANAGER of the NEW STEEL FOUNDRY now 
in course of erection at Pretoria. 
CONDITIONS. 
(1) Period of engagement 3 years. 
(2) Salary £750 per annum plus allowances in force 
from Bane to time. 
— Present local allowance A £81 per annum. 
y war all £105 per annum and 
per annum for married ond ok single officers 








to Cape Town and free 
Pretoria. The Administration does 
not grant ‘hes travelling facilities in respect of the 
successful candidate’s y. 

(4) Half “salary during voyage. Full salary from 
= of reporting in South Africa 

) Leave in aecordance with the regulations of the 

Adiainistration. 


(6) 1t is desired that the successful candidate sonia 
Saseanel to proceed to th Africa early in 
October, 1920, if a passage is available. 
QUALIFICATIONS. 


Applicants must have had aoe practi 
= in the megs of 


pen 
working of modern annealing furnaces, co’ 
blast plant, &c., aaa . thorough analytical training, 
a be capable. a taking entire control of the 
steel pau cai in to the steel 


‘Applications, which may be submitted in any form 
which togethe 


re with 

copies of testimonials as _to character, cxperieneh, and 
qualifications, all in’ duplicate, should reach the 
ECRETARY, Office of the Hich Commissioner for 
the Union of South Africa, 32,:Victoria-street, 8.W. 1, 


not later than the 13th September, 1920. 1117 


Te N ortham 


T AND PO iter MG 
DRAUGHTSMAN REQUIRED 

and electrical experience. One with 
Power Station Lay-out and Construction preferred. 
eget or single, full par- 


ical expe- 
y the 











Hlectric 


wth Paitanienl 


Reply, stating age, 
ticulars of educstion perience, and salary 
required, to GENSEAT. MANAGER, 25, Bridge-street, 
Northampton. 1825 





experience, salary required, &c., 1401, The — 
Office. 1401 a 
NGINEER REQUIRED for Printing bag 4 


London, N.W.; must be a to undertake 
and Repairs of all classes of Printing, 
a. and Bookbinding Machinery, also Self- 
feeders, Electric Motors, and Switchgear, Steam and 
Heating Boilers.—Address, stating age, experience, and 
salary required, P1808, The Engineer Office. P1898 a 


ees (Liverpool District) to Take Charge of 
experienced in Lay-out of new 
He Maintenance; position permanent; only 
first class men need apply. Write letails of age, ex- 
— and salary required, to 983, The —_— 








NGINEER WANTED a as ASSISTANT for a + pan 
“4 mill in the Far East. Applicants should be 
about 25 years of age, well-educated, and of good 











ANTED, Capable DRAUGHTSMAN in Engi 
neering Works in West Riding district; one 
—— pat experience in Millwrights’ work 
referred dress, ae age, wage, and training, 
1405, The E ao Office 1405 A 


Were hie a Re DRAUGHTSMAN ; One 





sat ealioe Wit sola 
en naa ng Mills and Gen 
SreMias 


ice.—Apply, stating age, 
Ray ona eeheniving os of 
thee, regent “Begins to Messrs. GUE EEN 
EFOLDS, Lta., tO powials Works, "Dovial 

1218 a 
ANTED, ENGINEER and DRAUGHTSMAN for 
Laying Out a large new Colliery Undertaking 
in South” Wales. Good knowledge of modern colliery 
practice pomegty —Address, stating experience and 

















address, and must possess mechanical engineering 
w salary req together with copies of three recent 
cenlitontions | _ . Swen "eolien the caeive: testinoniitee ai 1378, The Engineer Office. 1378 A 
lent of about Y ees per annum.—Write, Box sali 
“Cc. V. B.,” c/o Davies and Co., Finch-lane, E.C. 3. yee. Experienced Mechanical DRAUGHTS- 
1385 A AN for engineering works in Mancliester dis- 
trict. Good technical qualifications and heavy engi- 
NGINEERS.—-REQUIRED for Cotton Ginnery in| neering experience preferred.—Address, stating age, 
Uganda, energetic young ENGINEER with 8 to | experience, and salary required, 1433, The Engineer 
years’ experience. Knowledge of Gas Pr ucer Office. 1433 A 
Plant preferred. Free quarters, 3 years - —- 
passages paid out and home—Write, stating, 9€5- ANTED for South Midland ¥atablishment, 
experience, and salary expected, “‘ C. H W DRAUGHTSMAN used to setting-out and 
Vickers and Co., Ltd., 5, Nicholas-lane, bo” ° wee 4 | developing arrangements of varioua types of sramo- 
phones.— Address, stating age, experience, ona salary 
NGINEERS, — YOUNG MEN REQUIRED, | required, 1428, The Engineer Office. 128 


thoroughly conversant with Gas Furnace Work, 
y under construction. An 
enainect, draughtsman, or mechanic with this expe- 
rience would be considered.—Address, 1357, The Engi- 
neer Office. 1357 A 








UIRED, ‘with Good All- 

round knowledge of Heavy Machine Construc- 
tion, Conveying Transmission, &c., as progressman 
for similar work under construction. An engineer, 
draughtaman, or mechanic with this experience would 
be considered.— Address, 1358, The Engineer pony 


NGINEER, Young, RE 





8 A 
IRST-CLASS MAN to REPRESENT SMALL TOOL 
MANUFACTURERS (principal lines, breast 
drills, nie Grills, screwing machines, milling 
c.). us 


cutters, be well ee * houses 
handling these lines Co 


mmencing salary £300, 
expenses and commission.—Apply by. letter, stating 





ey IMMEDIATELY in Large Manufacturing 
town in Midlands . THO efficient JIG and TOOL 
DESIGNERS used -class Motor Work.— 
Address, stating Ue. required, 1204, The 
Engineer O: 204 A 


SIS TANT DRAUGHTSMAN WANTED ie 
Ann astern Counties for a large Engineeriné 
Works pn 25 to 30, with general mechanical ensi 
neering experience, preferably one familiar wi ith the 

esign and latest practice of Portable and Traction 

Engines.—Address, stating age, «adress, 
experience, 1408, The Engineer Office. a A 


HIEF DRAUGHTSMAN:—A Leading Company of 

high reputation in the OW district, as 
ducing an REQUIRE rif 
pe acs of a thoroughly pre oESIGNE R to ~ 
the above vacancy. Applicant must have a soun 
1 knowledge — on both practice and the OTF 














age and full particulars. together wit! 
the J. W. BRADLEY SMALL TOOLS COMPANY. 


(Leicester), Ltd., Weymouth-street, Leicester. 1355 A 








knowledge of | 


AL ENGINEER, Thoroughly Aeenalates 
with Gas Engines and Gas Producers, RE 
QUIRED by British Development Company now 
arranging an ‘wr —Address applications in 
nstance, ronologi statement of 
appointments filled. ae capabilities, salary ae 
and when at liberty, to 1265, The Engineer Office, 





ble mathematician. he 
both production 
already 


and must also capa 
position will entail “the control of 
d tool drawing-offices, which are i 
sated with leading assistants. Applications ‘ hich 
1 be dealt with in a confidential manner) showy 
an full particulars of experience and_state inenth 
salary reauired.—Address, 1413, The Rngineer ome, 
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Locomotive Footplate Experiences. 
No. 1V.* 
By E. C. POULTNEY, M.B.E. 
LONDON AND NORTH-WESTERN RAILWAY, EXPRESS 
LOCOMOTIVE BURNING OIL FUEL, 


Aw article under this series has already been pub- 
lished covering the performance of two different 
types of North-Western express engines. The present 
contribution to the series is, however, added for the 
reason that the locomotive dealt with is fitted for 























lower arch over the burners. 
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THE SCARAB LIQUID FUEL BURNER 


burning oil fuel and is of special interest because it is | 
the first locomotive in main line service in this | 
country to be fired exclusively with liquid fuel. I 


delivered under the point where the oil breaks into 
flame. ss 
Steam for the burners is supplied from the boiler 


in its passage through this duct. In all, three arches 
are built in the fire-box, one immediately over the 
burners springing from a point near the foundation 
ring, another arranged substantially as in a coal- 
burning engine, but stopping off about’ 16in. from the 
tube sheet, and a third built as a baffle under the fire- 
door. Brickwork is carried up under the baffle arch 
from the floor and round the sides ‘a little higher | 
than the foundation ring and high enough to meet the 
This construction, by 
lowering the floor, increases the capacity of the box, 
which makes for improved combustion, The flooring 
just in front of the burners is perforated, allowing of a 
supply of air from the air duct above mentioned to be 


were not entirely satisfactory, too much oil being 
fired, which resulted in a waste of fuel and much 
smoke. The centre burner was then fitted and has 
since been used alone, the results being much better, 
and with it trains up to the rated capacity of the 
locomotive can be operated. ‘The oil-burning equip- 
ment was fitted to the engine at the Bow works of the 
North London Railway, certain parts’ being supplied 
| from Crewe and others, including the burners, by the 
| Scarab Company. The conversion was completed in 
May this year, and since that time the engine has been 
operated on oil only. When first fitted the engine was 
used to assist main line trains ; it then went on certain 
semi-fast trains between London and Rugby, and has 
recently, on several occasions, taken the 11.30 a.m. 
Birmingham express from Euston, returning on the 
4.50 p.m. express from Birmingham, New-street, to 
Euston. These trains weigh at times more than 300 
tons behind the tender. 





Euston To RuaBy. 


On the day I made a trip with this engine the oil 
was turned on and the burner started——only the centre 
burner being used—at 3.12 p.m., and at 4.12 p.m. the 
steam pressure showed 10 Ib. from cold water. When 
the showed some 70 Ib. or 80 Ib. in the course 
of the next fifteen minutes the steam connection to 
the engine which had been supplying steam to the 
burners was disconnected and when the locomotive, 
backed on to the train at Euston the safety valves 
were blowing off at 1851b. The train worked by the 
engine was the 5 p.m. ex Euston to Rugby, a semi-fast 
train, making eight stops on the way. The return 
journey was made by a similar train timed to leave 
Rugby for London vid Northampton at 8.37 p.m. 

Leaving Euston at 5.1 p.m. with a load of ten eight- 
wheeled coaches and one six-wheeler, a total weight, 
|excluding passengers, &c., of 214 tons, Willesden, 
| 53 miles, was passed in 9} minutes—35 miles per hour 
| —the regulator being full open and the reverse wheel 
‘four turns back and the pressure gauge showing 
185 lb. At Hatch End, 13} miles from the start, we 
| were doing 60 miles per hour, and Watford was 
| reached at 5.27} p.m., 26} minutes for the 17} miles, 
| giving an average speed of 39.7 miles per hour. The 

















| next 3} miles to Kings Langley took 6} minutes, and 
| the 10§ miles from thence up to Tring another 


have recently, through the courtesy of Mr. C. J. | through a reducing valve which is set to limit the | 17} minutes, an average of 39.3 miles per hour. The 


Bowen Cooke, been able to make a run on this engine | 
for the purpose of watching its working. 
The locomotive fitted with the oil fue! apparatus is | 
one of the North-Western well-known ongines of the 
‘Precursor ”’ type, No. 2585, ‘‘ Watt ”’ built at Crewe | 
in 1906. The cylinders are 19in. by 26in.; they are 
between the frames, and Joy’s motion is used, operat- 
ing semi-balanced slide valves. The boiler has a total | 
heating surface of 1962 square feet, of which the fire- 


| steam to the burners. 


pressure at the jets to 10 Ib. or 15 Ib. per square inch. 


| Between the reducing valve and burners is placed a | 


receiver, the object of which is to steady the flow of 
A connection is made to the 
“Blower ’’ between the boiler and reducing valve, 
so that when steam is being raised the blower will be 
in action. The raising of steam is accomplished by 
coupling up by means of a fiexible pipe to the injector 


| tender connection of another engine, the steam pipe 


regulator being full open and the reverse wheel 
3% turns back no difficulty was experienced in main- 
taining steam, and the gauge showed 180 Ib. to 185 Ib. 
all the way up to Tring. The steam pressure on the 
burners showed about 101b. with the oil supply 
control half open. After passing Tring the regulator 
was never more than half open, except between that 
point and Cheddington, with the reverse wheel four 
turns back. As four and a-half turns brings the engine 


box contributes 162 square feet ; it is not fitted with | being connected to the steam system for the burners | from full forward to mid gear an early cut-off was 


a superheater. The weight of the engine is 59 tons | 
15 ewt., and that of the tender about 40 tons when | 
loaded with 3000 gals. of water and 1000 gals. of oil, for 

the carrying of which a special tank has been fitted. | 


For filling with fuel a semi-rotary hand pump is | 


mounted on the rear end of the tank. The oil-burning | 
equipment differs in many particulars from any | 
system hitherto used in this country for this purpose. | 


‘The burners, which were supplied by the Scarab Oil | Euston, depart 


Burning Company, Limited, are of the gravity feed | 
type, the atomising agent being steam, and it is the | 
manner in which the steam is employed which consti- 
tutes the novel feature of theapparatus. The maincon- 
structional features of these burners is a brass casting, | 
the upper part of which is in the form of a horizontal | 
U-shaped tray. A pipe from the tank delivers oil by 
gravity to the tray, from which it flows over the edge 
at the open end of the U. Along this edge are a 
number of notches, the object of which is to divide 
up the stream of oil so that it will flow evenly like a 
ribbon over the end of the tray, and for the same 
reason the surface of the tray is formed with a ridge 
running up the middle, the centre of the oil pipe being 
in line with this ridge. 

Under the tray section, as it may be called, and a 
little to the rear of the lip over which the oil runs is a 
very narrow horizontal slit formed in the burner 
casting, through which a fine jet of steam passes at 
high velocity, and the oil flowing over the weir is 
immediately atomised by contact with the steam jet 
and is then easily fired. The jet of steam carries the 
atomised oil forward into the box in fanlike form. 
Hence one burner placed centrally under the throat 
plate of the fire-box is sufficient to fill the breadth of 
the box with flame. The burner or burners, as the 
case may be, are fitted in funnel-shaped castings 


by means of a three-way cock. 


| being used. The steam pressure varied between 


Log of Run from Euston to Rugby, 5 p.m. ex Euston. 




















mounted in a special rectangular casing fastened to 
the bottom of the fire-box in place of the ordinary 
ashpan. 
As mentioned, they are placed under the throat | 
plate, thus blowing towards the fire-box back plate. 
‘This feature is an innovation in British practice. The | 
air supply is taken at the front in the usual manner, 
but the damper is hinged below instead ‘of above. 
Besides carrying the burners, the casing supports the 
fire-brick floor of the fire-box. The arrangement is 
such that between the floor proper and the outer casing 
an air duct is provided taking air from the front to the 
hind end of the box. The air is, of course, preheated 





* No, III, appeared July 23rd, 1920, 


| | 2 
Stations, Time. Miles. | Speed. | Grade. } Regulator , Cut-off. Steam 
| | j opening. { pressure. 
" w p.m. M.P.H Turns back. 
5.1 | | 
Willesden, pass 5.104 53 | 35.3 _ | Fall a 185 
Wembley oe 5.13} 8 48.0 lin 339up | Three- + 180 
quarters 
| Harrow .. 5.194 11} 33.8 — Full 4 180 
Hatch End §.21 134 60.3 -- Full 4 180 
Bushy .. .. 5.25 16 41.3 -- Full 4 180 
Watford, arrive 5.274 174 36.0 - Full 4 180 
Depart tir 5.30 } | 
Kings Langley, arrive .. 5.36} 21 35.0 1 in 508 up Full 3% 185 
Depart 5.38 
seen. es 5.44} 244 | 35.0 lin 335 up Full | 3% 185 
Berkhampsted + ie hes 27§ | 45.2 -- j Full j 3¢ | 185 
Frias SIVOA. Sa ae7t 31% | 32.8 _ } Full 3% ; 180 
eae as sc IREST sae mater 57 } 
Cheddington, arrive .. .. .. ..| 6.4} 364 | 37.4 1 in 333 down Full 3% | 180 
Depart .. .. 6.8 | 
Leighton, arrive 6.15 40} 34.3 | — | Half 4 | 180 
Depart .. 6.17} | | } 
Bletchley, arrive .. 6.27¢ | 465 | 40.0 | aa a ee | 180 
Opart .. +s ss ee ee es] 6.40 | } | 
Wolverton, arrive.. .. .. .. ..| 6.49 523 | (38.4 — | Hel 2% | 180 
fe | 6.52 
Ciniledeenps... . «inp eee Oe 543 | «(43.7 Level , it ft ~ & | 190 
Reade. is ss eee 60s Se cee, eee 59 39.8 1 in 330 up Half 4 165 
Northampton ,arrive .. .. .. ..| 7.11} 65; | 41.0 | -- | Half | 3t | 175 
Pepe... we ss ba ae eh ol 
Althorp .. ‘| 1.245 71Z | 40.0 | “a | Three- | 3% 175 
| | quarters | - 
Kileby ..0 aso. os et ae 80 | 54.0 — | One-third 35 160 
Rugby : | 7.40 845 | 40.0 a | One-third 35 | 165 





Between the oil tank on the tender and the burners 
a Royle heater is fitted, the object of which is to heat 
the oil in cold weather, thus making it flow readily. 
An arrangement is also provided for the turning of 
steam into the oil supply pipe between the heater and 
burners; it is used for the purpose of blowing out 
the oil when the engine goes into the steam shed, thus 
keeping the connections clean. The drawing on this 
page, together with this brief description, will convey 
a good idea of the oil burner. 

The oil fuel equipment on the ‘“‘ Watt” consists 
of three complete ‘‘ Scarab ” burners, two at each side 
equidistant from the centre line of the fire-box and one 


| of larger size in the centre. At first only the two side 





Notre.—4} turns of the reversing wheel brings the engine from full “forward ” or full “‘ back ” gear to “‘ mid-gear.” 


175 lb. and 1851b. to just outside Roade, which 
station was passed slowly at 7.3 p.m. after stops at 
Cheddington, Leighton, Bletchley, and Wolverton, 
absorbing in all 19} minutes. At Roade the oil 
burner was partially closed owing to a signal check, 
and we ran slow on to the Northampton line, the 
pressure dropping to 165 lb. 

After leaving Northampton at 7.15} p.m. Althorp, 
6 miles, was passed in 9 minutes from the start, 
40 miles per hour; the next 9} miles to Kilsby took 
10 minutes, 57 miles per hour, and the remaining 
4 miles to Rugby were run in 5} minutes, 433 miles 
per hour, including a long slow up to the platform. 
Between Kilsby and Rugby the steam pressure was 


burners were fitted ; it was found, however, that they | purposely kept to about 1601b., as the engine has 
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there almost one hour to wait before beginning. the 
return trip to London. 

At Rugby the engine was turned and watered and 
at 8.414 we left agai for London. The return lead 
was five eight-wheelers and one six-wheeler van, in all 
about 130 tons, from Rugby to Northampton,, at 
which place three more eight-wheeler coaches and one 
four-wheeler van were added, making a. total, load 
between Northampton and London of. 230 tons, 
excluding passengers and baggage. The return run 
from Rugby to Northampton took 24} minutes, 
19 miles, the average speed being therefore 44.3 miles 
per hour. After a wait of 6 minutes we started again 
at 9.12, and after stops at Wolverton, Bletchley, 
Leighton, and Willesden arrived at Euston at 11,23. 
Coming up the bank between Northampton and Roade 
a good opportunity was afforded for seeing, the 
eapacity of the burner, as the engine was working 
hard at a speed of 40 miles per hour with the regulator 
wide open and the reverse wheel 34 turns back. The 
pressure gauge indicated 180 lb., however, showing 
that the burner was providing the necessary steam. 

Later, from passing Tring to stopping at Watford, 
i144 miles were run in 16 minutes, giving an average 
speed of 54.5 miles per hour. .On the down run the 
total or journey time taken for the 843 miles to Rugby 
was 159 minutes, equal to an average speed of 32 miles 
per hour. The.running time to Rugby. was 122} 
minutes, making an average of 41.5 miles per hour. 
Between Rugby and Euston on the return journey 
the journey time was 161} minutes, an average speed 
of 31 miles per hour. 

The oil consumed between Euston and Rugby was 
2885 lb., giving. a consumption per mile equal. to 
33.5 lb. and per ton-mile, train only, .157 lb. Between 
Rugby and Euston,.the oil consumption was 2552 Ib., 
the consumption per mile being 30 1b. I was informed 
that the higher calorific value of the oil used is 19,366 
B.Th.U. ;the lower calorific value would be about 18,000 
B.Th.U. The figures for consumption were, of course, 
given to me by the company, as I had no facilities for 
calibrating the tank. 

The amount of fuel fired between lighting up at 
Camden, at 3.12 p.m, and leaving Euston at 5.1 p.m. 
was 45 gals., and as the oil used weighs 9 Ib. to the 
gallon, the weight consumed in pounds was 405 Ib. 
| was attracted by the way the steam pressure was 
maintained. 


operated freely. When the steam fell below 170 lb. 
it was because the burner was checked, steam not 
being required. Only once in running did the pressure 
fall when the engine was working hard, and that was 
at starting from Euston in full gear and the regulator 
almost wide open, but the boiler was responding to the 
steam demand before passing Chalk Farm. 

The log of the down journey, which gives the speeds, 
regulator opening, steam pressure, &c., will indicate 
the working of the locomotive. It will be noticed that 
the steam pressure was well maintained throughout. 








The Machine Tool Exhibition. 


No. IT.* 


ARCHDALE MILLING MACHINES. 


On the stand of James Archdale and Co., Limited, 
of Birmingham, the exhibits consist of various milling 
machines and several centralised control radial 
drilling machines. 

Among the milling machines, that shown in Fig. 9 








FIG. 11—AUTOMATIC FEED-ENGAGING MECHANISM ON ARCHDALE’S HORIZONTAL 


s of interest by virtue of the fact that it is fitted with 
a patented arrangement for automatically engaging 
the feed motion. The machine itself is designed 
primarily for the rapid milling of repetition work 
of a small size, such as components of small arms, 
typewriters, &e. I: is driven by a three-speed belt 
pulley and double gearing on a back shaft, and in the 
size exhibited is provided with a two-speed counter- 
sheft. There are thus made available twelve spindle 
speeds. The feed motion to the table is taken by 





* No. I. appeared September 3rd, 


The burner readily responded to the | 
power required and the injector could be and was | 


| belt from a three:stepped pulley on the cutter spindle 
| to a similar pulley on a feed bracket attached to the 
| body of the machine, and thence through a universally 
| jointed shaft to, the feed screw.,, The two three- 
| stepped belt; pulleys are interchangeable, so. that six 
| and not. merely three rates of feed are obtainable. 
| The automatic feed engagement device is, designed 
| to permit. the work to be fed by hand quickly towards 
| the cutter and at, a.predetermined, distance from, the 
| latter to engage the power feed. , It. is claimed, that 
| the device preyents damage being done to the, cutter, 
| and on repetition work saves much time by eliminating 
practically all idle power feeding, The details of the 
| device are illustrated in Fig, 11. In the first. view the 
details are shown in the positions occupied by them 
while the table is being fed forward by hand. The 
| feed clutch controlled from the lever A is in the 
disengaged position. In the position shown in the 


is made by way of hardened bevel and spur 


v i o gearing, 
and is designed to transmit the full power of the 
machine.) Phe -ireular! table, is not fan: essontia) 
fitment for vertical milling, but when it is available 
the range of work which the machine can deal with 
is still farther inereased. It is provided with a k cking 
boltfand an indexing disc for the rotary hand motion, 


| The distance from the centre of the vertical spindle 


to the front face of the machine column is 12}in. 
From, the spindle nose. to the rectangular table the 
maximum. distance is .164in, and to the circulay 
table 1ljin. The circular table has a diameter of 
15$in, over the lubricant channel, 

The heavy vertical millmg machine illustrated jy 
Fig. 12 is another noteworthy exhibit on Messrs, 
Archdale’s stand. It has,been designed with three 
primary qualities in view, namely, ability to cut at 
high speeds, rigidity of.construction and facility of 























FIGS. 9 AND 19—ARCHDALE MILLING MACHINES 


second view the tumbler B has compressed the spring 
behind the plunger C, but for the moment the box 
D is unable to turn under the pressure of the plunger 
spring, because the detent E is bearmg against the 
plate F. A slight farther movement of the table, 
as shown in the third view, allows the detent to clear 
the plate, with the result that the box D turns under 
the action of the spring, and by so doing operates the 
feed clutch lever A through the agency of the rod G. 
When the power feed is knocked off at the end of the 
cut and the table is withdrawn by hand, the parts 
are restored to the position shown in the first: view. 
This engagement device is fitted on several of Messrs. 
Archdale’s milling machines. 

To those who, possessing a horizontal milling 
machine, feel the need at times of a vertical miller, 
the equipment illustrated in Fig. 10 should prove of 
interest. This engraving shows one of Messrs, Arch- 


handling the various movements and adjustments. 
The machine is of the “‘all-geared” type. It is 
driven by means of a single belt pulley within which 
there is embodied a friction clutch for starting anid 
stopping’ the whole drive at one movement. From 
the. friction clutch the drive passes through a gear-box 
bolted to the side of the machine column. A detail view 
of the box and clutch is given in Fig. 26 (A), page 254, 
while in Fig. 26 (B) the opening in the machine 
column over which itis bolted is shown. The sliding 
gear wheels are controlled by means of three leve 
handles, two of which have three settings each, and the 
other two settings. There are thus provided eighteen 
changes of spindle speed ranging from 28 to 630 revo- 
lutions per minute. The vertical slide carrying the 
spindle is balanced and is provided with both, 
quick and a slow hand adjustment. An index and a 
micrometer stop are fitted to facilitate the setting of 








dale’s horizontal milling machines fitted with a 
spindle attachment and a circular table, which 
convert it into a vertical machine. The spindle 
| attachment is fitted by its base to the front face of the 
machine body, and at its outer end is supported 
by the brace for the horizontal spindle, which brace 
is a regular part of the machine, but is not shown 
in the engraving for the sake of clearness. The ver- 
tical spindle of the attachment has a standard taper 
in the nose, and is fitted with a drawbolt for the 
cutter arbor, just as is the horizontal spindle. The 
drive between the horizontal and vertical spindles 


‘top of the rising and falling knee. 





MILLER 


this slide. From the gear-box power is taken by a 
splined shaft passing downwards to a feed gear-box 

shown separately in Fig. 26 (C)—which is boltec 
to an extension of the rising and falling knee carrying 
the work table, and not to the side of the machine 
column as it might appear to be in the engraving. 
The feed gearing is controlled by two three-position 
handles. giving nine rates of feed varying from 0. 86in. 
to 12.4in,. per minute. The rectangular table is 
carried on an intermediate slide—see Fig. 26 (D)- 

which in turn can be moved on a slide formed on 
The rectangular 
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table is fed longitudinally, by means of a driven nut 
surrounding a stationary screw. 
is interposed in the drive, so that the feed motion may 
be taken off the rectangular table and applied through 
worm gearing to the intermediate slide. The circular 
detachable work table is also supplied with a self- 
acting feed, the power for the purpose being taken 
direct from the horizontal spline shaft of the feed 
year-box. 
of a handle on the knee, which connected 
reversing mechanism, within the feed gear-box. The 
machine is stated to be particularly suited for elec- 


Is 


trical driving, fox. which purpose a 5 horse-power | 


constant-speed motor is mounted on the base plate. 
The rectangular table measures 44in. by I4}in., 
and the circular table is 16in. in diameter. The 
inaximum distances between the rectangular and cir- 
cular tables and the spindle nose are respectively 
20in. and 14jin., while the maximum distance 
hetween the centre of the spindle and the machine 
column is 16in. Under. test conditions, we are 
informed, the machine can take a eut in mild steel 
jin. wide by 0.06in. deep at the maximum feed 
of 12.4in. per minute. 


The centralised control radial drilling machines | 


exhibited by Messrs. Archdale are of various types. 


A double dog clutch | 


All three feeds can be reversed by means | 
to | 


the need for special arrangements or packing up the 
work when angular holes are to be drilled is entirely 
eliminated, The machine is driven by a 3 horse-power 
constant-speed -reversible electric motor mounted 
upon the radial arm. Power is transmitted by belt t 
| a gear-hox fixed near the drilling head. Three changes 
of speed are obtained through sliding gears, while 
a second set of gear wheels doubles this rauge. 
The driving motor, when running ordinarily, gives 
the correct rotation for drilling in single gear... When 
drilling or tapping in double gear the motor is reversed, 
and when it is desired to reverse the drilling spindle 
after tapping, it is only necessary to throw into single 


ball journal bearing. The spindle when adjusted in or 
out slides through the sleeve, which is fixed and has 
no adjustment longitudinally. Both hand and self- 
acting feed motions are provided, the latter having 
two changes. The spindle end is bored to Morse 
standard taper. The makers intend to manufacture 
this machine in two sizes, with arms of 4ft. 9in: and 
5ft. 9in. radius respectively. 

| Another new drilling machine by the same makers, 
| which we show in Fig. 24, page 254, is made in four sizes 





gear, the tap being backed out at about three times | 
the tapping speed. The drilling spindle is driven by | 
a special sleeve, with a single ball thrust. bearing and a | 


well-known that it is unnecessary to describe them 
| here. 


Tue Strrk Exvecrricarty Driven PLANER. 


Several interesting exhibits are to be tound on 
the stand of John Stirk and Sons, Limited, of Halifax. 
Of these exhibits the Stirk ‘‘ Hiloplane,”’ a new, type 
of electrically operated planer—illustrated in Fig. 14 

is certainly the most novel. Briefly, the unique 
features. claimed for these-machines are as follows : 
(1) Highest speeds are available ; (2) very low speeds 
can be obtained when it is necessary to operate on 
special work; (3) high efficiency ; (4) low main- 
tenance cost; (5) a special bed-plate; (6) special 
keyless steel change gearing; (7) special electro- 
magnetic feeds; (8) quick power traverse; (9) dial 
control; (10) automatic cross and vertical planing ; 
(11) a special “ split field ”’ motor drive; and (12) 
facility of control. 

The “ split field ’’ moter drive is an electrical device 
| which is well worthy of attention. The earliest auto- 
|matie reversing motor drives involved the use of a 
| direct-current motor, which was reversed by reversal 
| of the armature current and controlled by some form 
| of self-acting starter, but with a few exceptions this 
| system has been replaced by some kind of Ward 


One of the most highly developed of these machines | with a radius of from 5ft. up to’ 7ft. It is intended | Leonard control. It is now pretty generally recog- 
was illustrated and described in our issue of March | for drilling moderate sized holes at a high speed, andj nised that the best method of driving a planing 
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FIG. 12—ARCHDALE ALL-GEARED VERTICAL MILLER 


19th. It is of interest to note that Messrs. Archdale 
are now building machines in which there are carried 
on the saddle within easy reach of the operator when 
standing in one position means for obtaining eighteen 
changes of drilling speed and four changes of feed, for 
locking the arm and the sleeve, and for starting, 
stopping and reversing the drive. 


AsquitH Raptat Driniinc MAcHINES. 


William Asquith, Limited, of Halifax, England, are 
exhibiting several new types of radial drilling machines, 
among which one of the most noteworthy is the 
portable machine shown in Fig. 13, which has been 
designed for drilling holes in pieces of work too cum- 
bersome to. bring under the spindle of an ordinary 
driller. The machine comprises a bogie or base, fitted 
with travelling wheels and screw jacks, for steadying 
it when at work. The column travels along this. base 
on ball bearing rollers, and can be clamped in any 
position along the length of the slides from either 
side of the bogie. The radial arm is built in two 
sections. One section is fitted to the column, and is 


provided with a horizontal slide to carry the other | 


portion, this latter portion having a horizontal adjust- 
ment in and out across the column by: hand and by 
power. 


with the hand gear. The arm will swing through a 


complete circle round the column, and has a tilting | 


motion by hand through an are of about 30 degrees. 


Locks are provided for securing the radial arm in | 


any position. The drilling head, it will be seen, is 
fixed at the extreme end of the radial arm, and is 
provided with two swivelling movements, so that 
the spindle can be pointed in any direction, Thus 


Hand and power elevating motions are pro- | 
vided for the arm, a fine adjustment being possible | 


will bore a lin. hole, according to some test figures ) 
given by the makers, at a speed of 31.3in. per minute. 

This performance was attained with the drill running 

at 500 revolutions per minute and a feed of sixtee. 

cuts per inch. A 2in. drill penetrated at a rate of 

7.15in. per minute when running at 150 revolutions 

per minute, and a 3in. drill at 4.23in. per minute 

and 89 revolutions per minute. A special feature of 

the machine is the triple lock lever, to be seen at the 

bottom right-hand side of the saddle, which simul- 

taneously clamps the saddle to the radial arm, the 

radial arm to the sleeve, and the sleeve itself to the 
internal pillar. The feed motion of the drilling spindle 

is effected by means of a@ frietion gear which can be 

applied lightly or heavily according to the nature of 
the drilling to be performed. For example, when 

drilling very smali holes, the friction can be adjusted 

so lightly as to drill satisfactorily, but to slip rather 
than break the drill. Four different rates of self- 

acting feed are provided. In the case of a belt drive 
the machine is equipped with three belt pulleys, of 
which the centre one is loose. The others are keyed, 

respectively, to the driving shaft and to a sleeve on 

the shaft. Bevel wheels on the shaft and sleeve mesh 

with another bevel on the bottom of the vertical 

shaft running up the column. Thus, it will be seen, 

a reverse drive is provided with only one belt. 

The remaining Asquith machine, which we illustrate 

in Fig. 25, page 254, is a high-speed elevating arm 

| radial for general work with an arm of 5ft. radius. 

It will be noticed that the spindle is fitted with an 

| auxiliary spindle for light work. The auxiliary spindle 

|is driven by gearing at several times the normal 

| speed. There are some other drilling machines on | 
‘this stand, but the standard Asquith drillers are so | 


FIG. 13—ASQUITH PORTABLE RADIAL DRILLING MACHINE 


machine electrically is to couple a motor to the gearing 
and to supply it with current from a motor generator 
set, for by varying the strength of the generator field 
and by reversing it when necessary, the generator 
may be made to produce a variable voltage and to 
alter its polarity when the time arrives for reversing 
the table of the planer. The best known example of 
an automatic electric planer equipment working on 
this principle is the ‘“‘ Lancashire,’ which has proved 
highly successful. The Stirk system is a modification 
of the “ Lancashire ” system, and differs from the 
latter in that a disc and master switch actuate a set 
of contactors which constitute the electrical reversing 
gear and take the place of the usual oi! switch. 

The operating equipment consists of a motor gene- 
rator, a reversing driving motor, a master switch, 
a starter for the motor generator, a contactor and 
regulator panel for the generator, and buttons for 
starting, stopping and inching. The disc and master 
switch previously mentioned actuate two contactors 
which, without any other switchgear whatever, 
provide a quick return table speed. This end is 
accomplished in the manner shown in the diagram 
Fig. 16, which shows the patented “split field” 
connections. A is the motor which drives the planer, 
and G the generator which supplies it with current. 


| Fl and F2 are two sections of the separately excited 


field windings of the generator, and F3 and F4 two 
sections of the separately excited field windings of 
the motor. With the switch arm B of the switch S 
on the contact 1 current flows from the positive main 
through the field winding F1 to the negative main, 
thus causing the dynamo G to generate a pressure. 
It may be assumed that the conductor P is positive 
and the conductor Pl negative. It will be perceived, 
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however, that with the switch arm B on the contact 
l the field winding F4 of the motor is connected in | 
parallel with the winding F3, and the motor field is 
therefore strong and the motor revolves at low speed. 
When, however, the arm B is shifted to the contact 2, 
the section F2 of the generator field winding is ener- 
gised, and it will be seen from the connections that 


‘variety of machines at the exhibition, the B.S.A. 


drilling machiné may be said to illustrate the “ all- 
belt * drive. Six changes of spindle speed are pro- 
vided, and are all obtained by shifting belts.: The 
countershaft fixed to the rear of the column carries 
a fast and a loose pulley and a three-stepped driving 
pulley. The steps of the latter pulley are graded 


of the bracket is effected by means of the lever C 
and link D. Means for adjusting the position of the 
jockey pulleys in the horizontal direction are provided 
in order that the belt tension may be regulated, but 
no horizontal movement of the pulleys is necessarily 
entailed by shifting the belt from one to the other 


In passing from the 


| of the spindle pulley steps. 
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FIG. 14—THE STIRK ELECTRICALLY DRIVEN 


PLANING MACHINE 


FIG. 15—RADIAL SAWING 


MACHINE—-E, G. HERBERT 


the generator field is then reversed. Simultaneously | into each other by conical portions of short length | smaller to the larger step the increase in the diameter 
the field winding F4 of the motor is put out of action, | instead of being divided by faces at right angles to | of the step is just sufficient to accommodate the slack 


with the result that the strength of the motor field | 
is very much reduced, so that the motor revolves in 
the reverse direction and at a very much higher 
speed than that at which it revolved when the arm B | 


the shaft. The corresponding stepped pulley above 
the countershaft is similarly coned, so that by means 
of an ordinary belt shifter operated by the handle A 
the belt can readily be moved from step to step up 


| of the belt produced by the lowering of the jockey 
pulley bracket. Other features of the machine are 
an attachment at the spindle nose whereby the drill 
| or collet shank may be removed from the tapered 


was on the contact 1, thus causing the table of the | or down. The loose pulley on the countershaft is | hole in the spindle without the use of the usual 
planer to make its return stroke at a rapid rate. It | similarly coned up to the slightly larger_diameter | wedge, a spindle stop E fitting on to the teeth of the 


will be understood that on the actual machine con- | 
tactors take the place of the switch S and that regu- 
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FIG. 16—“SPLIT FIELD” CONNECTIONS 


lators can be introduced in either the motor or gene- 
rator field windings in order to set the cutting and | 
return speeds as desired, but the diagram shows the | 
broad principle upon which this new and remarkably | 
simple electric planer works. 


Raprat Gate Sawine MACHINE. 


On the stand of E. G. Herbert, Limited, of Man- 
chester, the radial sawing machine illustrated in Fig. 
15 1s a noteworthy exhibit. This machine is designed 
especially for sawing off gates or runners from heavy | 
steel castings, and can cut through a 24in. square | 
section at any height up to 6ft. from the floor level. | 
As illustrated, it is intended to be bolted to a tee- | 
slotted floor plate to which the work also is to be | 
fixed, and can be arranged either for belt or electric | 
motor driving. The saw frame is mounted on a 
column round which it may be swung for adjustment 
or to facilitate placing the work in position by means 
of a crane. The frame is tilted by means of worm | 
and spur gearing, and is elevated on the column | 
through the agency of bevel and screw gearing. The | 
feed isg;made by gravity, an adjustable counter- | 
balance ?being provided for the purpose. An oil | 
dashpot is arranged at the front of the column and | 
serves to check any violent movement of the frame 
and to hold the blade clear of the work on the return 
stroke. The machine is “ flush sided ’’ on the blade | 
side and can therefore cut close up to the face of a | 
casting, ; 





THe B.S.A. SensrriveE Drititinc MACHINE. 

On the stand of B.S.A. Tools, Limited, numerous | 
small tools, jigs and fixtures are shown, but the | 
most interesting exhibit is probably the sensitive | 
high-speed drilling machine illustrated in Fig. 17. 


! 


The feature of novelty in its design is to be found in| portion. In order that the belt may be passed from | 


the manner in which the changes of spindle speed | 
are obtained. 
gear ”’,principle is well illustrated in the case of 
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FIG. 17—B.8.A. SENSITIVE DRILLING MACHINE 


of the fast pulley, so that the belt may easily be 
From a double- | 
flanged pulley on the second shaft a belt is Jed over 
The spindle | 


shifted by means of the handle B. 


a pair of jockey pulleys to the spindle. 
pulley has two steps joined by a fairly big conical 


one step to the other the jockey pulleys are mounted 


Whereas the application of the “all-| on a bracket which may be moved up or down on a| 
| vertical slide on the machine column. The movement | 


| rack on the spindle sleeve and provided with a fine 
| adjustment, and a clamping arrangement on the 
| shaft of the pinion meshing with the sleeve rack 
| whereby the feed handle may be clamped in a fixe« 
| position. The machine is made with one, two, three 
| or four spindles, the multi-spindled machines having 
| their spindles spaced 10in. apart. All four types can 

accommodate drills up to jin. in diameter, and have 
a spindte traverse of 5in. The fast and loose pulley. 
| are respectively 8in. and 7}in. in diameter. The 
| steps of the coned pulleys are 5in., 6in, and Tin. in 
| diameter, and of the spindle pulley 8in. and 3}in. The 
| flanged driving pulley measures 7in. and each of the 
| jockey pulleys 4in. in diameter. Driving belts, 1 jin. 
| in width, are used. 


GREENWOOD AND BATLEY’s EXHIBITs. 
Among other items, Greenwood and Batley, 
Limited, of Leeds, are exhibiting a 20-kilowatt turbo- 
| generator suitable for lighting ships and for lighting 
| and driving small mills and factories. The set forms 
|@ neat and compact unit. The turbine is of the 
ordinary single-wheel De Laval pattern. Many of 
these sets have been supplied to the Admiralty and 
to the principal shipping companies, including the 
Allan, Canadian Pacific Ocean, Cunard, and P. and O. 
| companies. The construction of the De Laval turbine 
| is too well known to need description. It may be 
mentioned that on all turbines of 30 horse-power and 
upwards the main shaft and gearing are lubricated by 
| means of a pump. On turbines designed for less than 
30 horse-power, however, these parts are supplied 
| with oil from a reservoir, the oil passing through 
| sight-feed glasses. In all cases the gear wheel and 
dynamo bearings are lubricated by means of rings 
| running in oil wells. The governor gear is simple and 
| sensitive. The usual speed variation allowed between 
no load and full load is 5 per cent., but much closer 
| regulation can be obtained if necessary. In all cases 
| the dynamos of these sets are fitted with commu- 
| tating poles and sparkless commutation is guaranteed 
| at all loads. 
| Greenwood and Batley are also exhibiting a new 
| electric truck—see Fig. 18—designed to carry two 
| tons and to run at a maximum speed of five miles 
per hour. The loading platform measures 6ft. fin. 
by 3ft. 9in. and is 20in. above the ground. A series- 
wound motor provides the propelling power, which is 
transmitted to the rear wheels through a differential 
worm gear. The platform is made of wood or steel, 
| according to requirements, or, if necessary, a tipping 
body can be fitted. The truck is claimed to be quite 
| “* fool-proof.” Before the current can be switched on 
| to the motor it is necessary to depress a foot pedal, 
which unlocks the controller and releases the brake. 
As the controller must always be brought back to the 
neutral position before the driver can start the vehicle, 
it follows that the motor must always be started in the 
| proper manner. If the driver stops the truck when 
travelling at top speed, by releasing the foot pedal, 
he cannot depress the pedal again and so couple 
up the motor until the controller handle is in the 
“off” position, and consequently the motor cannot 
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be started without first passing the current through 
the starting resistance. Further, if the driver leaves 
the platform whilst the! truck is in motion and before 
the current is switched off, the main switch is opened 
automatically and the brake applied.;, The controller 
gives three speeds in either direction. An ‘ Tronclad 


the circular chart, so that the line drawn by the | may be small, jolts and jars are not liable to interfere 
pen is composed of a series of dots which form a | with the accuracy of the instrument. The core 6 is 
continuous record. | 

With a view to making millivoltmeters employed 
in connection with pyrometer work capable of with- | 
standing the rough usage they are likely to receive 








FIG. 18—TWO-TON ELECTRIC TRUCK—-GREENWOOD AND BATLEY 


Exide”’ battery, made by the Chloride Electrical 
Storage Company, is slung under the load-carrying 
platform, and provides the working current. 


ELECTRICAL PYROMETERS. 


Some radiation pyrometers possessing interesting 
features are exhibited by the Foster Instrument Com- 
pany, of Letchworth. The principle upon which these 
instruments work is now well understood Briefly, 
the heat is projected on to one of the junctions of a very 
small thermal couple, and the heat generates a small 
electrical pressure which sends a current into a port- 
able millivoitmeter calibrated to give temperature 
readings. One of the instruments exhibited is shown 
in Fig. 19. The tube which receives the heat is pro- 
vided with ventilating openings, and is fitted with a 
sighting mirror, which enables the tube to be accu- 
rately directed. The mirror focuses the radiant heat, 
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| FIG, 21—DETAIL OF FOSTER MILLIVOLTMETER 


} 


| fixed by a screw 14 to the rigid frame 13, which in 
| turn is secured‘ to- theamagnet. 


in works and similar places, the firm has paid par- MiscELLANEOUS ELEctTRIC EXHIBITS. 

ticular attention to the design and construction of | The Relay Automatic Telephone Company 
certain details. When conditions involve the use exhibiting automatic telephones suitable for business 
of an instrument of relatively high resistance the | establishments. As is well known, these telephones 
forces available to move the indicator needle are | are fitted with dial switches which enable any desired 
necessarily small, and it is therefore necessary to | number to be called without the assistance of an 
adopt a form of construction that will reduce friction | operator at a manually operated switchboard, which 
to a value which will not impair the accuracy of the |is replaced by a series of electro-magnetic relays 
instrument, even with the small deflecting forces | mounted in frames. Each telephone is connected 
available. Hitherto, the moving system has been | to the central-exchange by two wires, instead of a 
made very light and the pivot points extremely fine, | multi-wire cable as commonly used in connection 
with the result that the instruments have been | with inter-communication, systems. The relays, 
delicate and very liable to come to grief. A very | which serve for selection, connection ringing and 
slight jar, in fact, was sufficient to damage the pivot | disconnection, are very simple. Moreover, they are 
points and so introduce undue friction and objectionai | claimed to be fireproof, dustproof, and to require no 
errors. By the adoption of the “ Resilia” system | oiling or cleaning. Although the first cost of the 


shown in Fig. 21, however, all troubles of this sort | relay system is somewhat higher than that of 
penne: operated or inter-connected systems, the 


are said to have been overcome. A magnetic field is 
established between the pole pieces of the magnet 7, |! saving in time and the other advantages, such as 


1S 





























FIGS. 19 AND 20--RADIATION PYROMETER AND THERMO-COUPLE RECORDER—FOSTER INSTRUM=INT COMPANY 


and can be removed from the tube for the purpose of 
cleaning. In the illustration it is to be seen at the 
right-hand end of the tube. A recording instrument 
can be used instead of the indicating instruments 
illustrated. 

For measuring medium temperatures such as those 
used in connection with the hardening and heat 
treatment of steel and other metals, the -firm’s 
ordinary electrical pyrometers are claimed to be very 
suitable when provided with couples composed of the 
Hoskin nickel chromium alloys: By using these 
alloys it has been found possible to makt cheap and 
robust thermo-couple pyrometers suitable for heavy 
industrial use. The indicating and recording milli- 
voltmeters used in connection with these thermo- 
couples are very similar to those used with the radia- 
tion pyrometer. A recording instrument is shown in 


Fig. 20. A noteworthy feature of its construction is | 


that once every minute the pen is pressed cn to an 


inking pad by means of a patented mechanism. After | 


making contact with the pad the pen is pressed on to 


the field embracing the iron core 6. The coil which | secrecy, &c., are claimed more than to outweigh the 
carries the current turns about its axis, and is provided | additional initial outlay. 

with pivots 2 which fit into conical jewels as indicated | The British Thomson-Houston Company has sup- 
at 3. Each of these jewels is mounted upon a staff 4, | plied motors for driving machines on the stands of 
which is very light, and which is held in position | James Archdale, Limited, Charles Churchill, Limited, 
relatively to the core 6 by light springs 5. Any jolt,| James Frith and Sons, Limited, Alfred Herbert, 
therefore, moves the whole working system, including | Limited, J. Parkinson and Son, F. Pollard and Co., 
coil pivots, jewels and staff, and the pivots cannot Limited, Smith and Coventry, Limited, George Swift 
strike a blow on the jewels. The current is led into | and Sons, Limited, Watkin and Company. and 
the coil through control springs i@ and the ligament | Ward, Haggas and Smith. B.T.H. motor switch 
15, the circuit being completed by the frame 11 and | panels, similar to the panel shown in Fig. 22, are also 
the insulated arm 17. The zero position of the | being widely used for the control of the motors. 
pointer 8 is controlled by the arm 12, and as the coil | These panels are especially designed for workshop 
1 is mounted excentrically in respect to its axis the | use, and comply with the Home Office rules governing 
out of balance weight balances the weight of the | the use of electricity in factories. There are no 
pointer, but in order to make the balance perfect a | exposed line parts. The panels are made for con- 


, small sliding weight 9 is provided. This construction | trolling motors ranging from 10 to 40 horse-power 


obviates the necessity for using a counterweight tail | and for voltages ranging from 100 to 550. The base 
and counterweight, and enables the weight of the | on which the main switch, starter and field regulator 
whole moving system to be reduced to a minimum. | are mounted is composed of sheet steel of sufficient 
| At the same time, although the controlling forces | thickness to ensure rigidity and having a tubular 
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beading around the edges. Cartridge type fuses are 
fitted in the main switch case, and when the switch 
is closed these fuses bridge the top and bottom con- 
tacts. The starting rheostat consists of a resistance 
switch of the face plate variety, enclosed in a cast 
iron case having a glazed opening for the inspection 
of the switch and contacts. In the case of switch 
panels used for small motors the switch contacts are 
in the form of round buttons, as shown in the illus- 


























FIG. 22—MOTOR SWITCH PANEL—B.T.H. 


tration. Although the particular panel shown is 
provided with a field rheostat, in many cases this 
rheostat is mounted on a wall adjacent to the control 
panel, or on the machine which the motor operates. 

Magnetic chucks made by J. H. Humphreys and 
Sons, of Oldham, are to be seen on various machines 
on the stands of Charles Churchill and Co., Limited, 
Burton Griffiths, Limited, and the Associated British 
Tool Makers, Limited. On a Blanchard grinder 
exhibited by Burton Griffiths, Limited, a 26in. circular 
chuck is built into the table. Similar chucks are 
fitted to Churchill grinders, and oblong chucks to 
planers. For certain kinds of work magnetic chucks 
are undoubtedly very advantageous, especially when 
many small objects have to be machined in one 
operation. On surface grinders small pieces of metal 
can be bunched together as closely as possible and 
be made to cover the entire working surface, and 
as a result the time saved in setting up the work is 
considerable. Experience shows, in fact, that in 
some cases a machine fitted with a magnetic chuck 
will do twice as much work as a similar machine fitted 
with an ordinary chuck, for when the work has been 
placed on the chuck it is simply necessary to close the 
chuck switch, when the work is gripped firmly in 
position. Delicate hardened parts which are liable 
to be damaged by mechanical clamping devices can 
be firmly gripped magnetically and without the least 
risk of injuring them. The Humphrey magnetic 
chucks have been successfully applied to planers, 
shapers, milling machines and lathes, as well as to 
various kinds of grinders. The magnets of these 
chucks are composed of soft steel of high magnetic 
permeability, and as there are no mechanical joints 
between the magnets and the chuck face there is no 
magnetic leakage. Each magnet pole is provided 
with a winding which is very carefully insulated. 
Before the wire is wound on the former it is insulated 
with a special preparation having high insulating 
properties, and capable of withstanding weak acids, 
alkalies, saline solutions or alcohol. After the coils 
have been wound and coated with a fabric for 
mechanical protection they are heated to a tem- 
perature of 250 deg. Fah. and placed in a heated tank 
containing an impregnating compound under high 
pressure. This treatment is claimed to make the 
coils absolutely impervious to moisture. 

ScREWING TACKLE. 
Lehmann, Archer and Co., Limited, of 5, Farring- 


don-road, London, E.C. 1, have a good display of 

















taps and dies on their stand in the gallery. They 
include all the British and metric standard threads, 
besides several American sizes, all of which are 
guaranteed to be accurate as regards diameter and 
pitch to within one-thousandth of an inch, One 
diminutive little set of stocks and dies is for cutting 
No. 16 British Association threads, 134 per inch on a 
diameter of 0.031. Incidentally, we might mention 
that this firm claims to be the originator of the British 
Association standard thread, andthe first British 
Association tap was made in its factory at Fairlop, 
near Ilford. 


PowWER TRANSMISSION CHAINS. 


A collection of chains for power transmission is 


exhibited by Brampton Brothers, Limited, of 
Oliver-street Works, Birmingham, and _ includes 


specimens of the inverted tooth, roller and com- 
pound roller types, binder wheels for chain driving, 
and cutters for their manufacture. These chains are 
now so well known that it is not necessary to describe 
them here, but we reproduce a photograph of a typical 
drive, which shows how compactly they can be 
arranged. The chain illustrated has been installed 
to transmit 110 horsé-power from a motor to the line- 
shaft above. The makers say that the amount of 





FIG. 23--CHAIN-DRIVE—-BRAMPTON BROTHERS 


power lost in transmission through these chains does 
not appreciably exceed 2 per cent. throughout prac- 
tically the whole life of the drive, while the finish 
which can be put on the surface of parts machined 
by tools driven by chains is enhanced by the smooth- 
ness of the drive. 


DRILLS AND MILLING CUTTERS. 


E. G. Wrigley and Co., Limited, of Foundry-lane 
Works, Soho, Birmingham, are showing a number 
of small tools such as twist drills, milling cutters and 
hobs for worm gears. Among them there is a huge 
drill 120 mm.—about 4}in.—in diameter, thirty-six 
of which have recently been made in high-speed 
steel for foreign customers. Incidentally, there is on 
the stand the cutter which was used for fluting these 
drills, and in view of the fact that it is said not to have 
been ground during this work, it is in remarkably 
good condition. At the other end of the scale there 
are little twist drills of }in. and less, which the firm 
is packing in neat cartons with a tubular partition 
for each drill, so that they will not be damaged by 
rough handling in the store. As would only be 
expected from a firm which has made a name for 
gear cutting, gear cutters occupy a large amount of 
space on the stand. One of these cutters, of the 
five-pitch type, we were told, working on 40-ton 
mild steel and a depth of cut of 4.7in., had shown 
itself capable of withstanding a feed speed of 9. 5in. 
per min., while it had been speeded up to 18in. per 
min. temporarily without damage. It had also cut 
a distance of 312in. without needing regrinding. 


GRINDING WHEELS. 


On the stand of the Universal Grinding Wheel 
Company, of Stafford, there is a representative collec- 
tion of abrasive wheels, made of different materials 
to suit different classes of work, besides all sorts of 
slip stones, rubbing blocks, &c. There is also a curio 
in the form of a mass of carborundum made by the 
company during the war, when there were 
fears that we might be deprived of imported abra- 





sives The carborundum was only made experi- 
mentally, as the cost of the necessary electric power 
was too great to enable the material to compete with 
that from works favoured with cheap water power. 
The trial, nevertheless, showed that, given a cheay 
source of power, English manufacturers, are quite 
ready to take up the production of carborundun. 
Another class of grinding material shown on this stand 
is the artificial sandstone employed in grinding 
guillotine knives and similar work. It is being made jy 
segmental shaped blocks for setting in large face-plate 
type grinders, but the makers inform’us that they 
hope soon to large wheels of this materia, 
which is said to be much more reliable than native 
stones. 


Batt Bearinas. 


In order to demonstrate the various controls throug!) 
which the ball bearings manufactured by the Skefk. 
Ball Bearing Company, of Luton, pass before they 
are issued for sale, a model control has been erecte| 
at the Exhibition, where operators from the com- 
pany’s works conduct the gauging and tests for 
accuracy, hardness, &c., that are employed in tl. 
ordinary course of manufacture. To show the car: 
taken in the hardening and finish of the balls, tw. 
interesting models are on view. ‘The first is an 
electrically driven machine which throws up smal! 
steel balls and causes them to bounce on a steel anvil. 
The resiliency of the balls and the accuracy wit!: 
which they continue to bounce on the same spor. 
testify to the efficiency of the hardening and tli: 
true sphericity obtained in manufacture. The othe 
model consists of two 8in. balls, one of which is 
revolved at 600 revolutions per minute. So accurate 
are the sphericity and finish of these balls that it is 
practically impossible for the spectator to distingu sh 
between the revolving one and the stationary. A 
new production—the 8S K F self-aligning roller bear- 
ing—is shown for the first time. This bearing 
is a distinct departure from the ordinary roller 
bearing design, and embodies the spherical outer race 
formation that is adopted in the maker’s self-aligning 
ball bearings. This new roller bearing has achieved 
immunity from many of the faults inherent in ordinary 
roller bearing construction. The load-carrying capa- 
city of the new bearing is roughly 100 per cent. in 
excess of that of a ball bearing of similar dimensions, 
and its life under heavy load is said to be con- 
siderably longer. 








CuarGes FoR WATER.—In a memorandum which we have 
received from the London Chamber of Commerce it is stated 
that the latest indication of a further increase in the cost of 
manufacturing is in relation to the charges for water. The 
Report of the Departmental Committee on the Metropolis Wate: 
Act, 1902, foreshadows parliamentary action to authorise 
increased charges. The report states that it appears from various 
causes, which to a very large extent are outside the control oi 
the Board, that its expenditure has in recent years largely 
exceeded its revenue from the sale of water, and that under pre- 
sent conditions there is no immediate probability of a reduction 
in the expenses. The Departmental Committee recommends 
that the maximum rate for domestic supply should be raised 
from 5 per cent. to 10 per cent. of the rateable value of the 
premises supplied, with a proviso that the rate shall not be raised 
above 7} per cent. without the authority of the Minister of 
Health. jith regard to meter supplies for trade and other 
purposes the Committee does not agree with the suggestion that 
they should be increased by 50 per cent., as this would mean 
charging the meter consumers, especially those with a lower rate 
of consumption, a price much in excess of the cost of the water 
they use and would put an unfair burden upon them. The Com- 
mittee thinks that the Board should be empowered to impose 
in all cases of supply by measure a charge equal to the estimated 
average cost per 1000 gallons of all the water supplied by the 
Board, This is estimated at the present time to be 9}d. per 
1000 gallons. The London Chamber of Commerce, which 
opposed the Metropolitan Water Board Charges Bill in 1907 and 
secured substantial concessions in the charges for trade supply. 
is making inquiries from members as to their views or proposals 
and also as to complaints which they may have with regard to 
water supply, and is carefully formulating traders’ views with 
a view to putting them before Parliament in due course. 


Atcono. Furi Patents.—The Empire Motor Fuels Com- 
mittee of the Imperial Motor Transport Council has recently 
been considering the abnormal and unhealthy activity shown 
by pseudo-inventors in respect of alcohol motor fuels and mix- 
tures containing alcohol. Shortly before the House rose, Mr. 
E. Manville, at the request of the Empire Motor Fuels Com- 
mittee, addressed the following question to the President of 
the Board of Trade :—“‘If the Patent Office will pay special 
attention to the number of applications for letters patent in 
respect of admixtures of such bodies as alcohol, ether, kerosene, 
benzol and toluol, as motor fuels, in which applications no 
element of novelty, discovery or invention appears to be dis- 
closed ; and if he will give instructions to the Patent Office to 
be especially careful not to hamper or prejudice the production 
or utilisation of new motor fuels by the creation of ground for 
litigation in respect of alleged master patents.” In his reply 
Sir Robert Horne said that full and proper consideration would 
be given to all applications for patents in respect of inventions 
relating to new motor fuels before the patent was granted, and 
that the Comptroller of the Patent Office in considering what 
was @ proper subject*of a patent, was, of course, bound by the 
provisions of the Patents and Designs Act, in accordance with 
which he must act. We are informed that the Empire Motor 
Fuels Committee believes that great damage may be done to the 
prospect of early production and marketing of new motor fuels 
if disregard is shown by the Patent Office to the known misci- 
bility within various limits of alcohol, benzol, petrol and other 
hydro-carbons and carbo-hydrates, and the Committee wishes 
to give warning to the investing public that any claim to a 
master patent should in any conceivable circumstances be 
viewed with the maximum of doubt. The Committee feels it 
is regrettable in the public interests that the Patent Office 
should allow patents to be granted for mixtures which every 
chemist knows can be employed as fuels, and which every engi- 
neer knows are more or less applicable in existing engines or in 





engines slightly adapted in order to suit such mixtures. 
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A Seven-Day Journal. 


The Coal Strike Situation — An Air Congress — Clyde Shipyard Lock-out — Newcastle Quay Extension — Coal Mining Regulations — Skipbuilding 


Employers’ Vederation President — Canal. Tolls. 
— Electrical Lock-out Inquiry — Conditions in 


SHEETING — Omnia Works — New aie of Tai 


Ar the time of writing no definite news as 


mining situation between the executive of the Miners’ 
Federation and the President of the Board of Trade 
hus been issued. The fact that this conference has 
taken plaee has, however, en @ belief that 
the threatened strike will be averted... It is believed 
that whatever form a settlement of the points at 
issue may take, the Government will adhere to the 
principle that the price of coal must be fixed by the 
Cabinet and not by-the miners. The last coal output 
figures issued are forthe four weeks ended August | rapidl 
28th. The output for the last week of the period 
showed a falling off compared with the two preceding 
veeks, 
: eo © 
Tae decision of the Air Ministry which was made 
known yesterday to convene an Air Congress in 
London is welcomed in aeronautical circles. It is 
understood that although the military employment 
of aireraft will find a place in the agenda, it is rather 
the use of aireraft for commercial purposes that will 
come under review. An attempt will, we learn, be 
made to supply definite information as to the real 
cost of commercial transport, concerning which there 
are widely conflicting estimates and statistics. Mr. 
Winston Churchill will open the Congress, and the 
Press will be admitted. 
a 
Tse strike of helpers in Clyde shipyards ha: 
extended and is paralysing shipbuilding operations at 
many yards. The causes which have led to the pre- 
sent position are the subject of dispute. It appears 
to have arisen out of the award of the Industrial 
Court of an increase of 15 per cent. to pieceworkers 
and 6s. a week to time workers. The latter look to 
the platers to pay them this addition, but the platers 
hold that if they agreed to this proposal they would 
not be receiving the 15 per cent. increase. The 
employers refuse to pay, and the result of this impasse 
is the present strike. Lock-out notices dispensing with 
the services of platers from Wednesday next have 
now been posted in the Clyde shipyards. The unions 
have decided to seek the intervention of the Ministry 
of Labour and to have the questions at issue submitted 


to arbitration. 
* a * 


SANCTION has now been given by the Board of 
Trade to the extension of the quay at Newcastle-on- 
Tyne. At a meeting of the Newcastle Corporation 
Trade and Commerce Committee, held on Tuesday, 
this projeet was under discussion, and it was decided 
to accept a tender of £85,000 for the execution of the 
work in reinforced concrete. 

* * oe 


ADDITIONAL new regulations, which are being put in 
foree by the Home Secretary under the Coal Mines 
Act, were issued on Tuesday. They include provi- 
sions for the prevention of danger from coal dust and 
spontaneous combustion and for rescue work. The 
new regulations, designed to avert spontaneous com- 
bustion, and which apply to rescue work, are to come 
into force immediately. Approval is given to the use 
of incombustible dust throughout the roads to pre- 
vent the spread of an explosion, the object being to 
ensure that the dust on the floor, roof, and sides within 
a distance of at least 300 yards of the entrances shall 
always consist of a mixture containing not more than 
33} per cent. of combustible matter. Approval is 
also given to the proposal to use incombustible dust 
to an extent which will reduce the combustible matter 
in the mixture in parts of a mine immediately con- 
tiguous to the seat of the fire to 20 per cent. 

* * * 


In electing Mr. A. M. Kennedy as President of the 
Shipbuilding Employers’ Federation at the annual 
meeting held in Edinburgh on Monday last, the ship- 
building industry has secured an admirable successor 
to Mn W. H. Dugdale. The new president is managing 
director of the Northumberland Shipbuilding Com- 
pany, of the Fairfield Yard, and the Monmouth Ship- 
building Company, Chepstow. Through these associa- 
tions he is also prominently identified with other indus- 
trial interests included in the Sperling group, among 
these being Doxford’s and Workman Clark. 

a N 

Ir was stated at the meeting of the Severn Com- 
mission at Worcester that an order had been pro- 
mulgated authorising an increase in canal tolls and 
charges up to a maximum of 150 per cent. Doubts 


have been raised as to the legality of such an increase, 
as the Ministry of Transport Act makes it incumbent 
on the Minister to refer any proposal for increased 
tolls or charges to the Rates Advisory Committee and 
to take action only after that Committee has reported. 
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IN an interview:on the outlook for the shipbuilding 
industry, Mr. Lancelot F. Smith, the chairman of 
Smith’s Dock Company, Limited; * expresses the 
opinion that although American construction is 

rapidly declining, the building facilities which have 
been provided in the United States will not be readily 
scrapped... It will be a miracle, in Mr. Smith’s 
if a slump in the industry is averted. The dangers of 
the present situation are of a twofold character - 
the supply of ships may exceed the demand or the cost 
of production may rise to a point at which it will not 
pay the shipowners to place orders for new ships. The 
cancellation of orders has already, it is said, reached 
an alarming s The introduction of piecework 
instead of time work is the first remedy. 

* * * 


Tue tour of inspection of roads which is being made 
by Sir Eric Geddes and Sir Henry Maybury, the 
Director-General of Roads, has been in progress 
during the past week. Considerably over 1000 miles 
of road in England and Scotland have now been 
inspected, and special attention has been given to the 
new types of road construction of which experimental 
lengths have been laid in certain areas. It is hoped 
that at an early date a scheme to subsidise road- 
making and road improvement will be worked out. 
A sum of £10,000,000 a year should be available for 
this purpose. 

Sue 

THE lock-out of electrical workers continues, and 
it is not believed that any step towards a settle- 
ment will be made pending the inquiry by the Court 
which is being set up by the Ministry of Labour. It 
is announced that the Court which is to deal with the 
dispute will be presided over by Sir David Harrell 
and that the names of other members will be made 
known immediately. 

te srg 

SPELTER manufacturers are being hit by the low 
market price of the material, and several Swansea 
works have closed down. The chief competitor of 
the British industry is the United States, and it is 
the low quotations for the American product, rather 
than, as is asserted in some quarters, the sale of large 
Government stocks to a syndicate, which is the main 
cause of the present position. 

* *” * 


Art the meeting of the Investigation of Prices Stand- 
ing Committee on September 7th the rise in the price 
of petrol came up for consideration. It was decided 
to request the Motor Fuel Sub-committee to take 
special notice of the increase and to make an effort 
to expedite the completion of their second report, 
which is now in preparation. 

* * * 


COLLIERY enginemen, firemen, mechanical motor- 
men, and electrical workers have decided to give 
support to the miners in the event of a strike. The 
Executive Council of the National Amalgamated 
Union has passed a resolution that in each colliery 
district covered by the operations of the organisation 
notices shall be given for the whole of the members to 
cease work simultaneously with the miners in the 
event of a national strike. The general secretary was 
instructed to give notice of this intention to the Coal- 
owners’ Associations in the various areas. 

* * * 


FRENCH engineers, finding their efforts in connection 
with the Channel Tunnel thwarted, are, in association 
with Spanish interests, giving fresh attention to the 
scheme for tunnelling the Straits of Gibraltar. The 
estimated cost of the scheme is £100,000,000, and this 
high cost, it is believed, is calculated to prevent its 


realisation. 
* * * 


THE recent report that the Nippon Yusen Kaisha 
has decided to abandon the new shipbuilding pro- 
gramme in view of the slack state of the shipping 
business is denied by Mr. Yonejiro Ito, managing 
director of the company. As, however, the private 
dockyards are at present fully occupied with the 
building of new steamers, the company has decided 
to postpone the issue of further orders for the con- 
struction of the remaining new ships, aggregating 
about 400,000 tons. Orders for the construction 0° 
about 100,000 tons new vessels have already been 
given to the Mitsubishi and Yokohama dockyards 
and English shipbuilders. 
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te intention to close down the Omnia Works at 
sient | Cananave, near Luton, which has just been announced, 
is a reminder of the important part which this under- 
taking played during the war period on aeroplane 
production. The business rose from small beginnings 
to very large dimensions within a very limited period, 
and much of the conspicuous success attained was 
due to the ability in management displayed by Mrs. 
Hewett, who displayed great organising ability as well 
as practical knowledge on the engineering side. 

* * * 


Srortes have been in circulation during the past 
few days of satisfactory tests of new types of “ tanks.” 
The latest machines are, it is said, capable of speeds 
up to 30 miles per hour and are fitted with devices 
which make the crossing of rivers a much simpler 
problem than during the war period. There are 
rumours of super tanks possessing remarkable speed 
and great manceuvring qualities. 

* * * 


THE one-way motor plough, of which tests are to be 
made at the trials of the Royal Agricultural Society 
on September 28th and following days, is an interest - 
ing development. In its present form the one-way 
plough is built up of two sets of three plough breasts, 
one set being carried on either end of the main carriage, 
which in body design follows the lines of a tractor. 
The motor which is fitted is of sufficient power to 
haul three furrows in heavy clay soil. 

oO 6m 


AcTIon is being taken to induce manufacturers in 
the event of a coal strike to keep their works in opera- 
tion as long as possible. Mr. W. P. Rylands, the 
president of the Federation of British Industries, and 
Sir Allan Smith, the chairman of the National Con- 
federation of Employers’ Organisations have, with 
this end in view, addressed ‘a letter to leading manu- 
facturers and manufacturers’ associations stating that 
the closing down of works to put pressure on the 
miners is in the highest degree undesirable. Employers 
are told that it is their plain duty to keep their works 
open as long as possible, to mitigate the hardships 
which must result from the strike to the community 
at large. The dangers and difficulties of the situation 
must, it is pointed out, be very great in any case 
should a strike supervene, but they cannot fail to be 
aggravated by every addition to the ranks of the 
unemployed. 

* * * 

A LocK-out of ship repairers at the London Docks, 
involving nearly 3000 men, has taken place this week. 
The question at issue is the employment of labourers 
on what is claimed to be skilled work. Messrs. R. H. 
Green and Silley Weir, in announcing the lock-out, 
which applies to members of the Ship Constructors’ 
and Shipwrights’ Association and the National 
Society of Ship Painters and Decorators, state that 
the lock-out has been caused by the action. of members 
of the unions named in preventing members of other 
trade unions from doing work which they have been 
accustomed to perform for many years past. It is 
asserted that notice to enforce an agreement to break 
this old practice was given without any previous dis- 
cussion, and that all attempts to restore the status quo 
ante having failed pending a settlement of the question 
in dispute, the only alternative was a lock-out. The 
men’s argument is that the unions were willing to 
grant membership to labourers who could give proof 
that they were efficient shipwrights or painters. 


* * * 


A COMMITTEE of the Council of the Institution of 
Engineers and Shipbuilders in Scotland, appointed 
to consider the question of engineering training, has 
issued its report. Attention has been devoted during 
the inquiry to the case of boys leaving school at the 
age of fifteen with a general education, it being recog- 
nised that these boys form the rank and file of the 
engineering industry. It is recommended that boys 
should enter the employment of the firm with whom 
they are going to train immediately on leaving school, 
that the usual period of apprenticeship should be for 
five years, that the ‘‘ sandwich” system should be 
encouraged, and that, as supplementary to the day con- 
tinuation classes, employers should provide definite 
courses of training in each trade and give oppor- 
tunities to boys to exchange from one branch to 
another. The greater use of employment exchanges 
is advocated. 


* * * 


Tue West Kent Main Sewerage Board has, it is 
reported, decided to place a contract with a Cologne 
firm for a locomotive at the price of £440. The lowest 
tender from an English firm is stated to have been 
£900. 
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THE WHITECROSS WIRE ROD ROLLING MILL 


(For description see opposite page) 








FIG. 1—GENERAL VIEW OF MILL INTERIOR 
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FIG, 2—?LAN OF MILL, SHOWING OLD AND NEW METHODS OF DRIVING 
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| exhausting intoa vacuumof 27#in. 
mounted on a combined bed-plate and is direct coupled:| troller in a certain position the motor runs on half 
to a 1500-kilowatt 80: per cent. power factor, 1875 | load at 15 per cent. speed reduction. There is no 
| kiV.A., three-phase,’ 50:cycle,'2000-volt, 3000 revo-| possibility of damage being done by throwing over the 


Electrically Operated Wire Rod | 


Rolling Mill. 


‘This. machine is)! 


| lations per minute alternator with direct-coupled | 


AN interesting instance of the adaptation of the | exciter. 
Marchent and Morley, Limited, and ,consists of one | 
horizontal surface, condenser capable of dealing with | 
24,000 Ib. of, steam) per, hour: giving: a vacuum.,, of 


electric drive to a wire rod rolling mill has recently 
been successfully carried out atthe works of the White- 
cross Company, Limited, Warrington. The mill is | 





The condensing plant was made by Cole, | 


of the semi:continous type and was originally designed | 27}in.-barometer 30in._-when supplied with 168,000 | 
to reduce a steel billet of 2in. square section down to | gallons of water per hour at 80 deg. Fah. The cooling | 
No. 6 §.W.G. in sixteen ‘ passes,” the first ten of | surface provided is 3400 square feet: A centrifugal 
which are of the continuous tandem type, and the | pump supplies the’ circulating water and an air pump | 


last six passes in the Belgian fashion—the rod being | of Edwards type is fitted on the steam side. 


Both | 


“turned ”’ by hand. Originally the mill was operated | the above pumps, together with the hot-well pump, are | 


by a compound condensing steam engine of the side- | 
by-side. type, capable of developing 1200 indicated | 
horse-power with a steam pressure of 140 lb. pez square | 
inch. The steam cylinders were 234in. and 46in. | 
diarheter with a'common stroke of 5ft., and the speed 
was 00 revolutions per minute. A jet condenser with 
a 14in, bucket was worked by the tail rod from the 
high-pressure piston, The main crank shaft, 14in. 
diameter, carried two rope pulley wheels,  22ft. 
diameter, one of which drove the continuous. train 
by means of sixteen 2in. cotton ropes, the other driving 
a secondary shaft through twelve similar ropes, while 
the finishing train was driven from the secondary | 
shaft by twenty ropes, 1}in. diameter, at a speed of | 
450 revolutions per minute. The general driving 

arrangements of the mill are clearly shown in the plan, 

on the opposite page, in dotted lines. Serious 

troubles culminating in a broken erank shaft due 

to age and the subsidence of the foundations and 





‘air per minute, is provided. The filter is of the wet 
| 
} 


mounted, on a single sole plate and driven by means of | 


an 80 horse-power, 2000 volts slip-ring type induction | 


motor. An air filter, made by' W. Grice and. Sons, | 


Limited, capable of dealing with 9000 eubic feet of 


type, having a number of vertical plates, through | 
which the air is drawn in an upward direction against 
the flow of the water, which is, discharged under slight 
pressure by a rotating arm and against gravity. At 
the discharge end of the filter is fitted a section of 
baffle plates, which ensure that the air discharge shall 
be free from moisture before entering the alternator. 
The switchboard consists of four panels, lettered 
C, D, E, F, on the plan. Cis the alternator panel, D is_| 
the mill motor panel, E is the turbine auxiliary panel | 
for the condenser motor, F is the supply to other works 
motors. Spaces are left for panels A and B, which 
may be required subsequently to complete the elec- | 
trification of the rest of the works by“means of two | 

















FIG. 3—2000 HORSE-POWER MILL MOTOR 


the difficulty of maintaining the six bearings of the 
main crank shaft in alignment caused the company 
to decide to replace the engine by some more modern 
power plant. 

After making investigations as to the best modern 
practice for driving such pJants, it was decided to 
make use of a single large alternating-current motor— 
see Fig. 3—to drive the whole mill by means of current 
supplied by a turbo-alternator unit. The decision 
to adopt this system was influenced by the fact that 
this single large motor could be coupled up to an 
extension of the existing finishing train shaft without 
stopping the mill for more than a week-end, whilst 
the continuous train could thus be driven backwards 
through the existing 1}in. rope drive by the simple 


expedient of a coupling to join the two parts of the | 


secondary shaft. The power-house was_ therefore 
arranged alongside the old building, as shown in the 
lower portion of the plan, Fig. 2, on page 250, and in 
Fig. 4. This house provided space for the whole of 
the new plant, including a 20-ton overhead crane for 
lifting purposes. The change-over to the electric 
drive was carried out under the supervision of Mr. 
W. H. Patchell, M. Inst. C.E., the whole of the elez- 
trical plant being supplied by the British Thomson. | 
Houston Company, Limited, Rugby. 

_The generating plant consists of one 1500-kilowatt | 
high-pressure horizontal type Curtiss turbine, running | 
at 3000 revolutions per minute, equipped with the | 
latest type of speed regulating governor and self- | 
contained lubricating arrangements. It is the second | 
machine of anew design constructed by the above | 
firm. The turbine is arranged for working under | 
the following steam conditions :—145 lb. per square 


| contactor is under current limit control. 


more power units similar to the first. These panel 
boards consist of stone cell structures containing all | 
the high-tension apparatus arranged for remote con- 
trol, the operating handles for all instruments being 
mounted on black enamelled slate panels, which form 
the front of the switchboard. 

The mill motor shown in Fig. 3 is capable of develop- 
ing 2000 horse-power at 490 revolutions per minute 
on three-phase, 50-cycle, 2000 volts current. It is of 
the protected slip-ring induction type. This motor 
drives direct on to the finishing train shaft J at a 
speed of 490 revolutions per minute through a cast 
steel flexible coupling of compression type, manufac- | 
tured by the Power Plant Company, West Drayton. 
The controller for the mill motor is of the contactor 
panel type with cast iron grid resistances. It is so 
arranged that the mechanism is capable of with- 
standing frequent starts and stops in short intervals 
of time. There is also a permanent slip resistance 


| attached to this ecntactur board, providing for 15 per 


vent. slip continuously on half-load. The contactor 
panel consists of a number of contacts or magnetically 
operated switches mounted on a slate p&nel. The 
contactors are provided with interlocks to ensure the | 
proper sequence of closing, and the operation of every | 
The pro- 
vision of this slip is to allow of the rolling of thick 
rods, a quantity of which is from time to time required. 
The maximum speed at which it is possible to finish | 
a rod fin. or gin. diameter is about 400 revolutions | 
per minute, with a 12in. diameter roll, and the intro- 
duction of the slip resistances provides for this neces- | 
sary reduction in speed. 

The master controller, which is on the main switch- 


inch steam, pressure;and 150.deg. Fah. superheat, | board platform, is of the. tramway type and_is pro- 


vided with five points. ,.With the handle of the con- 


master controller too quickly, as the closing of the 
contactors is governed by the carrent-limiting relays 
in all cases. On the test bed at the makers’ works the 
steam consumptions of the turbo:set when supplied 
with steam at 145 1b, per square inch gauge, 158 deg. 
Fah. supetheat, and 27}in, vacuum, were as follows >>: 
Full .load,, 14.96 Ib. .,per, kilowatt. per hour ; . two- 
thirds. load, 15.62,lb. per kilowatt.per hour; threv- 
eighths, load,, 16,81 lb, per kilowatt, per, hour... The 
maximum momentary, speed variation was found, to 
be 6.6, per cent, and the, steady speed variation 
2.8. per.cent. 

The average weekly load factor of the mill is ..47. 
The major portion of the current generated is used for 


| driving the rod rolling mill, which, though running 


continuously in one direction, provides a somewhat 
fluctuating load from 1000 kilowatts downwards. 
The turbo-alternator drives in addition « 250kilowatt 
motor generator for general works supply purposes. 


|The steana consumption of the turbine under these 


conditions is only 15.91b. per kilowatt-hour. _ As 
stated above, it will be seen that the. turbine plant 
supplies power to three outlets: (1) the turbine 
auxiliaries, (2) the mill motor, and (3) power for the 
works. The plant was started up on September 6th, 
1919, and since then has operated without a hitch. 

Recording watt-hour meters are provided for each 


| unit absorbing power-and the steam consumption of 


the turbine is measured’through a Lea water recorder, 
through which the condensate from the hot well is 











FIG. 4—INTERIOR OF POWER HOUSE 


passed back to the boiler feed tank. The introduction 
of the electric drive has been found satistactory in 
practice. The small increase in the speed of the new 
drive over the old has resulted in corresponding 
increase in output, and the freedom from fluctuation 
in speed has resulted in an improved quality of pro- 
duct. In addition, there has been a considerable 
saving in cost of power and of expendit ure on cotton 
driving ropes, most of the rope drives having been 
eliminated by the rearrangement. Whilst it was 
hoped that the motor would in al! cases start the mill 
running light without assistance, a barring gear was 
provided on the secondary shaft in the engine-house, 
and it was found in practice that such gear was neces- 
sary in oriler to start the mill at the beginning of the 
week and tor slow running when putting on a new 
driving rope or for similar purposes. At all other times 
the motor has sufficient capacity to start the mill 
unaided. 

-It will be noted on the general arrangement plan. 
Fig. 2, that there is a small fly-wheel on the high-speed 
direct-driven shaft. This is part of the old drive and 
was put on to damp out vibrations in the rope drive 
from the secondary shaft to the high-speed shaft ; 
but in the present motor drive it is doubtful whether 
it serves any useful purpose. An interesting feature, 
of the individual drives is the method of driving the 
eighth, ninth, and tenth passes by means of chains 
of Westinghouse-Morse make. 

It may be of interest to give some figures of cost and 
output taken from the Whitecross Company’s records 
for the month of May. 1920. In the figures which 
follow it should be understood that the units for cost 
pt-poses are taken as the input into the mill mobor 
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and other power consumers, i.e., the useful work 
units distributed in the month, 376,260. 


Coat per Unit. 


d. 
Waweivoudt yd ogeh noie! ogee .194 
E Fuel, oil, waste, stores, and maintenance . . 612 
K Interest and depreciation — -132 
Administration charges 037 
EJ esitiet 
975 


Total per unit GS Sekt MQ ets 
® The output of finished rods rolled in the month was 
1997.7 tons, and the units consumed per ton 159. 
The cost of fuel has been taken at 32s. 9d. per ton 
delivered to the works, and the figures include cost of 
pumping water from the Mersey, the costs of water 
softenmg, wages of boiler-house, turbine and switch- 


board attendants, cost of ash disposal, and all costs | 


up to the point where current is delivered to the mill 
motor, but the wages of motor attendants are not 
included. 








A New Flexible Coupling. 


A For of flexible coupling for shafting which possesses 
several good features, and has recently been brought out 
by the Wellman Bibby Company, Limited, of 36, Kings- 


| ferences of the coupling flanges. ‘These grooves are a snug 
| fit for the spring at their outside ends, but gradually 
| fare out, in a trumpet form, towards one another. ‘Thus 
| when the coupling is transmitting only a ‘small torque, 
| practically the whole length of each limb of the spring is 
free to bend and accommodate any lack: of alignment in 
the shafts. As the load increases, however, the spring 
bears against the side of the groove,,and the span of the 
unsupported part is correspondingly reduced, with the 
result that it is better able to withstand flexure. In other 
words, the flexibility of the coupling is’ automatically 
adjusted to the load, and is not, as is the case with some 
designs, so stiff, with the object.of meeting overloads, 
that there is little resilience at light loads. 

In order to ‘facilitate assembly. the spring is. made of 
several circumferential sections, and each, piece has, its 
ends turned over to form nibs which project into recesses 
in the sides of the grooves, and thus hold the section in 

place. This precaution is necessary, as the combined 

| action of the turning couple and the inclined position of 
the spring, when it is loaded; tends to move it endways 
in the grooves when at work. 

The shell, or outside of the coupling, is a plain polished 
cylindrical drum, fitted with junk ri for the purpose 
of keeping grease around the spring. e junk rings are 
kept in position by means of rings sprung into grooves in 
the inside of the shell. ‘There are no projections, so that 
| the coupling can be cleaned while running without danger 
| to the men. 

The amount of shaft excentricity which the coupling 




















WELLMAN BIBBY FLEXIBLE COUPLING 


way, London, W.C. 2, is illustrated by the accompanying 
drawings and engraving. 

The coupling, it will be seen, is of the elastic type, but 
is nevertheless capable of supporting very considerable 
overloads—the makers have such faith in its capacity 
in this direction that they are now constructing one to 
transmit the 16,000 horse-power required for a rolling 
mill running at 100 revolutions per minute, and the over- 
loading to which the coupling may be subjected in this 


BS Overall Length. 

















will accommodate is, the makers say, more than that 
which would be caused by worn bearings before requiring 
relining, or more than the amount by which the bearings 


‘may be thrown out of line by the expansion of castings 
‘in such drives as those of steam turbines. The 


number of members between which the load is distributed 
results in a very low specific pressure between the parts, 
and this, coupled with the fact that the whole device is 
filled with grease, reduces wear to a minimum. 
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SMALL AND LARGE FLEXIBLE COUPLINGS 


service is, of course, very severe, as the maximum torque | 


sometimes rises to five or six times the normal value. | 
The means adopted to provide this high overload 

capacity consists in the use of a spring. to transmit the 

torque from one shaft to the other, of which the effective 


working length varies inversely as the load. This spring, 
which is plainly shown in the half-tone engraving, is of @ 
sinuous form, arranged in axial grooves round the circum- | 


The two line drawings give some idea of the capacity of 
the coupling, and show that it need not exceed about 
four times the diameter of the shaft in overall dimensions. 
The actual capacity is, of course, dependent on the speed 
of rotation of the shaft, and ranges from one-hundredth 
of a horse-power per revolution per minute in the small 
sizes, such as those generally fitted on shafts lin. in dia- 
meter, up to 11 horse-power per revolution per minute 


where the shaft is about 9in. in diameter. It should be noted 
that the limit of the speed at which the coupling can be run 
is,very high,.as it is well. balanced; and centrifugal action 
does not affect its working, with the consequence that 
the device has a very Wife range of application. 








Obituary. 
ISHAM RANDOLPH. 


A DISTINGUISHED American engineer of internation: | 
reputation has been lost to the, profession in Mr, Ishan. 
Randolph, who died at his home in Chicago on August 
2nd last, after an attack of bronchial pneumonia. H. 
was seventy-two years of age. Mr. Randolph was one «i 
a@ goodly list of American engineers who have achieve! 
fame through sheer ability and force of character, withou: 
the aid of a college education, but with the aid of persiste:,: 
study and determination. He was the son of Robert \. 
Randolph, M.D., and was born on a farm at/New Market, 
Va,, on March 25th, 1848, where he was educated by his 
mother and at private day schools, acquiring his enginee: 
ing knowledge and training in actual service, It wa 
a favourite remark with him that he broke into the pro 
fession with an axe, since his earliest experience was as 
an axeman on railway surveys. In 1872 he was‘engage: 
on surveys for the Baltimore and Ohio Railroad extension 
to Chicago. In 1880 he became chief engineer of th. 
Chicago and Western Indiana Railroad, and in 1886 was 
chief engineer of the Chicago, Madison and. Northern 
Railroad. 

His most prominent work, however, was on the Ch'cay:, 
drainage canal, of which he was chief engineer from June 
1893, until July, 1907, after which he acted as its con 
sulting engineer until 1912. He was in charge during the 
entire period of construction of this great work, which 
cost some £12,000,000, and has a hydro-electric plant 
developing 40,000 horse-power. 

His reputation in connection with this work led to his 
appointment. on the international of consultiny 
engineers for the Panama Canal in 1905 and 1906, and hv 
was one of the five members of the board whose minority 
report was accepted by the President and the Secretar, 
of War, approved by the Panama Canal Commission ani 
adopted by Congress. The work was carried out in 
accordance with the recommendations of that report. 
In 1908 President Roosevelt appointed Mr. Randolph 
to the board of advisory engineers, whose rt in 1909 
upheld the plans for a lock canal. Later he was chairman 
of the Illinois Internal Improvement Commission which 
prepared plans for a canal connecting the Chicago drainag» 
canal with the Illinois River, as a link in the waterway 
between the Great Lakes and the Mississippi River. One oi 
Mr. Randolph's brilliant and successful ideas was to 
construct a dam onend at the brink of the Niagar: 
River and then tip it so as to fall in the desired position 
to check the serious erosion of the river bed above th: 
Horseshoe Fall. This work was done for the Queen 
Victoria Park Commission of Niagara Falls, Ontario, 
Canada. Mr. Randolph was at different times consulting 
engineer for the province of Ontario and the Canadian 
power companies in regard to power development at 
Niagara Falis. His private consulting work was extensive 
and varied, but mainly related to drainage, water power, 
harbour work and other lines of ah the Alain ts 

Mr. Randolph was a member of the Societ; 
of Civil i the American Association of Engineers, 
&@ past president of the Western Society of Engineers, and 
a Fellow of the Royal Society of Arts (Great Britain). 
At the Paris Exhibition of 1900 he was awarded a gold 
medal for his work on the Chicago Drainage Canal, and 
later the Franklin Institute awarded him the Elliott 
Cresson medal for distinguished achievements in civil 
engineering. The University of Lllinois conferred upon 
him the degree of Doctor of Engineering in 1910. 








Tut ImpertaAL Moror TRANSPORT CONFERENCE.—By the 
courtesy Of the Society of Motor Manufacturers and ‘Lraders, 
the meetings of the conference in process of organisation by the 
Imperial Motor Transport Council will be held in the Pillar Hall of 
the Olympia Building, West Kensington, during the mornings and 
afternoons of October 18th, 19th, 20th, and 2Ist. Various 
problems and developments connected with Empire fuels, 
roads and transport will be discussed. At the time of the con- 
ference the main Olympia building will be occupied by the 
Society’s exhibition of commercial motor vehicles, the first 
representative show of its kind since the war. Delegates at the 
conference will thus have an opportunity of supplementing. 
by the study of practical developments, the information rendered 
available as a result of the discussions which will take place. 


‘tue IncorEAsED Prick oF Prerro..—IiIn view of the new 
increase in the price of petrol, the National Council of the Com- 
mercial Motor Users’ Association has requested all its members 
to use their utmost endeavours to save petrol and recommends 
that (a) a bonus shall be offered to drivers, based upon present 
average consumptions, to the extent of half the value of the 
petrol saved ; and (b) there shall be accompanying instructions 
to drivers to stop the engine when the vehicle is collecting or 
delivering, or when 4 halt, other than in traffic, may exceed one 
minute in duration. The Association, in addition to suggesting 
to the Profiteering Committee of the Board of Trade that this is 
one of the matters which very properly comes within its terms 
of reference, is taking active steps in conjunction with the 
Department of Scientific and Industrial Research and the 
Empire Motor Fuels Committee of the Imperial Motor Transport 
Council, to endeavour to bring about an increase in the pro- 
duction of alternative motor fuels. 

Water Borne PLant, FoR Souru Arrica.—A despatch has 
been received by the Department of Overseas Trade from his 
Majesty’s Senior Trade Commissioner in South Africa—Mr. 
W. G. Wickham, Goldfields Building, Elofi-street, Johannes- 
burg—to the effect that he has on occasion received inquiries 
for the names of British manufacturers of water boring plant, 
and that in this connection he would be glad to be furnished with 
catalogues or any other publicity matter, the production ot 
which, as occasion arises, would be of much more value to likely 
buyers than the mere supplying of names and addresses. In u 
country like South Africa a considerable market would appear 
to exist for such plant, and also for windmill pumps, the orders 
for which have in the past gone largely to foreign firms, ‘Ihe 
Trade Commissioner therefore suggests that the present is a 
convenient moment in which to consider the advisability of 





{ 
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establishing representatives in the country, ahd in any case he 
would be glad to receive publicity matter for reference purposes. 
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Railway Matters. 





Tue Ministry of Transport has consented to about 170 
yards of the Ravenhend branch of the London and North- 
Western Railway Company's St. Helens canal being 
abandoned as no longer necessary for navigation purposes. 


Tue explanation given by Sir Eric Geddes for four 
ambulance trains, of a total of 61 vehicles, being offered 
for sale instead of being turned over to the railway com- 
panies, is that the offer inade by the latter to the osal 
Board was not considered sufficient. 


‘THE London and South-Western Railway Company is 
the first to restore thé regers of compartments: . The 

Minimum of four first-class 
‘being essential stands, but a 












Ir is reported: that. 


recen concluded a 
holm Works for the 
motives ‘ for use 


Luleaa. The. priee for éach ts 
725,000 kroner. «..2- 


Tux Dagens Nyheter Yarns 
tive, Professor Lomonosov, 
after a visit to Berlin, where 
Locomotive Manufacturers?” t for the delivery of 
1500 locomotives within ome year. In this ¢onneetion 
it is stated from a German source that the Saxon Engineer- 
ing Company, formerly Riehard Hartmann me C, 
of Chemnitz, has received an order for locomotives to the 
value of 30 million marks. 


SomE strong criticism was made in the Press recently 
and the Ministry of Transport and the Great Western 
Railway Company in i were blamed because 
250,000 mackerel brought into the Cornish harbour of 
Mevegissey had to be thrown back into the sea. The 
explanation given by the Ministry was that there is no 
railway accommodation at Mevagissey, the nearest station 
being seven miles away. What would appear to be the 
actual facts are related in the Great Western Railway Maga- 
zine, Viz, that there was a dispute between the fishermen 
and the buyers, and the fish was not tendered to the 
railway company at all, 


pee te a & 

hat the Russian representa- 
jas returned to Stockholm 
made a contract with the 


We find, in the Great Western Raitway Mayazine, the 
prices that company is now paying for material. Loco- 
motive coal costs 36s, 5d, per ton as against J2s,, in 
1914; steel rails, £23 per ton instead of £6 12s. 9d.; rail chairs 
£14 12s. 6d. and chair bolts £50 10s. per ton, as compared 
with £4 16s. 6d. and £17 10s. respectively. Boiler plates 
are £29 10s. instead of £8 18s. per ton; steel, £38 per ton 
as against £9 6s. 8d. ; locomotive axles, £45 per ton instead 
of £15 5s.; buffer springs, £49 10s. per ton as compared 
with £16 9s.; wagon tires, £38 10s. per ton instead of 
£9 13s. 6d. ; bar iron, £30 10s. per ton as against £8 2s. 6d. ; 
rape oil, £133 per ton as compared with £30. Hay, for 
feeding thousands of horses, costs now £14 per ton as 
against £4 6s. 4d. Loeomotives, we may add, cost between 
£120 and £150 per ton instead of about £40 as before the 
war. . 

Accorpin6 to the Board of Trade returns, the value of 
the railway material exported during the seven months 
ended July 31st last was as follows. the corresponding 
figures for 1919 being added in brackets :—Locomotives, 
£2,977,655 (£517,331); rails, £1,387,030 (£1,0565,043) ; 
carriages, £851,270 (£249,882); wagons  £3,195,889 
(£646,913); tires and axles, £764,791 (£525,380); chairs 
and metal sleepers, £448,851 (£145,381); miscellaneous 
permanent way material, £1,394,349 (£475,737); total 
permanent way material, £5,180,745 (£1,700,060). The 
quantity of rails exported was 73,746 tons (65,621 tons), 
and of chairs and sleepers 21,021 tons (8938 tons). During 
the month of July alone locomotives to the value of 
£129,140 were sent to the Argentine, making £328,650 
for the seven months, and of £324,089 to India, making 
£1,530,858 for the seven months. 

In view of the large increase in road accidents, it has 
been suggested that the Ministry of Transport should be 
given powers similar to those conferred on the Board of 
Trade, by the Regulation of Railways Act, 1871, to hold 
inquiries into all such accidents, and to publish reports, 
with dations. 1t has been proposed, further, 
that aeroplane mishaps should be similarly investigated. 
It is not without interest to note that although inquiries 
into railway accidents were not sanctioned until the Act 
of 1871, they had been held for, at that time, twenty-five 
years or more, as, since the Regulation of Railways Act, 
1840, all accidents ‘‘ attended with personal injury ” had 
been reported to the Board of Trade. By the Act of 1842, 
the requirement was made to apply to “ serious accidents 
occurring in the course of public traffic upon the railway 
belonging to such company, whether attended with per- 
sonal injury or not.” 

Tue four-weekly railway operating statistics of the 
Ministry of Transport, as a result of the further information 
they contain, become of greater value with each issue. 
A couple of months or so ago details of the operations of the 
important minor railways and of the Irish companies were 
given. One new table of particular interest introduced 
in the May 25th returns relates to rolling stock. From 
the return for the four weeks ended June 20th we learn 
that on May 23rd 1172 new locomotives had been autho- 
rised and 1075 ordered—606 to be built in railway shops 
and 469 outside. Of the 606, 71 had been completed, and 
44 of the 469. During the year 792 locomotives had 
received heavy repairs, and 826 light repairs. There were 
4856 under repair, and 1416 awaiting repair. Corre- 
sponding figures are given as to passenger vehicles, and 
of other coaching stock, but we need not reproduce them. 
Of railway-owned wagons, 45,531 had been authorised 
and 40,729 ordered—-19,255 to be built in railway shops 
and 21,474 outside. Of the former, 6721 had been com- 
pleted, and of the latter 2549. During the year 13,071 had 
received heavy repairs, and 100,395 light repairs; whilst 
11,236 wers under repair and 29,683 were awaiting repairs. 
These last two items are, we calculate, equal to 5.6 per 
cent. of the whole, which is little above the pre-war 


percentage. 





Notés’ and Memoranda: | | 





Tue Electrical Research Committee, which was estab- 
lished in 1917 to take over all investigations initiated by 
the LE.E. and the B,E.A.M.A., is about to be regis- 
tered at the« Board of Trade as an Association with 
the object of promoting research work in the electrical 
and allied trades, and with power to establish laboratories 
and carry on experiments to that end. A research scheme 
has been approved by the ment of Scientific and 
Industrial h, and this department will make grants 
when registration has béen completed. 


Ir is stated that Denmark has a large surplus of bricks 
at present, and an important transaction has been arranged 
whereby the United States is to send coal in exchange for 
bricks. Danish bricks ean be delivered in New York for 

article 













‘| article. 


tageous to Denmark. The only questi 
Danish brick can be satisfactorily abso 
Statés, as it is 20 per cent. larger than the 












}  Ipwas reported in a recent issue of the Mining Magazine 
that Messrs. W. H. Dorman and Company, Limited, of 
Stafford, have applied the Constantinesco principle to a 
new type of rock drill, in which the rapid hammer blows 
are obtained by a system of wave-transmission through 
water. The static pressure in the pipe line is 100 lb. per 
square inch, the pressure of the wave is 1500 lb. per square 
inch, and the drill receives forty blows per second. The 
piston generating the wave is part of a hydraulic machine, 
which is conveniently driven either by an electric motor 
or by some other high-speed prime mover. In the drill 
the wave is employed also to give a rotating motion to the 
steel. The steels are hollow, and the water passes down 
them, with the result that the rock dust is converted into 
sludge. Tests have shown the power consumed to be less 
‘than when compressed air is employed. 


For some time past the Dominion and Ontario Gevern- 
ments have been investigating the possibilities of exploiting 
nada. 


the peat-deposits which exist in different parts o1 
During the period from 1908 to 1915 there were located and 
mapped, with determinations of depth, character and 
quantity of peat, fifty bogs, covering an area of nearly 
140,000 acres, and estimated to yield about 115,000,000 
tons of fuel. In addition, there were twelve bogs found to 
be adaptable for producing peat litter, and of a capacity 
of approximately 10,000,000 tons. Of this, 26,500,000 
tons of the fuel are within shipping distance of Toronto, 
23,500,000 tons in the Montreal district, and about 
16,250,000 tons along the St. Lawrence and convenient 
to the city of Quebec. The peat has a calorifi¢ value of 
9000 B.Th.U. per pound, and the schemes for the develop- 
ment of the deposits, according to the Canadian Engineer, 
are making good progress. ka 
A new form of high voltage alternating-eurrent meret 

vapour lamp is deseri by M. M. 


possible to run such lamps on ap alternating supply. by the 
use of special electrodes, but with the new lamp this 
difficulty is overcome by introducing neon gas into the 
tube. The lamp is. connected to a 110 3000 volts 
transformer, and when first switched on exhibits the 
characteristic spectrum of luminescent neon. This, 
however, is quickly replaced by thé mercury spectrum, 
as the mercury volatilises, and im seven minutes the lamp 
attains a steady state. There is then a drop of 50 volts 
per cm. of tube, and an internal temperature of 700 deg. 
Cent. is attained. The present lamp consumes 1 

at 2250 volts, but it is hoped to construct lamps taki 
up to 10 kilowatts and furnishing the most powerful 
source of ultra-violet energy known. 


ImpoRTANT as are the results from the point of view of 
trade propaganda to be obtained from the introduction of 
foreign students into British works, the effects of what 
might be termed the reverse method—the instruction 
of the student in his own country—must also be very 
carefully considered, states the Bulletin of the Federation 
of British Industries. The French Government has 
long recognised the valuable opportunities in a backward 
country such as Turkey of strengthening both the political 
and the commercial position of France by the spread of the 
French language and culture, and has encouraged the 
establishment of a regular system of education in Turkey. 
As a contrast to this elaborate system, two high schools 
represent the only attempt of Great Britain to offer 
English educational facilities in Turkey. The fees, more- 
over, are considerably higher than those charged in other 
foreign schools, many of the French schools being prac- 
tically free. The obvious result is the prevalence of 
French language and commercial practice, with a corre- 
sponding influence upon trade. 


Accorp1iné to information received by the Department 
of Overseas Trade, electric power supply authorities in 
Switzerland, with very few exceptions, have been obliged 
to raise the price charged for electric current, which has 
become an increasingly expensive commodity. It has now 
been suggested that there are at present only two ways of 
supplyifig electric power at cheaper rates. The first way 
consists in erecting larger power stations and constructing 
more extensive artificial lakes in the high-lying mountain 
valleys. The high cost of construction work mitigates 
against this proposal. The second suggestion is to en- 
courage the use of electric current during the night by 
reducing the charge during those hours when the water 
power is running to waste. In this connection a new in- 
dustry is now growing up in Switzerland for the econstruc- 
tion of electric stoves for the heating of private houses. 
The electric energy used for these stoves is generated at 
night, during which time the stoves are heated up, whilst 
in the morning the electric supply is turned off and the 
stoves remain warm during the whole of the day. These 
stoves contain either water, oil or terra cotta. In all 
modern houses and hotels, a large quantity of water is 
heated by electricity, the electric current for which is pro- 





duced between midnight and 6 a.m., and in consequence, 
can be provided at a cheaper price, 


a 


Miscellanea. 





Ir is hoped that developments now in progress will 
enable the Government to proceed with the construction 
of the State iron and steel works at Bowen, Queensland. 

Ir is reported from France the Ministry of Marine 
contemplates the construc submarines of 1100 
tons each in 1921, four to be constructed at Cherbourg, 
and the two. others at Tow on. id 

Iris stated that plans have been completed for laying 
a pipe line 102 kiloms. in for the transport of wine 
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about 22.6 dols. per 1000, whereas the 2 3 
costs between 25 and 30 dols. It is felt that the export of. 
80,000,000 bricks on these terms will. be y ery adve 





from the regions of Requema and Utiel to the port of 
Valencia. The pipe will be in drawn steel without longi- 
tudinal joints. If this pr is carried into effect it will 


ba great saving in ¢ost of tra rting the million 
tes of wine which the two towns mentioned export 
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.'the Chamber of Com- 
‘ States the Department 
raise & loan of 2,100,000f. for the 
rtain improvements at the port of 






986° of effecting ce on ook 
La Pallice. These improvements ine’ the acquisition 
Fol oight dléetrio “cranes, tho “eehstruction of electric 
tracks for the cranes, and the enlargement of the electric 
sub-station. es 1 
Unper the title of Chantiers Navals Belges a new com- 
pany has been formed, with iquarters at Antwerp, to 
earry on the construction and of ships, boilers and 
machines, as well as general me construction. The 
500f. each, 1 i the capital of 
1,250,000f., have been su and paid up to the extent 
of 20 per cent. Furthermore, 2500 shares, ranking for 
dividend but without any designation of value, have been 
allotted, share for share, to subseribers. 


Tue plans of the 












ge Persian Company and other 
interests affecting the ul jan oil industry include, 
it is stated, the formation of an English company to take 
over the Stealla Romana Petroleum Company. The 
capital of the Roumanian company is nommally four 
miltiogi Sterling, and before the war it had a production of 
between 300,000 and 400,000 tons of oil annually. Its 
preduction last year was 240,000 tons, but it is anticipated 
that an output of at least 400,000 tons can be obtained. 
Surps constructed in the United States and officially 
numbered by the Bureau of Navigation of that country 
during the year ended June 30th totalled 2135, of 3,695,234 
gross tons, not including twenty-three vessels of 39,507 
68s tons, built for foreign owners, which made a grand 
total of 2158 vessels of 3,734,741 gross tons. The vessels 
built for American owners included 1141 of 2,115,222 gross 
tons on the Atlantic and Gulf Coasts, 389 of 1,195,800 gross 
tons onthe Pacific Coast, 269 of 371,868 gross tons on the 
Great Lakes, and 136 of 12,344 gross tons on western 
rivers. The vessels built for foreign owners were :—Six 
steel vessels of 20,809 gross tons, and soventeen wooden 









vessels of 18,698 gross tons. 

export of iron ore from Sweden during the first 
ix months of the present year amounted to 1,505,000 tons 
‘as compared with 910,000 tons during the same period 
last year. The exports of iron during the first half of 
this year totalled 134,400 tons, an improvement on last 
year’s figures for the same period, which were 129,600 
tons. The statistics for the period January to July of 
the years 1911 to 1920 show that the export of iron was 
largest in 1916, when it reached 276,000 tons, and that it 
touched its lowest point last year, when, as stated above, 
it was reduced to 129,600 tons. During the first six months 
of 1920 imports of iron amounted to 112,500 tons as 
compared with 35,400 during the same period last year. 

A RECENT report embodying investigations in Germany 
relative to the cost of labour as compared with the pro- 
ductive capacity of the works shows that while the output 
of an average foundry in 1914 was approximately 84,000 Ib. 
for each employee, this figure dropped to about 81,000 Ib. 
in 1916, and while the decrease may not be considered 
excessive, states The Iron Age, it should be borne in mind 
that it was not until 1917 that the pinch of foodstuff 
made itself severely felt in Germany. To what an extent 
this latter item affected production is clearly revealed 
by the figures published in the report covering the year 
1917. In that year the output had diminished to 67,000 Ib. 
and in 1918 to 56,200lb., while in 1919 production had 
even sunk to 43,500 Ib. The average wages have, however, 
increased from 1463 marks in 1914 to 5444 marks in 
1919, so that the cost of production per 1000lb. of 
output jumped from approximately 17 marks in 1914 to 
approximately 124 marks in 1919. 

AccorpinG to electricity supply statistics contained 
in the return recently published by the London County 
Council, which for local authorities relate to the year 
ending March 31st, 1918, and for supply companies to 
December 31st, 1917, the total plant capacity of the 
London boroughs—excluding transformers and motor 
generators used for bulk supply, was 131,766 kilowatts, 
the maximum load 86,596 kilowatts, and the total number 
of consumers was 57,324—including 11,006 in Maryle- 
bone—the total connections being 243,583 kilowatts. For 
the companies the corresponding figures were 218,715 
kilowatts, 125,493 kilowatts, 118,836 consumers—14,658 
of City of London, 27,998 of County of London, 16,308 of 
Metropolitan and 11,813 of Westminster Companies—and 
377,706 kilowatts. In the extra-London area the plant 
capacity of the local authorities was 72,086 kilowatts, 
the maximum load 45,969 kilowatts, consumers numbered 
62,266—including 7460 in Wimbledon, 6174 in Ealing, 
5992 in Croydon, and 5555 in Ilford—and the total con- 
nections were 139,822 kilowatts. The totals of the com- 
panies are not complete, but the capacity is returned at 
12,614 kilowatts, maximum load 13,381 kilowatts, con- 
sumers 25,414, and the total connections 52,265 kilowatts. 
The London Borough Councils sold 198,194,693 units, of 
which 153,246,950 were for power and heat ; the London 
companies sold 253,790,270 units, including 166,669,499 
for power and heat. The average load factor of the London 
Councils was 28.5 and of the companies 21.5 per cent. 
In the extra-London area the local authorities sold 
110,548,900 and the companies 65,078,748 units, but 





separate figures for power supply are not given. 





254 THE ENGINEER Serr. 10, 4920 








MACHINE: TOOLS: :4T°OOLYMPIA ; 


(For description see page 244) 








y 
womens or * 


es 


> kas) 
BBs. ig OE TPN EION & a 
o ’ a 
‘ > 


ad 





69s BO 6 ERGO 
































‘a ” 
4 
i 





ihe iin 


tlt 


ies 
rer ennieen 














FIG. 26—ARCHDALE’S ALL-GEARED VERTICAL MILLING MACHINE 
A—EIGHTEEN-SPEED GEAR BOX B—TOP OF MACHINE COLUMN C—FEED GEAR BOX D—INTERMEDIATE SLIDE 
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A Threatened National Lock-out. 


THERE are few indeed of our readers who will not 
agree with us that the most sinister aspect of recent 
labour movements is their political bearing. It is a 
growth of only a few years, and its origin may be 
traced to the first occasion on which the Government 
of the day intervened in a labour dispute. The whole 
status of the trades unions was changed by that 
untoward event. The foundations of their political 
power were greatly strengthened. Strikes, which 
before that time were business affairs between 
employers and employed, became national affairs, 
for it was always in the power of labour to embroil 
Cabinets by extending the bounds of the dispute. It 
was only necessary for a strike or dispute to assume 
sufficiently large proportions to force the Government 
to intervene, and as intervention always meant com- 
promise the unions were invariably the gainers. 
Hence we may say that the formidable proportions 
of the strikes of to-day are attributable directly to the 
interference or intervention of Governments in trade 
disputes. Many leaders of thought foresaw the danger. 
They perceived that the labour vote would gain a 
new and dangerous influence ; that Cabinets, subject to 
a score of diverse forces, would be weaker than unicns 
with a single object in view; and that small local 
affairs would be raised to the first magnitude by the 
solicitousness of Parliament. This is a non-political 
paper and we write with no political bias, but merely 
state a familiar fact when we say that one politician— 
the present Prime Minister—is more greatly respon- 
sible for the present condition than any other man in 
the kingdom. With a genuine desire to serve a class 
of the community whick he believed stood in need of 
help he was led step by step from action to action, 
which gave ever increasing power to that section 
and has at length raised it to a position when it dares 
to defy the Cabinet, the country, and the constitution. 

It may be doubted if there is any escape from the 
position to which the industrial affairs of the country 
have been brought. It may be doubted if ever again 
the country will be free from the menace of the 
national strike. It may be doubted if ever again 
labour will be unable to daunt Governments. But 
if it be impossible to take from labour the lever which 
a mistaken policy has placed in its hands, it is still, 
fortunately, within the power of the country to see 
that it is not allowed to wield that lever with the 
indiscriminating mischief of a giant. We have not the 
least desire to see the trades unions crushed, for we 
recognise fully the good that they have done and the 
good they can do. But we do desire to see their 
powers restrained within appropriate bounds, and we 
wish above all to see their political influence destroyed. 





There is no parallel to them in the country, no body 





of men that can hold the kingdom to ransom, for its 
own ends... They enjoy a power which was never 
anticipated, for they are able to upset the basal prin- 
ciples of democracy and to make the minority more 
powerful than the majority... It is against that we 
have to fight. It is to destroy that power—not, the 
unions, but, the sinister influences behind or within 
th» unions+-that many. employers are heard to say 
that the fitting reply to the miners’ strike and the 
E.T.U. strike is a general lock-out. Employers haye 
learnt by successive experiences that reliance cannot 
be placed on the Government, that however much it 
may protest its intention to be firm it will at length 
give way in some measure, make some concession, 
make some. terms to save the face of labour, find sonie 
loophole for the escape of labour leaders, do some- 
thing to obviate the shame of defeat. Their temper in 
these circumstances. is not surprising, and it is least of 
all surprising at the present moment, when they see 
a magnificent trade slipping through. their fingers 
because labour costs close. the markets to them, and 
because the instability of conditions is such that 
forward contracts cannot be made. Oppressed by 
irritating and hampering taxation and worried by 
incessant labour troubles, it is small wonder that many 
of them profess their readiness. to close down their 
factories till a more stable condition of affairs has 
been attained. But profoundly as we sympathise 
with them, we trust that calmer counsels will prevail, 
and that, even if the miners’ strike does take place— 
we confess that we do not think it will—factories will 
continue in action until they are forced. to desist by 
the exhaustion of fuel. It might not be in the interests 
of the employers to take this course. It is probable 
that many of them would lose directly by so doing, but 
it would be in the interest of the country, and we 
should be glad to see the employers showing labour 
that they, at least, will not sacrifice their own people 
for the gratification of their private ends. We thank 
Heaven there are, all over the kingdom, factories of 
various kinds in which the most cordial relationship 
exists between employers and employed. That 
relationship is an asset of incalculable value. but it 
would be sacrificed if at the very time when there was 
acute suffering through causes over which the work- 
people had themselves little or no control, and with 
which by far the greater majority had no sympathy, 
the works that could be kept going were shut. On 
the other hand, if the works are kept open until the 
last moment it will be remembered to the honour of 
the employers that they did their best to mitigate the 
misery the miners had caused, and that they did not 
withhold what little bread they could offer from a 
starving people. We foresee a grim certainty that 
this action of employers will be presented before 
labour as a wile of capital. But whichever course 
employers take, whether they lock out or whether 
they keep open to the last, they will be held up to 
opprobrium, and since they must be blamed in either 
case, it is best that they should take a course which 
is both sound policy and fine humanity. 

At the dinner on Friday last, at which the opening 
of the splendid exhibition of machine tools at 
Olympia was celebrated, Sir Alfred Herbert expressed 
in a few brief sentences the crying need of the country. 
He alluded to the magnificent openings for trade that 
presented themselves on all hands, and said that the 
only thing required for the enjoyment of them was 
stability. Considering the difficulties with which 
industry had to contend, it was astonishing that there 
wes any trade left in the country at all. The world 
was waiting to buy from us if we would let it. “If 
the unstable factors would settle down for a year we 


could,” he added, ‘“‘do the workers of the country © 


more good in steady trade than could be done by ten 
years of industrial strife.” It is impossible to insist 
too strongly on that fact, a fact which every employer 
in the country would endorse and underline. We 
should like to see it blazoned on every hoarding in 
the country and would even suppress our antipathy to 
the use of the Nelson Column and the facade of the 
National Gallery for advertisement purposes if thereby 
the public could be made to know that nobody is well 
served by strikes at the present time; labour gains 
nothing, everyone else suffers, and the restoration of 
the country is delayed. It is to the public we must 
look in the long run in these national strikes. If the 
Government hesitates and vacillates it is for the public 
to strengthen its arms and its determination; if 
labour threatens and menaces, it is for the public to 
defy it. The public must make up its mind to groan 
under the uneasy rule of revolutionary labour for 
ever or, now, take up arms in this sea of trouble and 
oppose it. 


Problems of Corrosion. 


THE extremely high cost of both materials and 
labour required in structural engineering of all kinds 
raises the question of the really efticient prevention 
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of corrosion to a fresh level of importance. It is 
true, of course. that importance has always been 
attached to the protection of steel structures from 
rusting, but it is also trve to say that the object aimed 
at has never been entirely achieved except at a cost 
which, formerly, was regarded as prohibitive. It is 
here, however, that the enormous rise ‘in prices has 
altered the balance of things, so that the question 
whether the cost of any particular method of prevent+ 
ing corrosion is really prohibitive or not should 
perhaps be reconsidered in a number of cases. ‘The 
ultiniate result of the consideration must, of course, 
depend on how far the cost of the protecting process 
has increased, not only in proportion to the first cost 
or the cost of replacement of the structure, ‘but also 
in relation to the efficiency of the protection pro- 
vided. It must be borne in mind that the cost of a 
given structure, so far as materials are concerned, at 
all events, is a function of its weight or volume, ‘while 
the cost of protection from corrosion is a function of 
the exposed surface. A comparatively small inerease 
in the cost per pound or ton of the structure itself 
will, therefore, justify a relatively much larger inerease 
m expenditure on surface protection per square foot. 

One of the main difficulties associated with this 
whole problem lies in the selection of a protective 
process which is both efficient and readily applicable 
to the work in question. The simple application of 
paint, even of the best available quality, is well 
known to be a palliative rather than a remedy for 
corrosion, so that not only must the paint be renewed 
at comparatively frequent intervals, but a gradual 
deterioration by corrosion takes place in spite of it, 
and at times and in inaccessible places, such deteriora- 
tion becomes unplesantly serious. It is not surprising, 
therefore, that scientific research and inventive in- 
genuity have exerted themselves to provide better 
means of protection. The process of coating with 
zinc or “ galvanising,” whether by immersion in 
molten zine or by the electrolytic deposition of zinc 
on the steel, is, of course, too well-known to require 
more than mention. Its very great protective value 
is fully recognised and it is widely used, but mainly 
in architectural work. Its application to larger struc- 
tures resolves itself into a question of cost and of the 
practicability of applying the process to really large 
work. These difficulties are, however, limitations 
which could be overcome with present-day resources, 
if it were found, on reconsideration, that the cost was 
justified. Other metallic coatings are also found to 
give excellent protection, but most of them are more 
costly and rather less satisfactory than zinc. On the 
other hand, methods of applying metallic coatings 
have been developed in recent years which seem to 
offer important possibilities. Thus the process known 
as “ Sherardising” consists in a species of cementa- 
tion process in which the surface layers of an object 
become permeated by and coated with zinc as the 
result of heating the object while embedded in zinc 
dust. A somewhat similar process, known as “ caloris- 
ing,” provides the steel object with a surface coating 
consisting of a mixture of aluminium and aluminium 
oxide, but it is mainly employed to minimise scaling 
under the action of heat. Neither of these processes, 
however, appears to be at all applicable to larger work. 
On the other hand, the method of coating metal and 
other objects with a metallic coating by means of 
the process of spraying, which has been invented and 
developed by the Swiss inventor, Schoop, presents at a 
events the promise of being almost as easily applied to 
large work as paint itself. This process appears to 
offer many tempting advantages, although there are 
also countervailing difficulties. For instance, a cheap 
inetal such as lead, which has great powers of resisting 
corrosion, can be readily applied by its means, and 
the apparatus required is readily portable and may 
be used in almost any situation. On the other hand, 
the coating produced consists of metal in a relatively 
weak condition, often containing a large proportion 
of oxide, so that its power of resisting mechanical 
disturbance is relatively small, and there is also a 
very serious difficulty in securing good adhesion 
between the sprayed deposit and any smooth metallic 
surface. 

We cannot, in this place, deal exhaustively with 
any one of the methods of protective coating, nor 
even enumerate all those which appear to offer pro- 
mise of yielding effective results. It is for the engineers 
interested in this matter, and perhaps for the tech- 
nical institutes, to go into these questions exhaus- 
tively and to make the necessary trials and investiga- 
tions. So far as non-ferrous metals are concerned, 
this task has long been in the hands of the Corrosion 
Research Committee of the Institute of Metals, which 
has produced valuable work, although searcely touch- 
ing as yet upon the question of protective coatings. 
No corresponding work is, however, being done in 
regard to iron and steel, and yet it is these metals in 
which corrosion is most rapid and is liable to bring 





about most serious results. Perhaps the former 
cheapness of these mratérials HasAlessened the interest 
taken in their protection—it was so easy to allow for 
@ certain amount of corrosion by using:a little more 
steel. But steel, which now costs many times its 
former price, corrodes as rapidly and easily as ever, 
and it is well worth while to reconsider the whole 
situation from that point of view. 








British Association. 
No. LII,* 
SECTION G. 
At the meeting of the Engineering Section on 
August 25th Mr. 8, F. Edge presented a paper on 
VIEWPOINT OF 


“Farm TRACTORS FROM THE THE 


UsErR.” 


Mr. Edge traced the history of the subject as the 
result of twenty years’ experience of farm tractors. 
During this period Mr. Edge stated he had used and 
given careful consideration to all types of tractor, 
from the original Ivel tractor down to the latest 
machines built. ‘The slow progress had, he said, been 
due to the fact that the earlier tractors were of 
insufficient power. The engine was nominally of 
12 horse-power, but-developed: little more power-than 
that of a good team of horses.. Moreover, the original 
[vel was seriously handicapped for the reason that 
the trials were made by the late Dan Albone on land 
in the vicinity of his own works at Biggleswade, 
which was good light soil, whereas when the tractor 
was tested on clay it gave a very différent pérform- 
ance. Another reason why the tractor had made 
such slow progress. among farmers was, that horses, 
labour, and horse-feed were in past years very cheap, 
and there was little incentive to make the capital 
outlay involved in purchasing a tractor. Mr. Edge 
said that he still used an early type of lvel tractor to 
cut hay and draw a reaper and binder. It did the 
work with less fuel than any of the modern machines. 
For his own work with fields ranging from five acres 
upwards he had found that a tractor able to put in 
three furrows was desirable. In practice the two- 
cylinder horizontal engine tractor was able to be 
worked most days in the year, whereas the four- 
cylinder vertical engine tractor so far used had proved 
less satisfactory in service than the slower running 
two-cylinder horizontal. He had not yet on any 
of his farms, however, used a tractor as well made 
from the point of view of material and construction 
as a first-class motor lorry chassis. At the present 
time the cost of a good tractor was such as to restrict 
sales, but there was a noticeable tendency to experi- 
ment with high-power tractors like the Fiat. If 
these bigger machines were to stand up to their 
legitimate work they must, however, be better built 
than their predecessors. A point which was some- 
times overlooked was that 90 per cent. of machinery 
on farms was used by people with very small know- 
ledge of mechanics, being practically unskilled labour. 

Dealing with different types of tractors, the author 
said that for ploughing, the self-contained motor 
plough like the Crawley or Moline was a fine implement 
making a strong appeal to the older school of agri- 
culturists owing to the clear cut deep work it would 
do and the small headlands required. At present he 
believed, however, in the rather heavy two-cylinder 
tractor, of which the Titan was a good type, for plough- 
ing and deep cultivation. Such a tractor would pull 
the mower or two reaper binders, but he recognised 
that for this class of work a faster machine of the 
Austin, Fordson, Wallis, or International Junior 
type was to be preferred. Such machines cut the grass 
quickly, turned it, and could then be employed to pull 
a big wagon with a hay-loader behind. It was not 
only the labour-saving but the time-saving which was 
of importance. The ideal tractor could also be 
employed for road haulage, although he believed as 
time passed the design of road and field machines 
would get much wider apart and less effort would be 
made to supply a machine to do all classes of farming 
work. At present the Austin was one of the best 
examples of a machine for ploughing, harvesting, or 
road work. The caterpillar type of tractor was 
declining in popularity. It had manifest advantages, 
but the maintenance cost of the chain tracks and the 
numerous bearing surfaces would cause it to decline 
in popular esteem unless some fresh development in 
design were made. 

In the year 1917, when tractors were found to be of 
vital importance to our food supply, British industry 
was practically dead. It revived under Government 
orders, but the situation made it necessary to import 
thousands of American machines, many of which were 
quite unsuitable to British conditions. The orders 
then placed with American manufacturers, in spite 
of the fact that many of the machines were unsuit- 
able for British conditions, gave them a valuable start 
in our market, and even to-day they were only 
opposed in a big way by the Austin, Saunderson, and 
Wallis interests, whose output was, however, trivial 
compared with those of the mammoth American 
plants. This fact had made it very difficult for the 
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ood tractor on the 


British manufacturer to put a 
8 believed, howe, er, 


market at a Competitive price: 


| that no manufacturing business in Ffigland should be 


so safe and enduring’as that of producing a really 
good farm tractor,as the user would be prepared {o 
pay a fair price for an efficient machine. 

ln concluding his'survey of the situation, Mr. Exige 
stated his belief that the vertical four-cylinder tractor 
would gradually supplant the two-cylinder ‘horizonta| 
type, particularly in the case of machines designed {or 
ploughing, harvesting, and road haulage, although he 
anticipated the development of special machines in 
the more distant future for each of these three classes 
of duty. He affirmed his faith in the use of mechanical 
power on the farm.-as offering the only means by which 
we could in the future grow corn.at a profit:in Great 
Britain. He had himself proved that the'tractor made 
it possible to cultivate land on which horses could 
not be.used. He estimated that every tractor capa!|e 
of pulling a two-furrow plough not only released ;ix 
horses from ploughing, but enabled at least four acres 
of land, which would, be required to grow food fv. 
horses, to be utilised) for other, crops. As he walk«| 
round his own farm he was tempted’ to predict a 
return, to the farm, of the worker who had bewn 
attracted to. the town and the factory liffe...These mien 
could find: profitable employment in the handling «| 
mechanical implements on the farm and perform their 
work under healthy conditions. 

Mr. H.R. Ricardo described experiments with an 
engine designed by himself in conjunction with Mr. 
H. A. Hetherington for fuel research work on behalf 
of the Asiatic Petroleum Company, in a paper entitled 


‘‘ HIGH-SPEED Prrrot ENGINEs.”’ 


Sir Robert Waley Cohen, at whose instigation tle 
experiments were carried out, maintained the very 
liberal point: of view, that no pains or expense shouil: 
be spared in order to render them, not only of com 
mercial value to his company, but also of real 
scientific value. To this end, he urged that the 
very finest experimental apparatus should be 
employed, and that every effort should be made to 
produce an engine capable of showing the highest 
possible power and thermal éfficiency which could, 
when required, run reliably at. a,piston speed.in excess 
of that of existing engines, in order that the results 
obtained should not only. be of a relative value, but 
that their absolute value should be at least equal to, 
if not superior to, anything obtained hitherto. Afte: 
much consideration it was decided to construct a 
single-cylinder unit of 4jin. bore and 8in. stroke, the 
main features of the design being :---(1) The provision 
of means for varying the ratio of compression in the 
shortest possible time, and that while the engine was 
running on full load. (2) The ability to run for long 
periods at piston speeds of from 2000ft. to 3000*t. 
per minute. (3) The application of every possible 
expedient in order to obtain the highest possible 
thermal, volumetric, and mechanical efficiency. 
(4) The provision of testing gear designed with a view 
to ease and rapidity of operation and the elimination 
as far as possible of the personal equation. The most 
important consideration of all, however, was the 
attainment not only of reliability m the sense of 
freedom from breakdowns, but rather in the sense oi 
mechanical consistency. 

The following table, which was included in the 
paper, gives a summary of a large number of tests 
carried out on benzol, the lower calorific value ot 
which has been determined by Mr. Tizard to be 
17,330 British thermal units per foot or 19,100 per 
pint. This fuel was selected because of the high com- 
pression it will stand. 


Taste II, 








Com- | Air-cycle | Indicated Relative Indicated 
pression efficiency. thermal efficiency. mean 
ratio. efficiency. pressure. 
Per cent. Per cent. Per cent. Lb. persq. in 
4.0: 1) 42.56 27.5 64.6 123.5 
4.56: 1) 45.21 29.7 65.7 128.7 
5.0: 1) 47.47 31.6 66.7 133.5 
5.5: 1) 49.44 33.4 67.6 138.0 
6.0 TF | OE 10 34.9 68.3 142.0 
S76.:.1 1° Seee 36.2 68.7 146.0 
7.0: 1; 53.98 37.2 69.0 149.2 








An examination of the results revealed, Mr. Ricardo 
pointed out, two.very interesting facts :—(1) That 
the efficiency relatively to the air cycle rose with 
increase of compression ; (2) that there was no corre- 
sponding rise in the indicated mean pressure and that, 
in fact, the rise was actually considerably less than 
proportional to the air-cycle efficiency. The latter 
was by no means easy to explain. The effect of com- 
pression ratio upon the efficiency at reduced loads 
was also investigated. The results showed that 
reducing the brake power to 40 per cent. by throttling 
had the effect of reducing the brake thermal efficienc) 
to just 70 per cent. of the full load figure when the 
compression was 6: 1 and to 65 per cent. when the 
compression was 4:1. On full load the gain in. effi- 
ciency from the higher compression ratio was 41 per 
cent., while on 40 per cent. full load the gain had risen 
to nearly 42 per cent., a very important consideration 
in view of the fact that the majority of motor vehicle 
engines operated on the average at about 40 per cent. 
of their normal full load torque. It was shown that 
detonation depended first upon the normal rate of 
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burning of the fuel,'this in turn being largely dependent 
poth upon the, pressure and, temperature prior, to 
ignition, Further, it, seemed clear that. pre-ignition, 
which was) the.ultimate determining, factor in. the 
compression which might be used, was almost: invari- 
ably brought about by detonation in the first instance. 
If detonation were prevented by retarding the normal 
rate of flame propagation by such means, as, for 
example, the introduction .of CO,, along with the 
mixture, @ very, much higher compression could be 
used without. any risk, of pre-ignition.. The; limiting 
compression which could be used with all commercial 
petrols and) many other similar fuels: was controlled 
by the tendency to detonate, which in turn was 
governed by the normal rate of burning. Tf means 
were employed for slowing down the normal rate of 
burning, such, for example, as the addition of 4 small 
quantity of CO, or by suitable blending of the fuels, 
much, higher compression ratios, could,.at once be 
employed. Pre-ignition, which, in fact, controlled and 
limited the ratio of compression; was in nearly every 
case brought about by some local rise of ternperature 
due to persistent detonation: Pre-ignition without 
preliminary detonation never occurred with any fuels 
of the petrol group, It did occur with certain fuels 
which had been investigated, but only at very much 
higher eompressious than could possibly be reached 
with petrols. 

Some tests were made to ascertain whether any 
gain either in power or economy could be effected by 
using more than one ignition plug. Tt was found that 
although with a definite compression ratio, so long as 
it was well within the limits imposed by the fuel, no 
yain in’ power could be observed by using more than 
one igniter; yet even under ‘these conditions, the 
smaller range of ignition required to maintain maxi- 
mum torque was a real practical advantage. It must 
be remembered also that in the majority of petrol 
engines the compression was already too high, and 
detonation generally became apparent when the most 
efficient ignition and mixture adjustments were used ; 
consequently anything which tended to reduce detona- 
tion became of practical importance. 

The presentation then followed of a paper by Mr. 
H.'T. Tizard and Mr, D. R. Pye on 


“ Specivic HEAT AND DissOcraTION IN INTERNAL 
COMBUSTION ENGLNEs.”’ 


In this paper it was pointed out that the British 
Association Committee on Gaseous Explosions devoted 
a good deal of attention before the war to the question 
of the specific heat of the working fluid and the possible 
effects of dissociation of carbon dioxide and water 
vapour at high temperatures. Unfortunately, this 
work was interrupted by the war, and there had been 
in recent years very little advance in the thermo- 
dynamical theory of internal combustion engines. On 
the other hand, there had been great practical 
advances, and the actual efficiency of a modern high 
speed engine was higher than the theoretical efficiency 
calculated on the old specific heat figures of Clerk and 
Langer, even if no allowance was made for loss of 
heat. The relative advantages of different fuels, 
increase in efficiency to be expected from an increase 
in compression ratio, and the reasons for the change 
in power with different ‘‘ mixtures,” were, said the 
authors, all problems which had not yet been satis- 
factorily solved. For these reasons the authors were 
led to take up the subject afresh. 

A method for calculating thermal efficiency from 
a knowledge of specific heats was worked out very 
completely by the late Professor Hopkinson in his 
paper on “* The Thermal Efficiency of Gas Engines,” 
but all work on these lines had suffered under two 
great disadvantages: (1) the specific heats of the 
gases concerned were not known at all accurately 
above 1500 deg. Cent.; (2) the dissociation of CO, 
and H,O in the cylinder was unknown, and no 
attempt had been made to separate the two effects of 
specific heat and of dissociation. As to the first point, 
there was ample evidence that the maximum tempera- 
ture reached in a petrol engine was of the order of 
2500 deg. Cent. As to the second point, the Com- 
mittee on Gaseous Explosions pointed out rightly 
that it was the “ apparent ” specific heat that was ot 
primary importance for the theory of engine efficiency, 
and this included any effects of dissociation. But as 
the dissociation of CO, and H,O was accompanied by 
an increase in the number of molecules, its extent 
depended considerably upon the pressure as well as 
the temperature. Further, since they had one disso- 
ciation product in common, namely, oxygen, dissocia- 
tion in @ mixture of the two was not the same as when 
they were separate; the extent of the dissociation 
of each would in fact depend on the ratio of the 
amounts present, and the ‘‘ apparent” specific heat 
of a mixture might be very different to the sum of the 
“apparent” specific heats of each measured sepa- 
rately. The only possible way to attack the problem 
was to find the true specific heats and to measure the 
dissociation under definite conditions, from which it 
was possible to obtain sufficient data to calculate 
equilibrium conditions in any mixture. Sufficient 
data, we were reminded, already existed for this pur- 
pose. A number of experiments, both in the dissocia- 
tion of CO, and H,O, and on the true specific heats 
of gases at high temperatures had been carried out in 
Nernst’s laboratory in Berlin, with the primary object 
of testing recent developments in chemical thermo- 





dynamics. It was assumed in the first place that the 


only mole¢ _ Species pr after an ~explosion 
and during Te eas Po 6, CO, it,, Ov, 
N,, and at the high temperatures reached the reaction 
velocity was such that chemical’ equilibrium ‘was 
always maintained throughout thé working stroke. 
There was considerable evidence in favour of the sub- 
stantial accuracy of this, assumption. .,Mixtures, of 
pure benzene with air were the subject of experiment. 
It was shown that the power curve should show a 
sharp maximum when benzene was present in ‘the 
correct proportion for complete: combustion ‘to ‘CO; 
and H,0, and should fall off steadily for both weaker 
and rich mixtures.. This was contrary to observa- 
tions, which in itself was evidence of “ dissociation.” 
When dissociation was taken into; account, it, was 
shown that the power should remain constant, to 
within about 1 per cent. for mixtures ranging from the 
correct mixture to about 30 per cent. rich mixtures. 
This was entirely confirmed by experiment. It ‘was 
further predicted that the same ‘curve of an engine 
running on a paraffin mixture should fall off more 
sharply with the richness of mixture than if benzene 
were used, This had also been confirmed by experi- 
ments on Mr. Ricardo’s experimental engine. 

Maximum thermal efficiencies in practice were 
obtained with mixtures so weak that any further 
weakening resulted in misfiring. Experiments by 
Watson and others had shown that that occurred 
when the amount of fuel present was only about 80 per 
cent. of that required for complete combustion of the 
air. It was shown that if the compression ratio were 
5 to 1 the theoretical efficiency, if there was no heat 
loss, should be 38 per cent. of the heat. of the fuel, 
Indicated thermal efficiencies as high as 70 per cent. 
of the “ air cycle efficiency ’’—equal to 33 per cent.— 
were said to have been obtained in engines working 
at this compression ratio. The highest thermal 
efficiency under these conditions that the authors had 
been able to obtain was 32 per cent. of the heat of the 
fuel.. The difference between the calculated and 
observed values corresponded to a loss of heat during 
the working stroke of about 13 per cent. of the heat 
of the fuel. Since the total loss of heat to the cylinder 
jackets was found to be about 25 per cent., the corre- 
spondence between calculated and observed values 
must be considered very satisfactory. It was interest- 
ing to note that with weak mixtures the theoretical 
efficiency was about the same whether the gases were 
assumed to be dissociated or not. The effect of disso- 
eiation—which was about 20 per cent. of the CQ, 
present at the maximum temperature—was to lower 
the maximum temperature without affecting appre- 
ciably the work done on expansion. The maximum 
temperature for a benzene air mixture was 2700 deg. 
Cent., but was much lower for a paraffin-petrol-air 
mixture. The theoretical efficiency at different com- 
pression ratios had also been examined, and it was 
interesting to note that the investigation led to the 
conclusion that the rise in efficiency should be much 
greater in proportion than that predicted from the 
air cycle formula. 

As regarded maximum power with different fuels, it 
was shown that when all factors were taken into 
account the maximum power with perfect distribution 
should be the same within | per cent. for any kind of 
hydrocarbon fuel, if the initial charge temperature— 
or volumetric efficiency—and the compression ratio 
were constant. The maximum power with alcohol 
should be slightly lower, but as the latent heat of 
alcohol was high the charge temperature in practice 
was lower, and the maximum power reached the same 
as, or slightly higher than, that reached with hydro- 
carbon fuels. These conclusions had also been con- 
firmed by experiment. Finally, it was shown that 
no other gases besides N,, O,, H,, CO, CO,, HzO could 
exist in appreciable quantities in equilibrium during 
the explosion and expansion stroke. Methane could 
be formed during the exhaust, stroke, and also alde- 
hydes if the mixture was rich. The ratio of carbon 
monoxide to hydrogen in the exhaust gases under 
different conditions could be calculated. If a paraffin 
petrol was used the ratio H./CO was calculated as 
0.4, whereas Bannatyne’s empirical rule gave 0.36. 
With aromatic fuels this ratio would be very different. 

Professor William Cramp dealt with problems 
arising in connection with 


‘* PNEUMATIC ELEVATORS.” 


The author said that his attention was first drawn 
to this subject about 1913, when, having made him- 
self familiar with continental practice, he began a 
research which was interrupted by the war in 1915. 
Subsequently he approached, in 1918, the newly 
formed Department of Scientific and Industrial 
Research, which gave him a grant towards the 
expenses of a research to be carried out in connection 
with a plant provided by Messrs. Thomas Robinson 
and Sons, of Rochdale. The research was proceeded 
with at Manchester University. The experiments 
were confined to wheat, this being a material fre- 
quently elevated by pneumatic means and having 
fairly constant dimensions. The power required to 
elevate granular material at a given rate could be 
expressed in terms of the difference of pressure across 
the conveying pipe and the quantity of air per second 
moved under this pressure difference. The part of 
this which appeared as useful power could be expressed 
in terms of the weight of material lifted per second 
and the height to which it was raised. The ratio of 





these two powers gave the efficiency of the plant. It 
was evidently easy to determine this experimeititally, 
but there were great difficulties in formulating a satis- 
factory theory connecting the large number of variables 
in the appropriate equations. 
A general equation was ultimately worked out and 
is given in the paper in the following form :— 
L e A rn F 5 ' 
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vacuum in cms. of mercury. 


§ = length of pipe in metres. 
K = area of pipe in square cms. 
A = diameter of pipe in cms. 
L = grain lifted, tons per hour. 
Vy = grain velocity at the top of the pipe 
in metres per second. 
Va = air velocity at the top of the pipe in 
metres per second. 
Va — AJ - Ewa -¥F)+F 
and vss Yi to 
fry E 
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The constants A, B, C, D, and E, it was explained, 
depended chiefly upon the type of material which was 
being elevated and were all determined for the wheat 
used and the results were then checked against the 
actual figures obtained, from experiments upon. the 
complete plant. : 

In the course of the experiments the influence of the 
form of nozzle used became prominent. , Tests were 
made therefore on a number of nozzles to ascertain 
the manner in which they influenced the behaviour 
of the elevator, It was found that for each type of 
nozzle there was a certain constant representing the 
number of tons drawn into the nozzle per hour per 
square centimetre of nozzle area per metre per second 
of air velocity at the nozzle calculated on the full 
nozzle area. This had an important bearing on the 
amount that a given plant could lift per hour. Since 
mechanical elevators could be, designed to work with 
an efficiency of 75 per cent., it was very important 
that the maximum theoretical efficiency of a pneu- 
matic elevator should be known and compared with 
its rival. Ifthe velocity energy of the grain were taken 
as .a loss, which was usually the case, then for various 
shapes of pipe giving different accelerations the 
theoretical efficiency could not exceed 40 per cent. 
In practice no pneumatic elevator approached this 
efficiency, and yet they were used because of their 
labour-saving qualities and freedom from dust. 

From the equations and experimental work it 
would seem that there was no reason why the efficiency 
of commercial plant should not easily be doubled, 
and if the results of this research were put into opera- 
tion it seemed certain that an improvement of this 
order would be effected. 

Professor J. T. MacGregor Morris presented a paper 
dealing with the 


‘* MEASUREMENT OF VENTILATION IN COAL 
MrvEs.”’ 


In this paper the author described a new portable 
direct-reading anemometer which has been designed 
for this purpose. 

For this instrument, a very special nickel wire had, 
the author said, been selected. This material pos- 
sessed an electrical resistivity coefficient of 0.474 per 
cent. per deg. Cent. reckoned at 20 deg. Cent. The 
advantages of the apparatus were: (1) it was port- 
able and contained in a box weighing only 134 lb.; 
(2) it gave readings in miles per hour and variations 
could be followed; (3) the precision obtained was 
higher than with any existing instrument. The prin- 
ciple utilised in the apparatus was based on the fact 
that when a length of wire was heated by the passage 
of a current of constant strength, the rise in tempera- 
ture was affected by the velocity of the air passing 
over it. When a wire changed in temperature its 
length and electrical resistance were both affected. 
The change in electrical resistance could be more 
conveniently utilised than that of length, and was the 
method employed for the new anemometer. 


** ArRsHIPS AS CARGO CARRIERS.” 


The use of airships as a means of transporting con- 
siderable loads at low speeds was discussed in a con- 
tribution presented by Wing-Commander T. R. Cave- 
Brown-Cave. Much, said the author, was being done 
at the present time to develop the airship for naval 
and military requirements, and many interesting 
experiments were in progress. It was not possible, 
however, to discuss these developments, and the 
author confined his remarks to other uses .to which 
airships may be put. 

In considering the applications of aircraft it was 
usually, he reminded the meeting, the high-speed 
transport of light loads which were in mind, and there 
was a natural belief that the load which could be 
carried was too small to be of use for ordinary trans- 
port requirements. The airship should, however, be 
considered as a low-speed weight lifter, and on investi- 
gation it would be found that the airship in suitable 
form had considerable possibilities in this field. The 
actual lifting capacity of an airship, exclusive of pro- 
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pelling machinery, fuel, crew, &c., was shown for 
various sizes in the following table. 


Useful load.* 





Spe Eo Weight 
As airship | of fuel 
Type. Capacity. witherew | As {| H.P. per hour 
and ma- dumb- | for 35 | at 35 
chinery, barge. | M.P.H.) M.P.H. 
but,no fuel, 
sibel Sn = : | aot al 
Million Tons. Tons. H.P. | Lb 
cu, ft. 
Non-rigid : 
8.8.Z. 2% 0.7 .73 1.3 26 15.5 
| Se eee 2 1,4 2.5 120 72.0 
N.S. . .4 6.4 7.8 170 102 
Semi-rigid : 
es es .6 12.8 14.5 ; 200 120 
fe a 1,09 , 23.5 22 500 300 
T. 34 os 1.2 25 28.5 550 330 
Rigid : 
R. 33 % 2.0 35.1 38 430 264 
L. 71 te 2.4 48.1 | 52 500 300 


* Correct to about 10 per cent. 


If it was proposed to use an airship for compara- 
tively short distances and only at times when the 
wind was low and high speed of the ship was not 
required, the available lifting power became large 
even for a comparatively small and easily handled 
ship. In most parts of the world there was a large 
proportion of time in which the wind speed was not 
more than 20 miles per hour, and in many places the 
variation of the wind during the day was quite regular, 
so that operations might be planned to secure favour- 
able wind conditions on both outward and return 
journeys. Under these conditions a ship capable only 
of 35 miles an hour should prove quite a valuable form 
of transport. The table showed the dimensions of 
various types of ships that had been actually built 
and the loads they would carry at an air speed of 
35 miles an hour as well as the loads these ships could 
carry when used as dumb-barges. Although no actual 
data existed for the reduction of speed when towing 
another airship, the resistance of the towing wire being 
unknown, theory indicated that an airship capable of 
35 miles an hour would, when towing a vessel similar 
to herself, be capable of a speed of 28 miles and with 
two barges 24 miles. The operation of towing one 
airship by another had been carried out, and it was 
found that no difficulty either in control or in landing 
was experienced. Low-speed cargo-carrying airships 
might be usefully employed in connection with rail- 
way construction in new countries, as it would then 
be possible to distribute the construction plant at 
various points instead of from a single railhead. 
These ships could also be employed in prospecting 
operations for oil and minerals, as the machinery 
required could certainly be broken up into sufficiently 
small units to be easily transported by some of the 
airships and barges shown in the table. As a regular 
means of transport across a belt of impossible country 
an airship of the type suggested should prove ex- 
tremely useful. The Canadian Government contem- 
plated using small airships for forest and fisheries 
patrol. 

The plant and supply needed at a terminal station 
included nothing of a special character, except the 
provision of a mooring mast or shed, a gas plant, and 
a supply of fuel. The type of gas plant most suitable 
depended upon local conditions. Hydrogen could be 
prepared from coke by a water-gas process or by 
electrolysis if electric power were available, and in 
other cases production from ferro-silicon and caustic 
soda might present advantages. A modification of the 
water-gas process in which wood could be employed 
instead of coke was under consideration. The number 
of men required to handle and operate a ship was 
commonly believed to be large, but with the aid of 
most primitive mechanical appliances a 500ft. rigid 
airship had been safely secured to the mooring 
mast with the assistance of only six men on the 
ground. 





In an address entitled ‘‘ Common Sense in Engineering,” 
which was recently delivered in America by Mr. W. M. 
McFarland, at the John Hopkinson University, the speaker 
advanced a number of simple explanations for various 
engineering developments. Thus, a considerat on of the 
known advantages of the Diesel engine naturally raises 
the question, “‘ Why is it that the Diesel engine cannot 
be built in large sizes ?”’ The answer given to the question 
was as follows :—Like all other internal combustion 
engines, the Diesel engine requires that the cylinders be 
water-jacketed so as to keep the barrel sufficiently cool 
to permit the proper working of the pistons. The pres- 
sures carried are quite high, from 700 lb. to 1000 lb. per 
square inch, requiring a thick cylinder even for a power 
of 250 to 300 horse-power. The fact is that this thickness 
is evidently about the maximum which will permit the 
interior cylinder wall to be kept of a sufficiently low 
temperature for satisfactory working. It happens that 
cast iron is by far the best material which has ever been 
found for the cylinders of quick-moving reciprocating 
engines. If a material could be found which has all the 
fine wearing qualities of cast iron with several times its 
thermal conductivity, then we might expect Diesel engine 
cylinders of greater power ; but until that comes, or there 
is some other radical invention, the nature of which is not 
now apparent, the Diesel engine seems limited to small 
powers. 





Concentrating Graphite. 





Tue following description of the processes employed, 
principally on the American continent, in the concentration 
of graphite bearing ores, has been extracted from a publica- 
tion on the subject written for the Canadian Department 
of Mines by Mr. Hugh 8. Spence. 

FLake GRAPHITE. 

The extraction of flake graphite from its ores and its 
preparation for the market, more particularly the erueible 
trade, has always been a problem presenting considerable 
difficulties from both the technical and the economic side. 
This is due in the first place to the fact that the principal 
minerals with which flake nerd is usually associated— 
quartz, calcite, felspar, and mica—and which commonly 
form from 75 to 95 per cent. of the ore, possess specific 
gravities varying but little from that of graphite: itself ; 
added to which, one of the most common impurities— 
miea—is of more or, less identical. form, hardness and 
toughness, and behaves in much the same fashion as the 
graphite particles at practically all the stages of mech- 
anical treatment, such as grinding, jigging, tabling, 
screening, &c. Owing to this latter fact, mica is one of the 
most difficult minerals to eliminate by any of the straight 
mechanical processes. 

Graphite ores, even from one and the same district, 
vary so widely in the character of the flake they earry, 
nature of the associated minerals, hardness, graphite con- 
tent, &c., that it is quite impossible to outline any mill 
method that will even approximately meet all conditions. 


CONCENTRATION BY Day MeErTHoODs. 


araphite concentration by dry methods has been more 
widely adopted in Canadian mills than elsewhere ; eight 
plants having been equipped in the past along these lines. 
The Sutton, Steele and Steele three-section dry jig table— 
see Fig. 2—which has been used in both Alabama and 
Canadian mills, has a smooth deck free of riffles. It is 
mounted on a shallow wind chest, which is supported on 
the running gear and connected with a blower, and is 
oscillated lengthwise with a jin. stroke. The cover of the 
deck is porous, being made of fine-mesh canvas. The 
running gear rides on springs set at an angle, which imparts 
a slight rise to the deck as it travels forward. This motion 
causes the feed to travel rapidly across the table, and the 
air film formed on the surface of the deck by the expansion 
of the air passing through the porous cover stratifies the 
material. The lighter gravities come off the table nearest 
the feed end, so that the graphite concentrates are obtained 
from what would be the tailings spigot in the case of a 
metalliferous ore. The machine would not appear to be 
especially adapted to graphite concentration, owing to the 
relatively slighter difference in specific gravity between 
graphite and the majority of the minerals commonly 
associated with it, more especially mica. This difficulty 
is elaimed to be overcome by the use of the volumetric 
sizer which classifies the feed for the tables; but it is 
doubtful whether this machine can be completely efficient 
on graphite, owing to the difference in shape of the par- 
ticles to be sized. 

Arr CLASSIFIERS, 


The air classifier peculiar to the Alabama field originated 
in one of the Ashland mills and has since been installed in 
a number of plants. Fig. 5 shows the chief features of the 
classifier, which is exceedingly simple in design and can be 
quickly and cheaply installed. The device is nothing more 
than a large box or chamber, open at the front, and having 
an ordinary eiectric exhaust fan set into the back. In 
the front opening is arranged a series of angle iron baffles, 
above which is set the feed hopper. This is fitted with a 
feed rolier, over which the material falls to the baffles 
The suction caused by the fan at the back draws the lighter 
graphite into the chamber, while the heavier gangue 
particles fall down through and in front of the baffles. 
The lightest particles are drawn to the back of the chamber, 
while the coarser flake falls immediately behind the 
baffles. The chamber is usually provided with three collect- 
ing hoppers for dust, middlings, and coarse graphite. 

What is sometimes called a*‘ barrel machine ” has been 
employed in several Canadian mills using the dry concen- 
trating process. It consists of a revolving cylinder, slightly 
inclined, and having narrow flanges extending throughout 
its length. ‘The discharge—lower—end is open, while the 
feed end fits snugly into a stationary chest connected to 
the suction pipe of an exhaust fan. The ore is fed into the 
upper end of the cylinder and is carried up by the flanges 
and dropped through the current of air sucked through the 
cylinder. The tails are discharged from the lower end, 
while the concentrates are blown into a dust collector. 
As in the case of all such pneumatic classifiers, it is essen- 
tial that the feed be carefully sized. 


Roits AND SCREENS. 


In recent years a number of Canadian mills have been 
equipped with a dry concentrating system employing 4 
succession of rolls and screens to effect a gradual elimination 
of gangue, the graphite flakes passing through the rolls 
with the production of a relatively small amount of fines, 
while the more brittle caicite, quartz, &c., are reduced to 
powder. The latter is removed by screens interposed 
between successive sets of rolls, while the fine dust is sucked 
out by means of fans. One of the chief causes of the failure 
of this system of concentration to make a clean product is 
the large amount of mica commonly present in Canadian 
graphite ores. 

Exectrostatic MACHINES. 


In this method of concentrasion separation of the 
mineral particles is effected by dropping them through an 
electric field, where the graphite flakes behave differently 
to the gangue particles, owing, in part, to their higher 
electrical conductivity, and are deflected from the course 
followed by the latter. By an arrangement of successive 
electric fields the tailings from each may be re-treated. 
It is claimed that the No. | flake concentrates from the 
rolls are raised from 65 per cent. carbon content to 92 per 
cent. by this machine. The machine measures about 5ft. 
in length by 4ft. in width and stands about 6ft. high. The 
feed falls on to a steam-heated Apron and thence to a bin, 








similarly heated, From the latter it passes over a shaki 
apron, which spreads the particles evenly and ou whit 
they pass over a slowly revolving brass roller. In front of 
this’ roller is set a parallel, wood-covered brass rod, from 
which extends a single row of lin. rieedles. ‘These needles 
with the revolving brass roller, act as the electrodes for 
creating the electrie field... They project toward the feed 
roller and are spaced jin, apart, their points being set ata 
distance of about 2in, from the roller, Both roller and rod 
electrode are insulated from the rest of the machine, the 
former being earthed. The latter is connected with a 
generator—in the mill in question this is a Holtz type 
electrical machine. The amount of current required is 
small, but the potential is high, being about 20,000 volts, 
On passing into the electric tield formed between the nev«le 
points and the feed roller the graphite flakes are attracted 
toward the former and fall into the concentrate hopper, 
while the gangue particles tend to follow the roller, 
Through interference by the particles and for other reasons 
all of the graphite present in the feed is not removed in 
the one operation and the tailings from the first field pass 
through a second, which extracts the remaining free fluke. 

The Huff electrostatic separator—International Carbon 
Products Company, 120, Broadway, New York-—is illus- 
trated in Fig. 4. This type of machine was formerly in use 
in two Ontario graphite mills, aud was employed, as in the 
case of the preceding type, to clean concentrates produced 
by the dry process, The separator is stated to have oper- 
ated with considerable success in two Canandian mills. 

The machine differs from the preceding type in the 
greater number of electric fields employed, and also in the 
style of electrodes used, these being plain uncased rods 
instead of needle points. Depending on the richness of the 
ore to be treated, the number of electrodes in operation 
can be varied from a maximum of eighteen down, and many 
minor adjustments, such as the distance between electrode 
and roller—width of electric field—-angle of fall, &c., are 
possible. For a 200-ton installation a 3 horse-power motor 
is required, delivering the current at from 10,000 vo 
40,000 volts, depending on the nature of the ore. 


CONCENTRATION BY Wer Meruops. 


Buddles.—Buddles effect a satisfactory recovery from 
practically all types of graphite ore and they have the 
merit of being simple to operate and of requiring litt!e 
attention. Their capacity is rather limited, however, 
and they take up an excessive amount of floor space, 
besides which the products made must be removed by 
hand, necessitating duplicate equipment, one buddle filling 
while the other is being emptied. When treating low- 
grade ores this entails the handling of large quantities of 
tailings. The buddles used in graphite mills are of the 
circular type and are about 16ft. in diameter. 


MECHANICAL WASHERS. 


Log Washers.—This method of concentration has foun 
its greatest adoption in Pennsylvania mills. Most of the 
mills in this State treat a highly decomposed surface ore, 
the graphite content of which is between 4 and 5 per cent 
The gangue consists principally of quartz and kaolinised 
felspar with a little mica. The log washers used are of 
two types, continuous screw and blade. The latter are 
stated to give rather better results than the screw type, 
owing to there being less attrition of the large flake. Of the 
graphite recovered in the log washer concentrates, about 
35 per cent. remains on a 36-mesh screen. The consump 
tion of water is 120,000 gals. per twenty-four hours. 

Rake Washers.—In some Pennsylvania mills washers of 
the rake type have supplanted log washers and are reported 
to give more satisfactory results. This type of washer is 
a home-made appliance and works on the principle of the 
Dorr classifier. It consists of a table 18ft. long and 4ft. 
wide, set on an incline of about 1 in 25. On the two sides 
are boards 12in. high for holding in the ore. Strips are 
set along these boards to serve as runways on which the 
rake frame travels on its forward and return stroke. The 
frame is provided with cross pieces at 18in. intervals, to 
which are attached the rake tceth. These are of iron, 
lin. wide, and are set ljin. apart. The rows are staggered 
end the teeth extend to within lin. of the surface of the 
table. The frame is actuated by a crank at the upper end 
and has a play of 18in. The rate of travel is twelve up-and- 
down movements in one minute. The ore is fed to the 
table from a central spout set about 3ft. from the lower 
end. A pipe crosses the table 2ft. below the upper end, 
and from it sprays of water impinge on the surface of the 
ore. Four adjustments are possible, namely, pitch of 
table, rate of rake travel, amount and velocity of feed 
water, and rate of feed of ore. In operation the rake frame 
travels up the slope with the teeth in the ore ; at the end 
of its stroke the frame is raised and travels back with the 
teeth elevated above the bed. In this way the coarse sand 
is raked to the upper end of the table, where it discharges, 
while the water washing down the table carries the finer 
material, including the light graphite, to a collecting 
launder at the lower end. A bed of ore about lin. thick 
remains undistrubed between the ends of the rakes and 
the table surface and the total thickness of the ore on the 
table is about 2in. It is claimed that by adding coal oil 
or kerosene to the feed water a material improvement is 
effected in the amount of graphite recovered in this type of 
washer. 

Wet Tasers. 


Wet tables have not been adopted to any large extent 
in graphite concentration. One Canadian mill, however, 
is at the present time equipped with Krupp-Ferraris 
tables, and the James table has been employed in New York 
and Pennsylvania mills. The plants using James tables- 
Fig. 8—report satisfactory results, especially with the 
addition of oil to the feed. The power required for opera- 
tion is 0.5 to 1 horse-power, and the water consumption 
5 to 9 gals. per minute. The capacity is about 1000 lb, 
per hour, 

FLoration. 


Considerable attention has been devoted in the last few 
years to the possibilities of flotation as a methcd of concen- 
trating graphite ores. Flotation, as applicable to graphite 
concentration, may be of two kinds, each embodying quite 
different features and based upon different systems of 
manipulation. These two methods are, respectively, 
frothing cil flotation and film of surface tension flotation. 

Frothing Oil Flotation.—This methed utilises the pro- 
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rty 
Peebly, sulphides, as well as by graphite, when made into | 


a pulp with water to which a certain small proportion of 
frothing oil or oils has been added and upon the subsequent 


‘formation within the pulp of a mass of bubbles—froth— 


either by mechanical agitation or by the injection of air— 


of being carried to the surfac®, while the gangue—-silica, | 


calcite, mica, feldspar, &c.—sink. The reason for this 
selective action on the part of the various mineral particles 
is not definitely known and has been ascribed to many 
causes, including a superior affinity by metallic surfaces 
for air, which preference is enhanced by the presence on 
them of oil or grease. In this way the metallic—and 
graphite—particles become attached to the bubbles 
formed in the pulp and are carried by them to the surface, 


with a high"grade, of concentrates. If a froth be produced | 
sufficiently strong to float all of the flake, both large and 
small, a considerable proportion of fine and attached | 
gangue is also floated, and a dirty concentrate results, 
while if the froth be adjusted to make a clean concentrate 
much of the larger flake passes into the tailings. The 
difficulty may be at least partially overeome by close 
attention to sizing of the feed and the treatment of the 
different sizes by individual cells. Ball or pebble mills 
are almost invariably used for grinding the feed for oil 
flotation cells, and most of the leading types of such mills 
are represented in the various plants. While comparative 
data on the destructive effect of different grinding machines 
on graphite flake is lacking, wet grinding in a ball mill of 


where they may bé skimmed off, or, as takes place in actual ore to be concentrated by wet means seems to be gaining 
practice, are automatically carried forward by surface increased favour. For use with oil flotation installations 
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‘THe Encincen” 


flow over the lip or edge of the tank or cell in which the 
operation is carried out. 

All systems of concentration of ores by the frothing oil 
flotation method are alike in their basic principles. These 
are, briefly, the mixing of the finely ground ore with water 
to form what is known as the pulp, the emulsifying of the 
pulp by the addition of a suitable frothing oil, and finally 
the production within the pulp of a mass of air bubbles 
—froth—which floats the. valuable mineral to the surface. 
The produétion of the froth is dependent uponthe presence 
of air in the pulp, and various methods of introducing this 
air have been devised. Thus by the minerals separation 
system the air is beaten into the pulp by means of paddles 
or stirrers ; by the Callow system it is injected through a 
canvas or other suitable porous bottom ; by the Simplex 
system it is introduced by means of jets of water impinging 
on the surface of the liquid in the cell. 

All of the above-mentioned systems of oil flotation have 
been installed in Alabama graphite mills, and, it is claimed, 
have given satisfactory results. One of the chief difficulties 
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VARIOUS METHODS OF CONCENTRATING GRAPHITE 


and treating a hard ore ball mills are perhaps to be pre- | 
ferred, as by adding the frothing oil to the charge the ore is | 
ground and the pulp emulsified at one operation. 


forming the bottom of the cell. 

Figs. 3 and 7 show Callow installations at two mills in 
America. In the case of Fig. 3 the ore is soft and carries 
about 3 per cent. of graphite, while that treated by flow 
sheet, Fig. 7. is hard and runs about 6 per cent. 

Surface Tension or Film Flotation.—This system of 


concentration depends on the ability of flat, flaky mineral | 


particles to float on the surface of water by surface tension 
without the addition of oil. The process has the merit 
of being relatively cheap to operate, the mill equipment 


required is not elaborate, and there are few appliances to | 
suffer wear and tear or get out of order. The percentage | 





of recovery by this system is, however, not very satis- 


essed by fine particles of certain minerals, | connected with the process is in combining good recovery factory, being probably not more than 40 to 50 per cent. 


of the graphite in the ore. The grade of concentrate made 
is claimed to average about 65 per cent. graphite. Various 
types of washers, i.e., the tanks in which concentration is 

ected, are employed. That most generally used and 
the oldest type is the Munro washer. This is a rectangular 
tank—Fig. 1—above which is set a feed cylinder, from 
which the ore drops on to an inclined spreader plate. A 
baffle board, hung slightly in advance of the point of 
impact of the ore on the spreader, ensures the feed flowing 
quietly on to the surface of the water. On meeting the 
water the heavier gangue particles sink to the bottom of 
the washer and are discharged through the tailings vent, 
while the graphite, together with an appreciable amount 
of fine dust gangue floats over into the collecting launder. 
These washers are built in units 4ft. in length, placed end 
to end and back to back. 
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What is termed the New Munro washer is shown in 
Fig. 6. This consists of a circular tank, into which the 
| feed water is introduced through a vertical pipe terminating 

The Callow system of oil flotation has probably been | in a funnel whose lip is level with the surface of the water 
more extensively adopted in graphite mills than any | in the washer. Slightly above the funnel is set a stationary 
other. In this system frothing is effected by forcing air | plate, which serves to prevent material falling into and 


into the pulp through a porous medium, such as canvas, | clogging the feed pipe. The distance between this plate 
| and the funnel lip can be regulated by set screws so as to 
| increase or diminish the size of the annular opening through 
| which the feed water flows. The ore falls on to the surface 
| of the water over a conical spreader and the graphite is 
| carried over the washer lip into the concentrates launder 
| by the radial flow of the feed water. A drawback involved 
in the use of these washers, and indeed in any system of 
| film flotation, is that the ore needs to be thoroughly dry 
| before being fed on to the water film. 


MIscELLANEOUS. 


A modified system of film flotation has lately been 
installed in several Canadian mills. Details of operation 
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of this process are not divulged, and ‘its suceess has, not 
yet been demonstrated... It is understood that the ore is 
ground in a ball mill, with the addition of a small quantity 
of petroleum. The pulp is then classified by a patented 
device and flows on to the surface of water in a washer or 
cell, the graphite flakes being carried over a lip and the 
gangue sinking. It is claimed that in this way a concen- 
trate of very high purity is obtained. 

Asystem of concentration that is believed to have been 
adopted extensively in Germany is that introduced in 1903 
into the graphite mills of the Passau district, in Bavaria. 
This process, patented by H. Putz, consisted in mixing the 
raw graphite with petroleum and water, in the proportion 
of one part of oil to two to three parts of water, the mixing 
taking place in a mill of the burr type or between rolls. 
Aiter sufficient grinding the mixture of graphite and oil 
passed to a cylinder containing a larger amount of oil and 
water, in which it was thoroughly worked up, the graphite 
flakes separating from the sand and clay and remaining 
on the surface, while the gangue sank and was taken off 
through an opening in the cylinder. The graphite passing 
off with the overflow from the cylinder was caught ina 
tank, in which a wire sereen was fixed some 6in. below the 
surface of the water. The purpose of this sereen was to 
catch the small aggregates of graphite flakes which surface 
tension did not suffice to suspend. On stirring the liquid 
these aggregates broke up and the component flakes rose 
to the surface. The graphite pulp remaining in the 
cylinder was drawn off into a similar tank. By repeating 
the above process a sufficient number of times, according 
to the character of the ore, a product of high purity was 
obtained. The larger sand particles, which often carried 
graphite attached to them, were screened out from the 
tailings and returned to the circuit. The initial removal 
of the oil from the graphite was accomplished by means of 
a filter bag or a fine mesh wire container suspended in 
water, after which the graphite passed to a press to remove 
water, the remaining oil being then got rid of by distilla- 
tion. The foregoing process was designed particularly to 
treat the more earthy, soft graphites, but by a series of 
modifications, involving chiefly a preliminary grinding in 
chaser mills, was made applicable also to the harder, 
unweathered graphite-gneiss of the district. In the above 
process there was no attempt made to create a froth, as in 
the modern systems of oil flotation proper, the separation 
of graphite from gangue being accomplished by coating 
the former with oil. 

A system of cleaning graphite by means of petroleum, 
similar to that described above, has been practised for 
some years at a small plant near Chester Springs, Penn- 
sylvania. The material cleaned censists mainly of low- 
grade dust graphite from crucible works and graphite 
mills. 

The efficacy of petroleum or similar oils in any wet 
system of graphite concentration has long been known, 
and it has been a common practice to make the addition 
of small amounts of such oils to the graphite and water 
pulp at some stage of the various concentrating processes 
used, thereby often materially increasing recovery. Some 
wet installations, indeed, may be said to have depended 
on the addition of oil for their suecessful operation. In 
such cases, however, the amount of oil added was so small 
as not to necessitate its removal from the finished product 
hy the agency of heat or by other special means, washing 
of the concentrates on reels with either warm or cold water 
sufficing. 

A means of converting the fine graphite dust or slimes 
resulting unavoidably from almost all milling and concen- 
trating processes to a product suitable for crucibles, 
lubricating, &c., has also been devised by H. Putz, and is 
reported to have found successful adoption in the Passau 
district. Many of the graphites of this region could not be 
treated by the above oil process owing to the fineness of 
the flake, much of which passed through the screens with 
the sand slimes. To obviate this the crude graphite was 
first passed through sets of rolls, either with or without the 
addition of some bonding substance, such as powdered 
pitch, asphalt, paraffin, &c. The material may be heated 
or not, according to requirements. As a result of this pro- 
cess the fine flakes are pressed into larger aggregates, and 
these latter are then broken up and sized by screening. 
The more compact the aggregates are made—that is, the 
greater the pressure exerted by the rolls—the more 
refractory is the resulting material. Even amorphous 
graphite can, it is claimed, be converted into marketable 
flake by the above means. Whether this class of material 
can be used as satisfactorily in crucible work as the natural 
flake is open to question, however, and the raw material 
must in any case undergo some cleaning process to remove 
the impurities that are almost invariably present in 
natural graphites. It is reported, however, that such built- 
up flake has been extensively employed for crucible manu- 
facture in Germany during the last few years. 

Experimental work on the briquetting of flake graphites 
has recently been carried out by R. T. Stull and H. G. 
Schurecht, of the United States Bureau of Mines. In the 
experiments undertaken an attempt was made to convert 
Alabama flake graphite to a granular form by briquetting 
it with tar, coking, crushing and screening. In this way 
it was hoped to secure a denser material that would approxi- 
mate Ceylon plumbago in character and be the equal of 
the latter for crucible work. Varying proportions of tar 
binder were used, and briquetting was effected at different 
pressures. In testing the graphite prepared in this manner 
in crucible bodies, alongside of ordinary Alabama flake and 
Ceylon plumbago, it was found that the best crucibles, 
as far as moulding properties were concerned, were made 
with the prepared graphite. In foundry use, however, the 
all-flake crucibles proved to give better service than the 
prepared graphite pots, and both proved superior to pots 
made with straight Ceylon plumbago. The investigators’ 
comment on the experiments is that the results are inter- 
esting, but not conclusive, as only four crucibles of each 
mix were tested. 








AN interesting case has arisen out of the recent Federal 
control of the United States railroads. A Western rail- 
road company has put in a claim for equipping 83 shunting 
locomotives with superheaters and threatens a subsequent 
claim for removing them. The company says that the 
work was unwarranted and unnecessary, and was an abuse 
of the power of the late Railroad Administration. 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


. 


LOCOMOTIVE FOOTPLATE EXPERIENCES. 


Smm,—With reference to Sir George Greenhill’s “‘ Dynamic 
Reflections,” I should like to suggest that locomotives in this 
country do not develop anything like the 2500 or so horse-power 
that he mentions, and that there are only comparatively few— 
perhaps 5 per cent.—that develop even the half. I have ridden 
many thousands of miles on the engine, on special testing work, 
mostly on regular heavy express passenger train working, and 
the highest indicated horse-power I ever found out of 2000 
diagrams was a little over 1600, and that was only by having 
the driver “‘ drop the links ’’ more than he liked to do—as the 
engine began to “labour”’—or would have done normally. 
Anything over 1200 indicated horse-power is unusual, and over 
1500 exceptional, and never maintained for more than a few 
minutes. 

It is very unlikely that one double-cylinder passenger engine 
will start- a 400-ton train—say 500 tons total—and pass the 
fifth mile post in 7 min. at 60 miles per hour, on a level road ; 
it may be possible, but I very much doubt it, with an English 
engine. lf we assume a very powerful four-coupled engine with 
40 tons on the drivers, and a horse-power of 1500, we can 
easily make a few rough calculations, The effective adhesion 
may be taken at one-fifth, or 8 tons tractive effort, or 35.8 lb. 
per ton for the 500 tons. This traction can be maintained 
up to about 30 miles per hour, beyond which it will gradually 
fall off so as to maintain the power constant at 1500. Between 
30 and 40 miles per hour we may assume the average conditions 
to be approximately those for 35 miles per hour, and so on, and 
we readily obtain the following scheme ;-— 


Speed. Traction. Vel. res. Acel. res. Accl. Time. Distance, 

Lb. per Lb. per Lb, per M.P.H. 
ton. ton. ton. per sec. 
35.8... 8.4 .. BIy4 ....249 .. 
32.2... 8.4 .. BB ..-sBi6 .. 
25.0 .. 9.7 15.3 ... 5139 .. 
20.6... M4... Set 083 .. 


Miles. 
59 
45 
- 90 

1.83 


Secs. 
120 .. 
a 
72 


120. 


M.P.H. 

0-30 .. 
30-40 .. 
40-50 .. 
50-60 .. 

358 3.68 

The velocity resistance given is that which I found myself, 
from about 800 indicator diagrams taken on passenger train 
working, and refers the total resistance to the pressure in the 
cylinders. The acceleration resistance is, of course, the difference 
between the tractive effort and the velocity resistance; the 
acceleration is taken at 1 mile per hour per second for 110 Ib. 
per ton force, which allows 8 per cent. for the rotary inertia of 
the wheels——a fair average. The figures show that it will take 
6 min. and 3.7 miles to attain a speed of 60 miles per hour, and 
if afterwards the speed remains steady, the five miles will be 
passed in 7.3 min. The working is, therefore, barely possible 
even under maximum conditions. 

In actual working, the full starting tractive effort is seldom 
maintained above about 15 miles per hour, and full horse-power 
is not attained under about 40 miles per hour with a 7ft. wheel, 
so that the acceleration period would be longer. Accepting the 
working mentioned as being correct, it is almost certain that the 
train was on a falling gradient, and we may note that on a 
down grade of 1 in 500, the above scheme would give 60 miles 
per hour in 4.7 min. and 2.8 miles, or a time of 6.9 min. for the 
5 miles; probably the actua! grade was greater, or the time 
slightly more, or the engine an exceptionally powerful six- 
coupled. 

Then Sir George mentions a train at 60 miles per hour being 
stopped in 220 yards with a retarding force of one-sixth. 
Allowing 8 per cent. for rotary inertia of wheels, the average 
retarding force to stop a train at 60 miles per hour in 220 yards 
would need to be almost 20 per cent. of the train weight, which 
is fully double what can be obtained in practice. 

For an “‘ emergency ”’ stop, it is necessary to define exactly 
the point from which the distance is to be measured. Properly 
it should be from the moment when the driver first perceives 
the emergency, after which he has to apply the brakes and shut 
off steam, which takes several seconds, each of which means 
about 30 yards. This, however, introduces a personal equation, 
and I prefer to measure from the moment the brake valve handle 
is moved, steam being shut off previously, so that the test is 
confined to the brake apparatus itself. 

Some years ago I made an extensive series of brake trials— 
emergency stops—with trains up to fourteen bogie coaches and 
two engines, and speeds up to 80 miles per hour. Electric 
recorders for engine, first, centre, and last coach ; special speed, 
time, pressure, &c., recorders were used. After the brake handle 
is moved it takes about 1} sec. before the brake blocks touch the 
wheels, and a further 1} sec. before the brakes are fully on all 
along the train. The final result of over 200 emergency stops 
was that for speeds from 30 to 80 miles per hour the average 
effective retarding force, taken over the distance from the 
moment of moving the brake valve handle to rest, was slightly 
under 7 per cent. of the train weight + 8 per cent. of rotary 
inertia, with a variation from — 7 to + 13 per cent., according 
to the length of the train, the condition of the brakes, ordinary 
or rapid acting valves, &c. The emergency stopping distance 
from 60 miles per hour was a little over 600 yards—630 on an 
average with seven bogie coaches and 670 with fourteen. 

For an emergency stop, the brakes are put on at full power, 
and left there, and it is important to note that the wheels must 
not be skidded, or the retarding force will drop very greatly 
and the stop be lengthened. The brake block friction increases 
rapidly as the speed falls from about 30 miles per hour to zero, 
so that the pressure which would be all right at 40 miles per hour 
upwards would skid the wheels as soon as the speed fell to 25 
miles per hour or so, with an ultimate lengthening of the stop. 
Even with special brake gear—which has not proved satis- 
factory in practice—arranged to brake 100 per cent. of the 
weight at high speeds, and automatic reduction of pressure to 
prevent skidding as the speed decreases, the retarding force does 
not average more than 10 per cent., or 430 yards from 60 miles 
per hour. On a subway, where the rails are always dry and the 
conditions uniferm, higher brake pressures can be used than 
for surface working, and the comfort of riding is sacrificed to 
speed. 

Very slight defects may greatly increase the length of the 
stop; on one occasion, with a 110-ton engine and one 28-ton 
bogie coach only, the regulator stuck slightly, and had to be 
opened again in order to close it properly—a matter of a few 
seconds only, and after the brake handle had been thrown 





over—and the result. was that the stop, from just over 80 miles 

per hour, was increased from a normal ‘distance of about 1100 

yards to over 1800 yards, and we overran a signal by a consider. 

able distance.; An ‘‘ emergency.”’ stop of more than a mile was 

rather startling, but it was absolutely impossible to stop quicker,. 
unless we ran into something, which, fortunately, we did not. 

In ordinary working, in over 35,000 miles, I have scarcely ever 
seen the brake fully applied, and only for a short time to reduce 
from very high speed—about 90 miles per hour—on a heavy 
falling grade, before reaching a junction on a curve. Normal 
service stops on long distance express working take two to thiee 
niles, and when running into a London terminus the drivers re,.\;- 
larly ‘‘ try ’’ the brakes, and “‘ get the train in hand ”’ at least tive 
miles out, even if they give a little steam again afterwards 
or such was my experience during three months’ regular running 
on London-Leicester and Nottingham passenger expresses. 

It is interesting to note that it would require about two miles 
to stop a 400-ton train + 100-ton engine from 60 miles per hour 
with the engine and tender brakes alone, while without brakes 
it would run over five miles before coming to rest.—-Yours 
faithfully, 

Derby, August 30th. e: 


H. Parr 


THE UNIFLOW ENGINE. 


Str,—The practical non-existence of indicator cards taken 
from uniflow cylinders and giving the M.E.P., the seale of pr 
sures, the revolutions per minute, and the cut-off—not plotte | 
cards, but real cards showing the super-compressions without 
after-retouching, &c.—has probably excited the curiosity of 
hundreds of other engineers besides Mr. Albert Charles Pain 
see his letter, page 236. 

It seems unavailing to apply for such elementary data to 
engineers who omit it from their papers when giving “ card 
of uniflow engines. Instead, we are referred to Stumpf’s various 
catalogues to obtain the full information. ‘The Berlin catalogue 
of 1909 contains no one card giving such data, nor does |); 
enlarged edition printed in Berlin, New York and London in 
1912—Constable and Company. 

The interesting paper read by Mr. Henry Pilling at the Man 
chester Association of Engineers, March 27th, 1920, gives no 
such data with indicator cards. No engineer appears to have 
seen such data anywhere (7). This appears very singular 
indeed, mysterious—concerning a very old system now ir 
existence for nearly a century, and claimed by Stumpf to equal 
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in economy quadruple-expansion engines; when it is built 
after the original model of 1827. Many thousands of elaborately 
figured indicator cards are available from compound ani 
multiple-expansion engines. By thease cards it is possible to 
check and control claims for their stearn economy. The steam- 
users have nothing by which to cheek over the remarkable claim s 
made for the uniflow type operating single-expansion. 

The annexed quadruple-expansion diagram is reproduced 
from Stumpf’s compilation of 1912—above-mentioned—and 
the single-expansion uniflow card is, therein, stated to be made 
from a three-cylinder steamboat. It is impossible to learn 
at what speed the various Stumpf cards were made, but the 
form of the uniflow cards, other than from locomotives, suggests 
very low speeds of, probably, 60 revolutions per minute, while 
the multiple-expansion cards appear to have been made at 
twice that speed. The steam pressures, initial and mean, are 
everywhere scrupulously omitted; but by superposing the 
cards, from both systems, the cut-offs and rates of expansion 
may be roughly ascertained, although the speeds and horse- 
powers, per unit of steam—pressure x volume—admitted, are 
still subject to guesswork. In these cards the net effective 
initial tonnage pressure on the uniflow piston drops very rapidly 
from the beginning of the stroke, while in the quadruple-expan- 
sion the net effective initial tonnage on the pistons is repeated 
—approximately the same—-at four points in the expansion. 

Can some of your readers furnish a few dozen of fully dimen- 
sioned and fully documented indicator cards just as they were 
taken from uniflow engines, at various speeds ? In Mr. Pilling’s 
excellent paper Section A is headed ‘ Public Ignorance.” 
The best way to end that ignorance and the ‘* mystery ” of the 
uniflow engine would probably be to publish very freely the cards 
made from it by the pressure indicator, together with the data 
which are always expected with such cards if they are to be of 
any use. It is necessary to also give the superheat temperature 
on each card, because, as shown in Mr. Pilling’s tables, the 
indicated horse-power decreases with the increase of tem- 
perature, as in all steam engines. 

xX. 


Srr,—I have been reading with interest the articles and 
letters that have been appearing of late in your paper on the 
uniflow engine. M 

Two points that I note have caused considerable discussion 
are, first, the water jacketing of bearings and, second, the 
special oil pump for flushing bearings. 

In the first case, allow me to point out that the water jacketing 
of bearings is a very common practice on marine engines ; if 
not jacketed, water service of some sort will be found, even on 
small launches where engines do not exceed 50 to 100 horse- 
power. : 

For the second, there is nothing special about the oil pump 
with the exception of a sort of clutch or ratchet arrangement. 
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And as for the flushing of bearings before starting, it is advisable 
no matter what size of engine, and is common practice, only 
the term used is “giving it a drink.’ I think that it will be 
found that drip and syphon lubricators are generally set some 
ten to fifteen minutes before starting a run, especially if the 
engine has. been idle for over twelve hours. A good attendant 
will always give his engine a few extra drops of oil before 
starting. In the Royal Navy syphons are always set going on 
main engines half an hour before getting under way. 

{ think if Mr. Pain investigates the case of flushing he will 
find it as I have stated above. 

Lincoln, September 30th. D. M. Stuart. 


CONTINUOUS BRAKES FOR GOODS TRAINS 


Sin,—Referring to the letter from’ your correspondent 
“Continuous Brakes” in your issue of June 18th last, the 
Central Uruguay Railway of Monte Video has had the automatic 
vacuum brake in use for all classes of trains, whether passenger, 
mixed, or goods, for more than 25 years. Probably one of the 
chief obstacles to its use on goods trains in England, as also 
in the Republic of Argentine, is the loose link coupling which 
would have to be replaced by the ordinary screw, or some other 
form of close coupler. In the early days on the C.U.R. the 
well-known T form of central link existed to some extent, but 
soon gave way to the usual screw coupling with which all stock 
is now fitted. 

Regarding shunting, it is the practice, when picking up 
vehicles from a siding, to leave the coupling up of the hoses until 
the train is re-formed on the main line to avoid unnecessary 
destruction and re-creation of the vacuum. Where vehicles 
are dropped the vacuum must, of course, be destroyed. These 
operations are further facilitated by a simple device whereby 
the driver can apply the vacuum brake with full force on the 
engine without affecting the vacuum in the train pipe, and 
where the engine brake is sufficient to control the vehicles 
attached this saves loss of time in forward and backward move- 
ments, and the use of the large ejector is not necessary. This 
device is also useful in making ordinary station stops, as the 
engine brake can be kept on while those on the train are eased 
off to avoid the recoil which accompanies a full application up 
to the tine of actual stopping. 

The grading of the C.U.R., even with engines up to 30,000 lb. 
tractive effort, is such that very long trains are not practicable. 
but no difficulty is experienced in creating and maintaining a 
good vacuum in a train embracing 30 cylinders of 18in. diameter 
by means of the usual ejector. In goods stock it is not necessary 
to equip every vehicle with a cylinder. Our own regulations 
call for a minimum of 40 per cent. of the axles being braked. 
‘There is no doubt that braked goods trains result in a marked 
saving in time and contribute not a little to expedition in train 
movement by avoiding the inevitable loss involved in heavy 
trains having to crawl into stations under control of the engine 
brake alone. Railwaymen from the Argentine have often 
remarked on this fact to me when the movements of our trains 
have come under their observaticn. 

P. SENGFIELD, Loco, Superintendent. 

Penarol, Uruguay, July 26th. 


A PRESS JOB. 


Srm,—Having experienced some difficulty in finding a firm who 
can press a mild steel plate of the thickness given on the accom- 
panying drawing, I should like to ask readers of THE ENGINEER 
whether it is possible to press such a shape in mild steel. It is 
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important that it should have a reasonable degree of flatness 
when finished. 

If possible, would the cost be high in comparison to the cost 
of longer methods used to produce it ? Would there be a saving 
of time or no ? 

Also, what would the approximate overall cost be when dealing 
with large quantities—5000 and upwards ? 

The insertion of the foregoing in your valuable journal may 
interest readers and will greatly oblige. 

Srpyney J. Ear ton. 

South Norwood, 8.E. 25, August 18th. 


MR. HENRY DEANE 

Srr,—In the paragraph on ‘“‘The Unification of Gauge on 
Australian Railways,” on page 206 of your issue of the 27th 
ultimo, I notice a reference to my father, Mr. Henry Deane, 
formerly Engineer-in-Chief to the Australian Commonwealth 
Government. 

You refer to him as ‘the late Mr. H. Deane,” but for the 
information of his many friends and acquaintances who are 
readers of your journal I am happy to say that he is in excellent 
health and is likely to have many more years of activity. 

London, September 6th, H. J. DEANE. 

[We need not say that we apologise to Mr. H. Deane and to 
Mr. H. J. Deane and to all whom it may have distressed or in- 
convenienced, for our error, and we join’ heartily with Mr. H. J. 
Deane in hoping that his father may enjoy many more years 
of activity.—Ep. Tne E.] 


THE L. & N.W. OIL-FIRED LOCOMOTIVE. 
Sim,—In view of the general interest that has been shown in 
the successful application of oil firing to a locomotive on the 
London and North-Western Railway, I think it may interest 
your readers to know the circumstances which first brought the 
Searab system to the notice of Mr. C. J. Bowen Cooke, the chief 
mechanical engineer of that railway. 





Some eight months ago, my company were exhibiting at the 
Public Works Exhibition, Agricultural Hall, and were showing 
the Scarab burner fitted to a kitchen range. One afternoon I 
met Mr, Bowen Cooke.on our stand, and after examining the 
burner he came to the conclusion that it was admirably suited 
for locomotive work, and immediately gave me instructions to 
prepare drawings for one of the London and North-Western 
locomotives. 

The success obtained with this locomotive is due to Mr. Bowen 
Cooke’s untiring efforts in giving me every possible assistance 
and advice, and I am glad to place my appreciation on record. 
I also have to record the valuable services of his technical 
officers, Mr. Dingley and Mr. Tipler, who were closely connected 
with this development. 

F, R. Macvona.p, 
Chairman, the Scarab Oil 
Burning Company, Limited. 
London, September 8th. , 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(Prom our own Correspondent.) 
Wiser Than the Pig Iron Makers. 


Very wisely the malleable ironmakers here have 
refused to be led away in the matter of price declarations 
by the pig iron makers. ‘ I showed last week how they 
hesitated to make the advance in railway and canal rates 
an excuse for further putting up prices, notwithstanding 
the course which had been pursued by the raw iron people 
in raising selling rates to the malleable iron producers 
by 10s. to 12s. 6d. and in some few cases even 15s. per ton. 
The interval since last week has strengthened their resolve 
and further convinced them of the unwisdom of placing 
any fresh burden upon buyers’ backs. Although the 
increase in raw iron prices is so considerable, and not- 
withstanding also that they will have their own increased 
railway rates to defray, the malleable ironmasters have 
determined to confirm former quotations without any 
addition. They have shown themselves prepared to 
make personal sacrifice rather than increase the difficulties 
of business. The threat of foreign competition from Bel- 
gium and America, particularly the former country, 
furnishes one of the outstanding reasons for letting selling 
prices remain unchanged. Belgian bar iron is being pressed 
upon Birmingham and Black Country consumers in large 
quantities and at favourable quotations. Nut and bolt 
makers boast that they are able to buy Belgian iron 
delivered at their works at Darlaston, Wednesbury, and 
Birmingham at something approaching £2 per ton less 
than native prices. Staffordshire ironmasters are not pre- 
pared to concede that the difference is so much. The 
folly which would have marked any raising of native quota- 
tions at the present time is, however, very apparent. In 
addition to the Belgian attacks upon the Midland buying 
market, our makers have to watch the dangers attending 
the bid which the Belgians are making for foreign trade 
in bar iron, strips, sheets, &c. This is a danger by no means 
small or unreal, and if it were once allowed to overwhelm 
British sellers a very serious position might be easily 
created. A fight between British and Belgian makers for 
priority in the common iron markets of the world would 
be very undesirable. The wisdom of the Staffordshire and 
Midland ironmasters in so acting as to prevent such a 
conflict in its very inception is widely applauded on the 
Birmingham iron market. Some Belgian iron bars have 
been offered at £24 10s. f.o.b. Antwerp, a rather attractive 
price in the present state of the market, but it is stated that 
the tonnage was not large. Belgian houses are keeping 
well in touch with Black Country nut and bolt makers 
with a view to leaving the market open for the future : 
but, happily, current deliveries are not on a large scale. 
Even allowing for the increased railway imposts, the 
Belgian iron can be delivered in the Black Country at 
about £27 per ton. 


Premiums in the Iron Trade. 


In refraining from advancing prices at present, 
Midland malleable ironmasters have borne in mind that 
there continues to exist in their favour the market practice 
on the part of buyers of giving substantial premiums over 
and above the “list’’ or Association prices to secure 
delivery. This, of course, constitutes a very substantial 
reason for putting buyers on the best possible terms in 
respect of basis rates. According to the class of material 
on order and sellers’ position respecting date when delivery 
of material can be made, these premiums vary from £2 to 
£3 per ton in the case of bar iron, or perhaps it might be a 
little more exact to say 30s. to 60s. per ton. The practice 
of paying premiums is perhaps not one which should be 
encouraged in a normal market. In the present erratic 
state of the iron trade the custom, however, is one which 
works well. It affords an easy manner of varying prices 
either up or down as between buyer and seller and leaves 
room for bargaining, on the part of sellers especially, 
which is found a very convenient adjunct to business. 
“Premiums” are a condition which has existed now for 
a very considerable time past in the Staffordshire and 
Midland manufactured iron trade, and they seem likely 
to be perpetuated. Malleable ironmasters are very well 
oft for work, though orders are not so plentiful as they were. 
Hardly any new sales are, however, being made at present, 
most consumers merely urging deliveries of existing con- 
tracts. The importance of arresting the constant wage 
advances, which are adding to the difficulties of works 
management, has furnished another inducement to those 
mentioned above to malleable ironmasters not to advance 
prices. The call for best iron on behalf of the chain and 
cable industries of the Black Country is fairly insistent 
and there is also quite a good demand for chain iron of the 
more common qualities. Wagon building concerns, which 
have a lot of arrears to overtake, are good customers for 
second-class bars and for substantial quantities of the best 
quality. Good merchant bars are unaltered on the basis 
of £30 10s. to £32, and common chain iron commands 10s. 
and upwards in excess of these figures. Staffordshire nut 
and bolt iron tends to harden to £31 per ton delivered. 
This quotation is not general, but is given by a number of 
firms. The tube trade is wonderfully brisk and makes 





large calls on the strip mills. The price of iron tube strip 
is nominally £32, but it is doubtful if any quantity can 
be bought at that figure, or indeed’much under £34, There 
is a market forall the puddled iron available, and prices 
range from £23 10s. to £24 for bars and 10s. additional fer 
heavy' iron billets, 


Big Fall in Sheet Prices. 


Galvanised sheets are easier at £44 to £45 for 
24 W.G. sheets. Orders are none too plentiful even at 
these prices, as the trade anticipates yet further reductions 
Ordinary open annealed black sheets are quoted about 
£37 to £38 and corrugated ditto £39. These prices, alike 
as to plain and galvanised material, show a fall of over £8 
per ton from the recent maximum, 4 condition eloquent 
enough of the way in which the sheet market is going. 
The easier price of steel sheet bars and of spelter are boty 
material factors in accounting for the fall, but fully. as 
important a factor is the continued bolding back of export 
orders of galvanised material, upon which the trade mainly 
depends for any activity. Nothing is known here of the 
appearance of German galvanised sheets, which are reported 
to have been offered on the London market. 


Raw Iron Advances Confirmed. 


Last week’s raw iron advances are confirmed. 
The Northamptonshire pig iron makers have decided to 
adhere to their advance of 7s. 6d. to 10s, per ton. The 
former quotation is 5s. below the Derbyshire advance, but 
in the latter case there are qualifying stipulations. Some 
few of the Derbyshire houses have limited their price for 
No. 3 foundry to 280s., a figure which they declare they 
were even previously realising. There is no common prin- 
ciple regulating the Derbyshire revision, however, prices 
varying even more now than before these complications 
arose. One house quotes 265s. for Derbyshire gray forge, 
287s. 6d. for No. 3 foundry, 292s.°6d. for No. 2, and 
297s. 6d. for No. 1 f.o.t. These are outside figures, how- 
ever. North Staffordshire furnaces have put 7s. 6d. on 
their former prices. South Staffordshire pigs are being 
sold subject to prices to be fixed. This explains the 
apparent disparity of the basis quotations which follow : 
South Staffordshire : Part-mine, 242s. 6d.; No. 3 foundry, 
250s.; cold blast, 365s. Northamptonshire: Forge, 
237s. 6d.: No. 3 foundry, 242s. 6d.; No. 2, 245s.; No. 1 
247s. 6d. Derbyshire: Gray forge, 257s. 6d.; No. 4 
foundry, 262s. 6d.; No. 3, 265s.; No. 2, 270s.; No. 1, 
273s.; basic, 277s. 6d. at furnaces. Some smelters state 
that their furnaces suffered so severely from damping 
down on the occasion of the railway strike last year that 
they will not attempt it again. In the event of a rupture 
with the miners they will blow the furnaces out. This 
would be a very serious step for trade. 


Scrap. 


The scrap market is weak. Recently there has 
been no difficulty in getting wrought iron scrap at £11 to 
£11 10s., and a quotation this week by a seller of £12 was 
promptly declined. Steel scrap is weaker still and business 
is not brisk. Turnings can be had at £8 and under. Plate 
shearings from the North-East Coast are on the market 
at £18 15s. for lots cut to size and weight, and about 15s. 
less for unassorted lots. 


American Competition in Wire Rods. 


American competition has been making inroads 
on the trade in steel wire rods for some time past. British 
mills were fortified with good orders, however, and stuck 
to their price—£35—in face of much lower quotations for 
the imported article. The position has now become 
untenable. With American rods coming in at £28 and 
Belgian houses making a bid for the trade at even lower 
rates—£25 f.o.b. Antwerp has been quoted—-buyers were 
becoming restive. In one case a large parcel of wire rods, 
presumably of German origin, was offered at £22 10s. at 
Rotterdam. The British makers have now therefore 
reduced their price by £5. Reductions of £2 10s. to £3 
have also been made in wire. As a set-off to this unfor- 
tunate reduction I am able to chronicle an advance in 
steel sections and joists, which are up £1. The basis 
price is now £24, but business is done at £1 to £2 above that 
figure. Finished steel bars, %in. to 3in., ean be had from 
£28 to £32, the latter for re-rolled products, and in light 
of these quotations a drop in Lancashire bars from £35 
to £34 will make no difference to tho sale of the latter in 
this district. English billets can now be bought as low as 
£22, and a few second-hand parcels at prices somewhat 
below this. The reduction in price has for the time being 
practically ruled out American competition, an additional 
obstacle to foreign business being the constant fall in the 
rate of exchange, which removes any possible advantage 
from the purchase of American material. The bulk of the 
American billets arriving in the promiscuous shipments 
of material are of the big sizes, 4in. and upwards. 


Will the Colliers Come Out ? 


The catastrophe of a coal strike would be so 
widespread that it is believed in this district that means 
will be found to avert it. It is thought that the miners 
realise that they have not got public support and that 
they are not likely to win without it. In spite of every - 
thing they may say to the contrary, the public knows 
that the colliers are still on the average the best paid 
manual workers in the kingdom. Further, it is untrue 
that the industry could bear a reduction of i4s. 2d. per 
ton in the selling price at date without injury. Surplus 
to-day comes from abnormal profits on export coal. It 
cannot be forgotten that these profits will not continue 
indefinitely ; they are already beginning to decline. Is it 
sound, then, in view of the special circumstances, Warwick- 
shire coalowners are asking this week. to fix for coal 
an artificially low price, a price so low that, as Mr. Hodges 
admits, before the increase of last March, ten districts 
out of fourteen were actually selling at a loss. To-day, as 
Mr. Hodges does not seek to deny. the vast majority of 
collieries only make a profit by reason of the 14s, 2d. the 
miners want to remove. Four districts out of fourteen are 
making much greater profits. Those profits go to the 
Exchequer. The minute control is removed every colliery 
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will have to stand or fall on its merits. But the miners 
do not want this. Colliery owners hereabouts are empha. 
sising this week that the men ask for a reduced price for 
domestic coal only. But when it is said that dear coal 
means dear commodities, everyone is thinking of the coal 
used in industry. Again, it is palpably weak that the 
granting of the men’s demand would involve the restora- 
tion of elaborate and costly machinery for differentiating 
between coal consumed in the household and coal consumed 
in the factory. Once before, it will be easily recalled, an 
attempt was made to draw such a distinction and it proved 
an utter failure. 


Increase in Canal Tolls. 


As a result of the policy of the Government in 
abolishing subsidies, the new advanced scale of charges 
by the canal companies will come into operation next 
week. The Birmingham Canal Navigations announce 
increases varying from 50 per cent. to 150 per cent. The 
rates on some local traffic, however, will remain as at pre- 
sent. The Staffordshire and Worcestershire Canal Com- 
pany publishes a list of increased charges on certain classes 
of goods transported of 150 per cent. Meanwhile it is 
gratifying to note that the whole question of the future 
of the canals of the country is being considered by Mr. 
Neville Chamberlain's committee under exceptionally 
wide terms of reference. 








LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Thursday. 


Iron, Steel, and Metals. 


THERE is a decided dulness in the markets here 
for all kinds of iron and steel material, with the exception, 
perhaps, of foundry iron, although even that strong market 
is not so active as it has been in the recent past. With 
regard to the others, there are now many causes co-operat- 
ing to create doubt and hesitation in the minds of con- 
sumers. One of these is, of course, the condition of the 
shipbuilding trade, for it is becoming ciearer every day 
that ships built at present cost and run under present 
conditions of labour cannot be made to pay, and the inevit- 
able consequence is that they will soon cease to be ordered. 
There is, of course, work yet in the shipyards, but the 
excessive demand for shipbuilding material is at an end. 
There is another cause of doubt in the increase of foreign 
competition. This is beginning now to be felt in the home 
trade, but it is more effective in the export trade, and bids 
fair to take away a great part of that section of the iron 
and steel industry from this country. 


Metals. 


There has not been any serious alteration in the 
position of the copper market, and the failure to bring the 
price of crude or standard copper into reasonable relation- 
ship with the prices for other metals and for manufactured 
copper and brass is rather curious. Especially is the great 
difference between rough copper or standard copper and 
refined ingots a peculiar feature. It is this difference, of 
course, which leads to the shipment of rough copper to 
America. Electrolytic copper is quoted up to £117 per 
ton, or from £111 to £117, while standard keeps well 
below £100. On the other hand, the price obtained by 
American producers for electrolytic is 19 cents per pound, 
which at the old rate of exchange would represent only 
£88 13s. 4d. per ton. What is going to happen to the 
engineering trade of Great Britain in the future if both 
iron and copper are to be permanently very much cheaper 
in America than they are in England ? One feels that our 
manufacturing engineers would do well to consider this 
question very attentively. The prices for manufactured 
copper and brass have not been altered and remain 
extravagantly high as compared with standard copper and 
spelter. The cost of engineering tubes alone is a very 
serious tax on the industry here, and one begins to wonder 
how long it will be patiently borne. The market for tin 
has not suffered from any serious fluctuations of late, but 
the feeling seems to have become rather weaker than it was. 
The hope of a substantial demand from America is not so 
strong as it Was in this market ; but, of course, America 
has been supplying her needs by purchases in the East, 
and if this business develops there would seem to be no 
particular reason why she should come to Great Britain 
for tin. Our own consumptive market for tin is not very 
active, but this may be because of the uncertainty engen- 
dered by the fear of the coal strike. Tin-plates seem firm 
enough and the prices keep up, but makers are naturally 
averse from buying any large quantities of tin until they 
know whether or not they will have an opportunity of 
using it. At present prices, to hold stocks of tin, means that 
there must be plenty of spare capital. In this connection 
it is worth while noting that the price of steel sheet bars 
in Wales is £23 10s. per ton, and in America 68 dols. Lead 
has remained steady and the market has rather a firm 
appearance, but it is very difficult to see what is likely to 
happen. Our house-building demand for lead—which 
should now be absolutely rampant—is practically negli- 
gible, and one does not know when it will come on. For 
the first time, so far as we know, in the history of the meta, 
trades lead has been quoted at a higher price than spelterl 
but this was English and not foreign lead. There would 
seem to be very little consumptive demand for spelter just 
now, and perhaps the reason is to be found in the high cost 
of galvanised iron and the big prices demanded for brass. 
There is a very large quantity of old brass in the market 
at reasonable prices, and this again checks the consumption 
of spelter in our British brassworks. The price of zinc 
sheets has been reduced to £71 10s. per ton, but it might 
be lower based on the present price of spelter. It may be 
mentioned that apparently it costs now £30 per ton to 
roll spelter and about £60 per ton to roll copper ! 


Foundry Iron. 


_ The market for foundry iron in Manchester 
remains the strongest section of the iron and steel trades, 





There is still great scarcity, although this is not felt so 
acutely as formerly, partly no doubt because the iron- 
founders of the district have accumulated some supplies, 
and partly because they are disturbed by the possibility of 
a coal strike and the consequent scarcity of foundry coke. 
The strength of the market, however, is evidenced by the 
fact that producers have not hesitated to add at onee to 
the selling prices the whole of the new charges resulting 
from the increase of the railway rates, and this has not 
been done in any other department of the iron and steel 
trades. The actual prices quoted here for No. 3 foundry 
iron are much the same as they were last week. It is some- 
times possible to get Derbyshire iron at £14 10s. per ton 
delivered, and this seems to be the cheapest, unless now 
and again a small lot of Northamptonshire iron can be 
obtained. For many brands of Midland No. 3 up to £15 
delivered in Manchester is quoted, and although at the 
moment there is little or no L‘ncolnshire foundry iron offer- 
ing, it is understood that the price would be more than 
£14 10s. delivered here. There are cases where merchants 
are in the happy position of having secured a little Cleve- 
land iron, but whatever be the price at which they may 
have bought from the furnaces, they are not offering this 
iron except on competitive terms with Derbyshire. The 
Scottish ironmasters are following the example of the 
trade in Cleveland and keeping their furnace price to 
£13 10s., so that the best No. 3 Seotch iron can now be 
bought in Manchester—when it is available—at less than 
the cost of some of the common brands of Midland iron. 


Scrap. 


The market for scrap is very quiet just now, but 
so far as concerns foundry scrap dealers are firm, quoting 
from £10 5s. up to £11 per ton, according to quality. For 
heavy wrought scrap the consumers in Lancashire offer 
only £10 per ton, and heavy steel melting scrap can be 
bought at about £9 per ton. All these prices are very 
low in comparison with the markets for new material. 


Profit Sharing in the Cotton Industry. 


At the annual meeting of the Tootal Broadhurst 
Lee Company, Limited, held recently, the chairman, Sir 
Edward Tootal Broadhurst, Bart., gave some interesting 
particulars concerning the employees’ bonus scheme which 
has been in force during the past year, whereby every 
whole-time employee of the company in the United King- 
dom became personally financially interested in the com- 
pany’s affairs. The scheme is as follows :—For every 
1 per cent. paid in any one year above 7} per cent. on the 
ordinary shares of the company up to 15 per cent., every 
employee in the warehouse, the branches, and in the mills 
now receives a bonus of 2 per cent. upon his or her ordinary 
earnings—up to £500—in the year, and an additional 1 per 
cent. for every 1 per cent. over 15 per cent. paid on the 
ordinary shares. In accordance with the dividend recom- 
mended for the past year—1l0 per cent. and a bonus of 
5 per cent.—there will be distributed amongst the workers 
the sum of £53,386, being a bonus of 15 per cent. upon the 
ordinary wages or piecework earnings of every whole-time 
employee. The bonuses may be applied as follows :—(1) 
Payment in cash ; (2) the purchase of employees’ shares 
at par; or (3) loans to the company at 6 per cent. per 
annum. In addition to this distribution, the company has 
set aside for the third year in succession £10,000 to a 
research and education fund. 


The Threatened Coal Strike. 


Whether it is due to the prevalent strike habit 
or not, there is a general feeling in this district that the 
threatened strike in the coal trade will not take place. 
There is an impression abroad that the miners will not 
cease work on September 25th. Although the ballot figures 
for Lancashire and Cheshire are somewhat depressing from 
the public point of view, the majorities in Yorkshire and 
Nottinghamshire are far from satisfactory from the 
Miners’ Federation view point. In Yorkshire there was 
actually a majority against a strike, while in Nottingham- 
shire the “‘ antis ’’ were nearly as numerous as the “‘ pros,” 
and it seems quite within the bounds of possibility that 
the hard-headed Yorkshiremen may decide to act for 
themselves. In any case most engineering firms in this 
district who use coal are fairly well supplied, while the 
local power supply stations have sufficient fuel to carry 
on for some weeks, so that an immediate stoppage of engi- 
neering works is not contemplated. Not much importance 
seems to be attached to the decision of the other members 
of the ‘*‘ Triple Alliance ” to support the miners’ demands 
‘*in general terms,”’ nor to the cry of cheaper coal in view 
of the great increase in cost due to the enormous advance 
in miners’ wages and the decreased output per head. 


Barrow-tn-Forness, Thursday. 


Hematites. 


There is no change to note this week in the 
general condition of the hematite pig iron trade of North 
Lancashire and Cumberland. There is a heavy demand for 
iron and requirements continue to be in excess of smelters’ 
production. Additional furnaces are needed to meet 
wants, but it is scarcely likely that there will be any 
extension of activity in that direction. Home users are 
absorbing the whole of the output, the consumption on the 
part of local steel makers and others being heavy, and thus 
a big proportion of the make is accounted for. For special 
iron there is a sharp call. Makers are sold forward as far 
as the end of this year. Prices have made an upward 
move following on the raising of railway rates, and now 
mixed numbers of Bessemer iron are at £15 5s, per ton net 
f.0.t., while special brands run at £16 5s. to £17 per ton 
net. 


Iron Ore. 


The demand for iron ore is exceedingly strong, 
and local raisers are unable to satisfy the smelters in the 
immediate district, who are largely using foreign ores. At 
some of the mines developments are being made. Prices 
are higher for native sorts, 59s. to 70s. per ton being quoted 
net at the mines. Spanish or North African ores are at 
53s. 6d. per ton delivered to West Coast works. 
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Steel. 


The activity in the steel trade is pretty well 
maintained at both Workington and Barrow, but some of 
the departments are idle. The rail mills are busy and some 
of the smaller branches, but nothing is being done jn 
shipbuilding material so far a3 plates are concerned. Tho 
general demand for steel is not so good as it was. Heavy 
sections of rails are at £25 per ton, with light rails at £97 
to £29 per ton. For billets there is a steady demand at 
£25 per ton. Ship plates are at £25 10s. per ton, and boiler 
plates at £31 per ton. 


Fuel. 


For coal there is a very keen demand, and steam 
sorts are dearer at 45s, per ton delivered. House coal ig 
at 45s. to 60s. per ton delivered. The demand for coke ig 
strong, and Kast Coast qualities are highe: at 75s. per ton 
delivered. 


Prices. 

Iron ore, native, 59s. to 70s. net; Spanish, 
53s. 6d. delivered ; pig iron, mixed numbers, £15 5s. net ; 
special brands, £16 5s. to £17 net. Steel: heavy rai's, 
£25; light rails, £27 to £29; billets, £25; ship plates, 
£25 19s.; boiler plates, £31. East Coast ¢ ke, 7°s. deli. 
vered. Steam coal, 45s. delivored. 








SHEFFIELD. 
(From our own Correspondent.) 


The Labour Troubles. 


AFTER all, it seems that the trouble arising out 
of the general lock-out of members of the Electrical Trades 
Union will not be so widespread for a short time as had 
been feared, though if the dispute persists the iron, steel 
and engineering industries will be paralysed. The men 
are finding precious little sympathy beyond the pale of 
their own union, and even within it there are those who 
realise that another blunder has been committed by their 
officials, and who would like to be well out of it. Indeed, 
some of the members of the Electrical Trades Union, | 
believe, have resigned, to join other unions—saner bodies 
—interested in the welfare of e ectrical workers, and 
where that was done in time the lock-out notices did not 
operate. At the moment efforts are still being made to 
find a solution of the difficulty, but the lock-out is com- 
plete, and contains all the possibilities of a ruinous indus- 
trial dislocation. Manufacturers and colliery interests are 
still viewing the immediate future with considerable 
anxiety in consequence of the miners’ vote, and whilst 
there is quite a strong feeling of optimism there is fully as 
great a volume of opinion that the 25th inst. will see the 
colliers’ threat fulfilled. A good number of the smaller 
works would then have to close down straight away, 
but there are many firms that by laying in heavy stocks of 
fuel could see their way to running for three or four weeks 
without further eupplies, if necessary. It may, of course, 
only be bluff—most probably it is—but here and there 
heads of firms assure me that it will take very little more 
of the present state of things to decide them to close down 
altogether, never to reopen. In other words, they ure 
beginning to lose now some of the exceptional profits 
made during the last six years, and so are inclined to * cut 
their losses.” 


Armament Firms’ Position. 


The other day I was chatting about armament 
plants with someone well qualified to discuss the question. 
He was remarking what an asset they were to the country 
when the war came and how little one heard of them now 
that the peril had passed—except abuse of the armament 
companies, who are supposed to have made fabulous sums 
out cf the war. Well, if that was not the day of armament 
makers, when is it? Yet, instead of making wealth 
“beyond the dreams of avarice,” they were led on, by 
the urgent needs of the Allies, and a determination to meet 
those needs at all costs, to involve themselves in enormous 
and costly extensions. It may even be that some of the 
Government departments encouraged them to these com- 
mitments. In any case it seems a fact that since the 
Armistice these firms have had to contend, almost des- 
perately, for the recovery, in any adequate measure 
whatever, of the vast expenditures made primarily in the 
interests of the nation. It is true that the buildings and 
plant are there, but in too many instances the former have 
not yet been adapted to peaceful industries, while the 
plant is often not of the character lending itself to such 
adaptation. The result of all this is that some of our 
large armament businesses are having all their work to 
do to struggle on and keep their heads above water, whilst 
in many cases the rate of dividend has had to be lowered 
beneath the pre-war level. The heavy armament and 
munition making plant, which, up to 1914, used to account 
for 50 per cent. of the output of the five biggest concerns 
in Sheffield, is, of course, still intact, though only being 
used in a desultory sort of way. What kind of subsidy 
the Government has given to these firms, or what contri- 
bution it proposes to make to the upkeep of the plants 
against possible emergencies I do not know ; but provision 
of the kind seems the only reasonable thing. I know what 
the armament people are anticipating—that when inter- 
national affairs have become fairly normalised the demand 
for heavy armour plates, ordnance and munitions will 
settle down to about the 1912 or 1913 level, which would 
mean, so far as plate is concerned, that where a firm 
received orders totalling from 5000 to 6000 tons of armour 
plate a year for the British Admiralty, it would have to be 
content with from 2000 to 3000 tons. Thus, even after 
allowance has been made for contracts on account of 
foreign Governments, much of the plant, greatly aug- 
mented during the war, would have to remain idle, awaiting 
elimination, in the course of time, by the process of non- 
renewal, for very little, indeed, of that description of plant 
lends itself to adaptation to the production of peaceful 
manufactures. 








on 


vell 
> of 
me 


‘he 
vy 


at 
ler 





Serr. 10, 1920 


THE ENGINEER 


263 








_ 


Railway and_Motor. Steel. 


Speaking of war foutput reminds me of what 
is being done with some of the enormous surpluses of 
ordnance—and this<is of particular interest here because, 
if war output my he 8 the production of tires for rail- 
way, tramway and colliery purposes is one of the most im- 
portant departments, Gun tubes are being cut up into rings 
for re-rolling into tires and such things as turbine rings. It 
is, of course, only as a drop in the bucket, for ont of a 
}2in. calibre gun, made of 5in. thick steel, probably not 
more than fifty rings can be cut, and it has to be remem- 
bered that an average length train may require 200 or 300 
tires. I am told that railway steel requirements are now 
developing 8o rapidly ‘that ifonly they could undertake it 
manufacturers could have very considerably more work 
than they now have in hand. There is one point of interest 
that may be mentioned, viz., that the Railway Tire and 
Axle Association, formed to regulate prices and the dis- 
tribution of output, is to remain in operation for another 
couple of years at least, whereas there had been a fear 
that it Was about to dissolve—a step which would have 
brought little comfort to the managements of some firms 
concerned. Apart from the surplus of ordnance, the dis- 
mantling of 80 many warships is resulting in large quan- 
tities of armour plate coming on to the market as scrap 
material, which, however, must, generally “speaking, 
await the time when the armament firms can handle it, 
for it is doubtful if anyone else possesses the machinery 
for cutting it up for melting or re-rolling purposes. Auto- 
mobile construction, too, is experiencing a revival, if the 
orders coming to Sheffield firms are any criterion. Motor 
firms have certainly been under a eloud of late months, 
but it was eaused, not through lack of demand, but by 
financial stringency, brought about largely by the refusal 
of the banks, at the direction of the Government, to permit 
trading on overdrafts. Now that the position is readjust- 
ing itself, work is coming forward again, and firms interested 
in the manufacture of steel parts, including case-hardened 
steel, appear to be booking orders pretty freely. A good 
deal of the alloy steel employed is coming from the enor- 
mous surpluses of high-grade steel now being disposed of 
by the Government, which required the material during 
the war for aeroplane and armoured motor purposes 
chiefly. 


Interesting Developments. 


Lack of space prevented me from referring, in 
last week’s letter, to developments proceeding at the 
Sheffield Forge and Rolling Mills Company’s works and 
the Leeds Forge Company. The capital of the former, 
part of whose works at Millsands occupy the original 
site of Vickers’ works, when the great firm’s business 
was a very small one indeed, is to be increased 
to £250,000 by the creation of 100,000 new shares. of £1 
each, in order to provide for the rapid expansion that 
has taken place in the company’s business and assets. 
It is about fourteen years since the previous issue of 
shares for cash, and compared with that time the turnover 
has increased nearly sevenfold. The directors forecest 
further extensions of the premises, in addition to many 
that have been completed in the last few years, In 
our neighbouring city, the Leeds Forge Company, 
Limited, has acquired controlling interests in the Newlay 
Wheel Company, Limited, and the Bristol Wagon and 
Carriage Works, Limited. In this case, the acquisition 
is by means of an interchange of shares, for which purpose 
the capital of the Leeds Forge is to be raised to £1,250,600 
by the creation of 180,000 new preference shares of £1 
each and £400,000 new ordinary shares. The arrangement 
with the Newlay Company gives the Leeds Forge the 
privilege of taking immediate possession of extensive sheds 
and premises lately vacated by the Government, which 
are readily adaptable for the manufacture of railway 
wagons and carriages—reminiscent of what Cammell, Lairds 
have done at Nottingham with the large building used 
during the war as a National Ordnance Factory. Regard- 
ing the negotiations with the Bristol Wagon and Carriage 
Works Company, Limited, the idea was to secure a con- 
tinuity of the expansion of steel carriage construction. 
It is hoped by the directors that they will be able to effect 
an interchange of that class of the Bristol material which 
has hitherto been obtained from outside sources, and the 
heavy details of steel underframes, which also has been 
obtained from outside sources, including the Leeds Forge. 
Readers of my letter may reeall that at about the close 
of June last I was able to announce that the Leeds Forge 
Company had secured a contract for the construction of 
forty all-steel sleeping coaches, at a figure reported 
to be something like half a million sterling. The 
order has been placed by the International Sleeping 
Car Company, and delivery is to be completed in eighteen 
months, the arrangements with the two concerns mentioned 
above making possible the fulfilment of delivery terms, 
which, apparently, presented difficulties to other British 
and Continental rolling stock builders. 





Manufacturers and E.P.D. 


The reference by Mr. C. E. Siddall, chairman of 
the Sheffield Forge and Rolling Mills Company, Limited, 
at the meeting of shareholders last week, to the loss the 
company experiences through the revenue authorities 
refusing to accept War Loan in payment of E.P.D., has 
brought to my notice a very remarkable position. What 
Mr. Siddall said was that his company during the war 
invested something like £165,000 in War Loan, the directors 
being quite under the impression that that paper would be 
taken for E.P.D., as it was in the early days. However, 
it was not, and in realising £50,000 worth to pay a 
portion of last year’s E.P.D., “the firm paid £4790 for its 
patriotism.’ The Sheffield instance brought to my notice 
was one in which a firm bought many thousand pounds 
worth of Government stocks during, the war, at a time 
when other and more attractive investments offered them- 
selves. Being called on to pay E.P.D. at very short notice, 
and having a large percentage of capital sunk in necessary 
extensions, the firm was compelled to unload some of the 
securities. First, they were offered back to the Govern- 
ment, through the Federation of British Industries, at 
face value, but were refused, and refused again when 
offered at market price. So the securities were sold on the 
open market, brokerage, of course, having to be paid, 
and in the end it was found that the buyer was the Govern- 





ment! Since then the Federation of British Industries 
has requested the Inland Revenue Department to accept 
Treasury securities as a simple cancellation of debt at 
prices to be arranged, but the only reply has been: ‘* We 
have no instructions to do so.”’ When, therefore, the 
Sheffield firm sells its remaining securities to meet the 
next instalment of E.P.D. presumably the Government 
will be the buyer, and the seller will again have to bear 
an unnecessary expense in putting the bonds on the 
market—-merely to enable the Government with £95 to 
cancel £100 worth of indebtedness. This case will doubt- 
less be of considerable interest to Sheffield manufacturers 
generally—and perhaps to many elsewhere, 


United Steel's Progress. 

A large portion of Mr. Henry Steel's speech at 
the meeting here on Friday last of shareholders. in the 
United Steel Companies, Limited, was of the utmost 
interest as showing the remarkable developments being 
carried out by that virile combination of iron, steel and 
colliery concerns. In the space at my disposal it would 
be impossible even to summarise all that was said on the 
subject, nor is it necessary to do so, because most of the 
at have been given in my letters from time to time. 

ere were, however, several quite new features. For 
instance, at the Appleby Ironworks, North Lincolnshire, 
a half share in which came to the combine when the latter 
acquired the Frodingham Iron and Stee! Company—the 
other half being subsequently purchased from the Steel 
Company of Scotland—one of the most modern plate mills 
is being put down, though it cannot be completed for 
another year at least, or about half the time the combine 
expects it will take to construct its new dock at Working- 
ton. The directors have taken steps to increase the com- 
pany’s iron ore reserves in Lincolnshire and Northampton- 
shire and the ore output in West Cumberland, and a new 
blast-furnace is to be put down at the Appleby Ironworks. 
In short, the policy of the directors to make the combine 
a thoroughly self-contained undertaking is working out 
most successfully. 


Iron, Steel, and Coal. 


Since the advance of 12s. 6d. on Derbyshire 
and Lincolnshire pig iron no price changes have 
been reported locally. This advance, as stated in 
the ‘Latest News’ column last week, brings Derby- 
shire No. 3 foundry up to £14 17s. 6d. to £15 2s. 6d., 
and No. 4 forge to £13 to £13 5s., Lincolnshire basic 
being now at the minimum quotation of £14 12s. 6d. 
to £14 17s. 6d., and foundry £14 15s. to £15. Most classes 
of pig iron continue very restricted in supply, and the 
position for bar and hoop iron remains about unchanged. 
Cheaper steels are in greater demand than acid quality, 
but most of the output is going into consumption freely. 
The fuel market keeps feverish in consequence of the 
colliery tension, and huge sums are being spent in dumps. 
Gas coal is in very keen request, but small fuels are in 
rather short supply. There is a strong demand for blast- 
furnace coke at 65s. 9d. per ton on rail at ovens. Steam 
coals are maintained at the previously quoted level, viz., 
best South Yorkshire hards 33s. 2d. to 33s. 8d., Derby- 
shire 32s. 8d. to 33s. 2d., seconds and cobbles 31s. 8d. to 
32s, 2d., nuts 31s. 2d. to 32s. 2d., washed smalls 28s. 8d. 
to 30s. 2d., best hard slacks 28s. 5d. to 28s. 11d., seconds, 
27s. 11d. to 28s. 5d., soft nutty 27s. 8d. to 28s. 2d., peas, 
26s. 2d. to 26s. 8d., and small slacks 23s. 2d. to 24s. 2d. 
In house descriptions branch is 37s. 2d. to 37s. 8d., and 
best Silkstone 33s. 8d. to 34s. 8d., all per ton at pit. 





NORTH OF ENGLAND 
(From our own Correspondent.) 
Coal Strike Menace to Industry. 


Disastrous will he the effect of a coal strike to 
industry in the North of England. In fact, no one ean 
calculate the probable loss in trade and wages. Most 
interested are agreed that it will be the most stupendous 
in the history of the North of England should it actually 
occur, and this district is only one, though an important, 
section of industrial Britain. There are signs that the 
staple industries will not be able to carry on for a week 
after the miners ‘‘ down picks.”” Stocks of fuel are every- 
where reported low; in fact, there is not one-fifth of the 
coal and coke available that was in stock prior to the 1912 
strike, and even then many works were compelled to close 
down almost immediately. There is a great deal of unrest 
in other sections of labour, and altogether things are as 
alarming as they could possibly be. The lock-out of 
members of the Electrical Trades Union is in operation, 
and about a thousand men are involved in this district. 
This dispute involves many firms, but at present elec- 
tricity supply, ship repairing, shipbuilding, and iron and 
steel manufacture are not affected. The Shipbuilding and 
Engineering Trades Federation has come to a resolution 
favouring the termination of the arbitration agreement 
and the presentation of a new demand for an increase of 
wages. The last claim for an advance was rejected by the 
Court, and apparently the Federation will not brook a 
rejection. Thus there is another peril to industrial peace. 
In regard to the greatest of the labour crises—that 
relating to coal—an undercurrent of hope exists that a 
way out will be found. Even without waiting to see the 
deplorable effects a coal strike would have on industry 
proofs are not lacking that our trade is being seized by 
other countries. Belgium and America are two which 
have to be reckoned with, and they are actually producing 
shipbuilding material for our Colonies. © ‘ca’ canny ” 
policy and industrial unrest in the country provide glorious 
opportunities for foreign competitors. 


Cleveland Iron Trade. 


The fear of a coal strike is having a detrimental 
effect upon business in the Cleveland iron trade. A policy 
of caution in regard to future commitments is likely to 
continue until the clouds of uncertainty which obscure 
the industrial horizon are dispelied, and business at present 
is largely of a hand-to-mouth character. The position as 


regards supply and demand is almost unchanged. The 
output of foundry iron is still no more than sufficient for 
home requirements, and the Cleveland makers still find 
it necessary to continue their,embargo. upon exports. 
At the same time they are entitled to regard with some 
resentment the decision of the Scottish makers to increase 
the allocation of Scottish iron for export from 10 to 20 per 
cent. of the output. So long as Scotland is able to export 
iron there should be no need to draw upon Cleveland for 
supplies. Conversely, if Cleveland were not supplying 
Scottish consumers the local-makers would probably be 
in a@ position to consider a resumption of the export trade. 
Thus it would appear that Cleveland’s patriotism is being 
exploited to’ fill the purses of Scottish makers. Tho 
searcity of foundry iron has of late been somewhat accen- 
tuated by the unsatisfactory working of the furnacos, 
which are now turning out an undue proportion,of the 
lower. qualities. For forge iron, which is not subject to 
allocation, there is a good demand from Scotland, and the 
full maximum price is obtained ; but mottled and white 
are somewhat difficult to dispose of. The home selling 
prices are firm at 237s. 6d. per ton for No. 1, and 225s. per 
ton for No. 3 G.M.B., No. 4 foundry and No. 4 forge. 


Hematite Pig Iron. 


In the East Coast hematite pig iron trade there 
is rather more activity. ‘The position as regards supplies 
is improving, and while the consistently heavy home 
demand is being fully met, it is possible to effect some 
sales for export. Inquiry from abroad, however, is not 
on a considerable scale. There is a disposition to wait 
im the hope of easier terms, while exchange conditions 
militate against active business. Transactions with 
neutrals have been effected at 270s. per ton f.o.b. for 
mixed numbers. Sales to the Allies are recorded at 265s., 
whilst 260s. remains the quotation for home deliveries. 


Iron-making Materials. 


A quiet trade is reported in foreign ore, transac- 
tions being restricted to spot cargoes. Sellers are now 
willing to do business to the end of the year, and for the 
first quarter of next year, at 48s. per ton for best Rubio 
ore of 50 per cent. quality on the 17s. parity freight, but 
prompt business has been done at 47s. 6d. The fuel supply 
to the furnaces is barely adequate, but no improvement 
can be looked for until the coal threat is removed and in 
the meantime ironmasters are conserving their supplies 
as much as possible. The price of medium furnace kinds 
at the ovens is still 62s. 9d. per ton. 


Manufactured Iron and Steel. 


In view of the serious position of affairs in the 
labour world traders are in no mood to commit tnem- 
selves, and the finished iron and steel trade is in a state of 
suspended animation. There is scarcely any inquiry 
though the works are fully employed on current contracts. 
So far as shipbuilding material is concerned, makers have 
orders in hand which will keep them fully employed 
throughout the winter. At the moment there is no room 
for export business in this kind of material, with ths result 
that inquiries for the Colonies are being transferred to 
Belgium and Ame ica. Orders have, it is understood, 
already been placed in those countries by agents for the 
Colonies. It is regrettable that this trade is going to 
foreign countries, but the only solution appears to be 
increased output. Unfortunately, while there is so much 
industrial unrest there is little prospect of increasing the 
output. Anticipations of easier prices seem doomed to 
disappointment, for makers, confronted by rising costs of 
production, have added 20s. per ton to the price of steel 
bars and angles, which now become £24 per ton. The 
principal quotations in the home trade are as follow :— 
Ship, bridge, and tank plates, £23 10s. ; boiler plates, 
£30; angles, 4-ton lots minimum, £24; joists, £23; 
channels and flats, £23 5s.; tees, £24; steel bars, £24; 
rounds and squares, £25 10s. ; all with the usual extras; 
heavy steel rails, £25, fish-plates, £30; soft steel billets, 
£25 10s. ; hard billets, £26 10s. ; common iron bars, £30 ; 
iron angles, £30 15s.; tees iron, £31 10s.; galvanised 
sheets, £45 ; black sheets, £38 


The Coal Trade. 


There is no easement of the strenuoua and difficult 
position in the coal trade. Added to the usual troubles 
there is the rapidly approaching shadow of a national 
stoppage of the pits, which seems to aggravate an alto- 
gether insoluble problem. There is little if anything new 
in the situation; the exnort trade continues to be most 
severely restricted by the tremendous pressure in the 
home market, leaving only small opportunity of placing 
new business for any approximately early date of loading. 
The putting into effect of the proportionate licensing 
which prevents pre-entries for more than about 20 to 25 
per cent. of the allocations each week is the occasion of no 
end of worry to both shippers and collieries, owing to the 
microscopic quantities into which such an arrangement 
divides the merchants’ allotments, which ssems to leave 
no other alternative but either to pool or cease to ship 
altogether. The prohibition of shipments from the Firth 
of Forth is regarded here as being the.forerunner of similar 
restrictions on the Tyne, Blyth and Wear, unless a speedy 
agreement with the miners is reached. The shippers to 
Ireland are now finding it almost impossible to place new 
business at the moment, but Irish buyers have had a good 
run of the market for some time past, and there must be 
plenty of fuel in Ireland. The bunker market continues 
to be active, but the supplies available are scanty, and as 
a consequence the competition is exceptionally keen. 
Prices for bunkers do not display much alteration. There 
have been a few instances where rather more than the 
recent schedule figure has been conceded, but generally 
speaking producers are adhering to the old figures, both 
for neutrals and British boats. There is business about 
for the coaling stations, with an understanding that 
though price and quality will generally bear the usual 
relation to each other, the maximum for unscreened sorts 
will be 120s. Coke is in heavy demand, buyers being eager 
to get supplies, but with only indifferent results, owing to 
the extreme scarcity of the usual kinds. For export all 





prices are nominally higher, and exceedingly strong at the 
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increased values, buyers being willing to concede any 
figure if supplies can be secured. The following are the 
principal open market quotations :—-Northumberlands : 
Best Blyth steams, 150s to 160s.; second Blyth steams, 
140s. to 150s.; unscreened, 130s. to 140s.; best smalls, 
125s. to 130s. ; second steam smalls, 120s. ; best screened 
households, 160s. Durhams: Best gas; 125s. to 130s); 
second gas, 120s. to 125s.; Wear special gas, 130s, to 
140s.; coking, 125s. to 130s., bunkers, 75s. to 80s. ; 
foundry coke, 240s. to 250s. ; gas coke, 235s. to 245s, 








SCOTLAND. 
(From our own Correspondent. ) 
Labour Unrest. 


Waite all branches of industry are awaiting the 
final outcome of the present situation in the coal trade, 
with its vital effect on trade and the community at large, 
other disputes have arisen which only add to the turmoil 
and demonstrate to a still further degree the attitude of 
labour in general. This attitude seems to entail the 
greatest possible return for the least possible service, with 
the ultimate objects of forcing the employer out df business 
and the nationalisation of all industries without the least 
regard for the fate of the country in the meantime. If the 
plea of the ‘* labourist ’’ that his action was for the general 
good was a genuine one he would have plenty of sympa- 
thisers and helpers. In the present crisis, however, no one 
is misled by the so-called anxiety on the part of the miner, 
or perhaps we should say for the miners’ leaders, for the 
general weal. Their proposals do not include any mention 
of sacrifice in order to gain their objective, but rather try 
to impress the general public with the magnanimity of 
this particular elass of worker in only demanding 2s. 6d. 
of an increase in Wages when they really should have asked 
for about £1 or 30s. Every possible excuse is brought 
forward to try and explain away the drop'in é6utput, but 
the result.is not very impressive. The men.may have 
to expend longer time in getting to their actual place of 
labour, the coal seams may be poorer and the machinery 
in need of repair, but there are a great many more workers 
to contend with these drawbacks. With regard to the 
distance the miner has to travel after reaching the pithead, 
it is rather amusing to see the miners’ leaders contending 
that the time involved should be included in the working 
day. Other workers in other trades begin actual work, 
or are supposed to do so, without any allowance made for 
the time taken in reaching the scene of operations. The 
Covernnent has many times ke»n exhorted to firmness, 
and in the interests of industrial and commercial life it is 
more than ever necessary to stand firm once and for all 
Otherwise there will be no end to demands, reasonable and 
unreasonable, and such a thing as stability in business will 
be almost an unknown quantity. Apart from the miners’ 
decision, trouble is also apparent in other trades. Platers 
and platers’ helpers in certain yards on the Clyde have 
been at loggerheads for some time over a question of 
remuneration, and the former have been unable to carry 
oa without the latter. The trouble is spreading to other 
yards, and the firms concerned called a lock-out on 
Wednesday. The dispute in the electrical trades, too, is 
becoming more acute. If the coal strike materialises, 
however, these minor disputeswill be of little consequence, 
as work wou'd soon be discontinued. It is hoped that 
in the present state of industry a coal strike may be 
avoided, though not through a climb-down on the part of 
the Government. 


Outside Competition and Prices. 


Buyers of iron and steel material continue to 
hold off as long as possible in the hope of easier prices, 
and though there has been no definite announcement of 
a drop in values there seems to be considerable ground 
for their expectations. In any case, despite higher railway 
and fuel charges, prices have not yet been raised, and it is 
said that any movement is likely to be in the other direc- 
tion owing to the expansion in outside competition. A 
considerable amount of business has been going to America, 
and transactions with Belgian manufacturers are on the 
increase. 


Pig Iron. 


Seoteh pig iron continues in a strong position. 
Forge qualities are fairly plentiful, but hematite and foun- 
dry are quickly disposed of. Owing, it is said, to the easier 
price of inward ore, makers have decided not to increase 
the present prices.. Hematite is £14 5s. per ton delivered 
steel works, foundry No. 1 £14, makers’ works, and 
£16 10s. f.o.r. Glasgow, and No. 3 £13 10s. and £16 per ton 
respectively. 


Finished Iron and Steel. 


Steelmakers still have plenty of orders to keep 
them busy. Ship and boiler plates and sectional material 
continue in heavy demand. Steel sheets, too, show no sign 
of slackening, and galvanised material is busy. It is said 
that prices for both black and galvanised sheets have 
receded somewhat, but quotations are not mentioned. 
Outputs of bar iron are well taken up on home account, 
but makers are now giving more attention to the export 
branch. There is also'a constant demand for steel rails 
far beyond the capacity of local makers, and a fair propor- 
tion of this business is going to America. A good deal of 
controversy was occasioned by the placing of an order 
in America on behalf of the Glasgow Corporation Tram- 
ways Dsapartment, and this matter was the subject of 
inquiry and discussion, the result of which fully upheld 
the action of the Tramways Department. The Belgian 
competition in steel joists is keenly felt. The Belgian 
article is quoted about £26 compared with the home price 
of £30 and over. 


Coal. 


Apart from the result of the ballot} of miners 
there has been nothing of importance to record in regard 
to the Scotch coal trade. The possibility of a stoppage at 
the mines is reflected in the anxiety of all{classes of con- 
sumers to provide against a scarcity_of fuel. Merchants, 





however, are not always in a position to overtake extral 
business owing to the'state of the output. For the’ same 
reason restrictions are ‘being imposed on shipments ‘in all 
directions with a view to preserving stocks, Cargoes to 
Treland are still confined to Ayrshire fuel. Clearances, 
generally, are coastwise, foreign permits being few and 
far between. A fair business is passing in duff material. 
In the absence of export business prices are purely nominal 
and unchanged, though for any business passing quotations 
would be subject to the latest rise. Aggregate shipments 
for the week amounted to 118,777 tons against 117,237 
in the preceding week, and 333,710 tons in the same week 
im 1918. 








WALES AND ADJOFNING COUNTTES. 
(From our own Correspondent.) 
The Coal Situation. 

THE miners having decided that notices to ter- 
minate work shall be served to take effect on the 25th 
inst., there is naturally a good deal of speculation and 
anxiety as to the measures and methods which are likely 
to be adopted or which can be deemed to be possible for 
the avoidance of such a ealamity as a national stoppage. 
The two parties, viz., the Government, through Sir Robert 
Horne, and the miners’ leaders, have stated. their cases, 
but so far neither side has yielded appreciable ground. 
It all savours of preliminary skirmishing prior to getting 
to grips. It has been suggested that. the miners should 
simplify the issue by jettisoning the claim for the reduction 
of 14s. 2d. on the price of coal, while feelers are being put 
round concerning the setting up of two tribunals which 
would thoroughly: sift.the demands and the evidence for 
and against. The miners’ leaders, however, are not keen 
on. the proposal, Some, of them approve of the suggestion 
that base wages,and percentages should be consolidated 
into one base wage, and so facilitate the regulation of 
wages, This certainly would be, an advantage, as com- 
paratively few understand the present system,or what an 
increase really means, but as far as can be seen the miners’ 
leaders regard the suggestion as quite a side issue in the 
present dispute, and they rigidly, adhere to, their dual 
demand for an increase of 2s. per shift And & Yeduction of 
lds. 2d. per ton on domestic coal, Seeing thatthe public 
has not shown itself at all enthusiastic over the miners’ 
claim that they desire to benefit the consumer, one would 
have thought that the miners would readily have given 
up the demand for the reduction in the price of coal. The 
miners are not interested in one sense. inasmuch as they 
get their coal supplies at the privileged rate of about 6s. 
per ton. The public is doubtless very sceptical of the 
genuineness of the miners’ motives, and probably suspects 
that the miners are out to gain most for themselves. 
Why, therefore, should their leaders tak) up the stand 
that their claim is “‘ one and indivisible’ ? About a week 
or so.ago Mr. Smillie stated pretty clearly that what he 
was out for was nationalisation of the mines. Mr. J. H. 
Thomas, the railwaymen’s leader, in a speech on Sunday, 
said the miners repudiated, as the Triple Alliance repu- 
diated, that this was a fight for nationalisation, and that 
this particular issue would be fought out at the ballot 
box. But the fact is that though the present fight is not 
on the clear-cut issue of nationalisation, still at the same 
time it is very near to it. We have it in black and white 
from the pen of Mr. Vernon Hartshorn, who regards him- 
self as one of the miners’ chief spokesmen. In an explana- 
tion of the Government policy Mr. Hartshorn says that 
the 14s. 2d. per ton which the Government put on the price 
of coal was designed both to pave the way for the restora- 
tion of the mines to private ownership and to secure 
in the meanwhile some millions of pounds for the Ex- 
chequer by using the 14s. 2d. per ton as an indirect tax 
on the coal-consuming public. If this view is correct then 
it follows that'Mr. Hartshorn regards the reduction of 
14s. 2d. from the price of domestic coal as a means of 
putting further back the day for the restoration of private 
ownership and as contributing to nationalisation. The 
contention that the reduction was for the benefit of the 
consumer is simply window-dressing. 


Unions’ Demands. 

The South Wales and Monmouthshire Colliery 
Officials’ Union, which is seeking recognition from. the 
Coalowners’ Association, is now awaiting the reply of the 
latter body. The executive council has decided that, in 
the event of the Miners’ Federation calling the workmen 
out, the members are instructed to do what is necessary 
to keep the mines open. The South Wales and Monmouth- 
shire Enginemen, Stokers and Craftsmen’s Association has 
endorsed the demands of the miners, and a delegate con- 
ference representing 6000 members has approved the 
scheme which has been drafted for amalgamating with the 
South Wales Miners’ Federation. The whole of the mem- 
bers, however, are to be balloted on the question of 
acceptance of the scheme. The executive council of the 
South Wales Mining Clerical and Administrative Guild 
has recommended its members to vote in favour of drastic 
action being taken to secure the adoption of its new wages 
programme, and the establishment of a conciliation board. 
The members are to be balloted, and the result will be 
communicated to a conference to be held on October 2nd. 


New Coal Trade Directions. 

New directions issued by the Coal Mines Depart- 
ment, dated August 25th, came into operation on the Ist 
inst. They concern the maximum pithead price chargeable 
for coal for home consumption, bunker coal for vessels 
engaged in the United Kingdom coasting trade, and for 
coal for the manufacture of patent fuel, and coke-oven coke 
for export. Coals for industrial use are to remain at the 
maximum pithead price as fixed under the Pitsmouth 
Order of May 10th last, viz., 23s. 2d. above 1914 prices, 
while bunker coals for vessels in the home coasting trade 
are to come under the same directions instead of under 
the f.o.b. prices scheduled in the order dated November 
27th, 1919, which has been caneelled, Owing to the 
inadequate supply of washed coal, and with a view to 
securing increased output, an advance not exceeding 
2s. 6d. per ton has been allowed. Colliery companies are 
to charge current market export values for small coals 
sold to patent fuel makers, and coke-oven coke makers for 
pate nt fuel and coke exported. 





Tin-plate Workers’ Hours. 

The result was déclared on Saturday last of the 
ballot, of. millmen, in the, tin-plate trade on the quostion 
of the six-hour versus. eight-hour shift, and. the figures 
were 2600 for an eight-hour, shift and acceptance of the 
employers’ offer for providing help inthe mills, and 199¢ 
for six-hour shifts, the majority for the eight-hour system 
therefore being 674. The result is regarded as very satis. 
factory, and as conducive to good relations continuing 
between employers and workmen. At the Industria] 
Council on July 12th the question failed to reach a settle. 
ment., The masters could not.agree to six-hour shifts. The 
claim was for a general,six-hour shift throughout all mills 
and an advance of 25 per cent, on the old base rate to cover 
the reduction in houns, this being equivalent to a bage 
increase in wages earned of 2s. 6}d, per dozen boxes per 
mill. The employers were prepared to put two helpers 
in each mill ‘and accept responsibility for a base rato of 
4s, 1d, per dozen, boxes, which, including the consolidated 
25 per. cent,, gives a total base rate of 5s, 14d. per dozen 
boxes per mill, This sum is to be adjusted between the 
helpers in each mill by a committee of eight, from each 
side, which committee would also draw up a statement of 
the duties of the helpers and ‘deal with any exceptional 
cases and the general application of the arrangement, 


Current Business. 

Unfortunately the output of ¢oal, instead of im. 
proving, has rather decreased, and this fact, together with 
the black outlook consequent upon the fears of a miners’ 
strike, has resulted in a more rigid control of the export of 
coal. Business, indeed, is rapidly approaching vanishing 
point. Home requirements, bunkers for vessels, and sup. 
plies for coaling depots'abroad absorb the bulk of the out. 
put, and there is comparatively little left for export to 
foreign destinations. The coals being shipped are for the 
most part through qualities and smalis, and the inferior 
qualities at that. These coals are being supplied on 
contract, and there is next to no new business passing, 
The scarcity of coals is very acute, and altogether there 
are about 800 vessels in South Wales ports, many of which 
cannot get supplies, and are likely to be detained some 
time. Colliery companies are full up and cannot possibly 
aceept orders, as their outputs are unequal to the orders 
already on their books. There are plenty of inquiries for 
supplies to be sent to home po ts, but firms interested in 
this business cannot arrange stems’ with «the eollicries, 
Nominally the market is very firm on the basis of 115s. to 
120s. for large, and 90s, to 97s, 6d. for smalls, according to 
quality, but there is practically no business being done, 
Coke is very strong, and is about 250s. to 260s. per ton 
for export, while patent fuel works are fully booked up, 
prices for this commodity being 145s. to 150s, Pitwood 
ranges about 50s. to 55s. 

Newport. 

The market is quiet but very firm, as colliery 
salesmen are full up with orders and have no free coal to 
offer. 

Swansea. 


The anthracite market displays no change, all 
qualities being in good demand, with supplies scarce. 








Latest News from the Provinces. 


MIDLANDS AND STAFFORDSHIRE. 


Advance in Steel. 

Tue North Staffordshire and other steel makers 
in the Midlands have. this week advanced the price of 
rolled bars and angles £1 per ton in sympathy with similar 
action by the, makers on the North-East Coast. The 
advance is attributed to the new railway rates. I regret 
to have to state, though I am not in the least surprised, 
that it has been received by Midland consumers with 
unalloyed and universal dissatisfaction. 


Electrical Engineering Lock-out. 

Nearly 2000 members of the Electrical Trades 
Union are locked out in the Birmingham district. The 
Birmingham men declare that they are ‘‘ in open revolt ” 
against the action of their National Executive, and many 
of them have appealed to the employers here to disregard 
the headquarters’ decision and to allow them to continue 
at work on the understanding that whatever the ultimate 
result of the dispute the executive’s demand would not be 
enforced in the Birmingham centre. The masters, how- 
ever, have informed the men that they can be no party 
to any sectional action, and that the dispute can only be 
settled on a national basis. The lock-out notices have 
therefore taken effect in all cases. 


SHEFFIELD. 


Fall in Steel Prices. 

Soft billets have been reduced locally by 40s., 
and hard by 20s. per ton. Soft basic wire rods have been 
lowered to the extent of £5 per ton, making the price £30. 
On the other hand, finished iron and steel prices have been 
advanced by 20s. per ton to cover the increased freight 
charges. 








WALES AND ADJOINING COUNTIES. 
Coal Distribution. 


The scarcity of coal continues so acute, especially 
as regards large qualities, that it is understood that 
deliveries for Ireland during the next few weeks are to he 
considerably curtailed. 


Swansea Metal Market. 

The tin-plate market is quiet, and in view of tlic 
fears of a miners’ strike caution is being exercised in regard 
to new business. Quotations are on the basis of 558. to 
57s. for LC. 20 x 14, other prices being :—-Block tin. 
cash £264 10s., three months £270 10s.; copper, cash £95, 
three months £96; Spanish lead, cash £35 10s., three 
months £35 10s.; spelter, cash £38 5s., three montis 
39 15s, 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
International Agreements. 


THE volume of business transacted between 
Britain and Frante, as suggested by the value of imports 
into this country, is rendered somewhat illusory by the 
fact that the great bulk of the goods purchased consists 
of coal and other raw materials, for which very high prices 
have to be paid. While this represents a source of profit 
to Great Britain it does not necessarily follow thatiit will 
continue to be an element of prosperity, for the fact that 
circumstances compel French buyers to pay what they 
consider to be exaggerated prices is inducing them to 
investigate every possible means of rendering themselves 
independent of these supplies, and the time will assuredly 
arrive when France will be able to procure most of what 
she requires at home, It is firmly believed that the 
colonies will eventually supply sufficient quantities of wool, 
cotton and foodstuffs to allow of consumers, securing oasier 
terms for their surplus requirements from abroad. Mean- 
wh le, the coal crisis has been partially averted, desp'te 
the threat of suspended consignments from England, by 
the quantities being precyured\from Germany. During 
the past month the German coal consignments have been 
well above the minimum fixed at the Spa Conference, and 
if they should be continued at the present rate the situation 
will not be seriously compromised even by the threatened 
strike of English miners. The putting in hand of some of 
the work in connection with the programme of hydro- 
electrical installations will hasten the time when. @ good 
proportion of the coal consumption wll be replaced by 
electrical distribution. Everything is being done to render 
the country as far as possible independent of foreign 
supplies of raw material, and as there are certain things, 
such ag potash and iron ore, that foreign countries must 
purchase. from France, the country is in“a very strong 
position, which is further strengthened by the anomalous 
situation created by the adverse |‘exchange rate 
obliging the French to restrict foreign purchases of manu- 
factured goods and to start new industries at home. Indus- 
tries that could not have existed before the war are now 
rapidly developing, ¢nd once they are firmly established 
the opportunities for foreign manufacturers to do business 
in this country will be greatly reduced, except, perhaps, in 
certain classes of goods. In these circumstances the only 
hope of averting a permanent restriction of trade between 
the two countries is to arrive at some commercial agree- 
ment which will accord to each an advantage in the way 
of an interchange of goods. This is being done in the case 
of Belgium, where a particularly close association, both 
political and commercial, has been effected, and the result 
has been to give a considerable impetus to business between 
the two countries. There are obviously many more 
difficulties in the way of a similar arrangement between 
Great Britain and France, but there is no reason why 
something should not be attempted, especially in the 
provision of credits for facilitating business. It must be 
admitted that nothing has so far come of the numerous 
attempts at settling an: equitable basis of exchange, 
nor is there a prospect of much being done so long as the 
rate remains so high and labour is increasing the cost of 
manufacture to a level that makes it very difficult for 
British manufacturers to develop their! foreign business 
in a satisfactory manner. Still, the future is fraught with 
so much danger from the point of view of foreign trade 
that England cannot afford to neglect any opportunity 
for facilitating commercial relations with France. 


Trade Organisation. 

The engineering industry is naturally observing 
with considerable interest. the course of events in Italy, 
where the general lock-out has been followed by the 
foreible oecupation of works in Milan and Turin by the 
men who claim the right to run the factories at their own 
sweet will. This is the most striking example of industrial 
communism yet recorded outside Russia. The men will 
have nothing to do with the executive management, and 
it is generally believed that when the stocks of raw 
material are used up the works will come to a standstill. 
Already it appears that the men are beginning to seo 
their folly. The example is too ludicrous to be followed 
in this country, where even the extreme Socialists have 
learned from the experience of the old Monceau-les-Mines 
and other ventures the absurdity of trying to run an 
engineering or mining enterprise on the co-operative 
system without technical aid. For the moment the 
Frenchmen appear satisfied with the advantages they have 
already acquired, and most of the big engineering and other 
concerns in France are endeavouring to increase these 
advantages in a way that will give the men a direct interest 
in the undertakings. In many cases the mon participate 
in the profits, and in other ways attempts are made to 
ensure a stability of labour. The result of these efforts 
to secure a good understanding between employers and 
men has been to give a much more satisfactory tone to the 
engineering industry generally, and for the moment at 
any rate there is plenty of confidence in the future. 


Transports. 


The transport conditions have been much im- 
proved during the past few months, but they are still far 
from meeting the requirements of manufacturers who 
frequently find it necessary to shut down their works 
through delays in the arrival of raw material. The Lyons 
manufacturers tried the experiment of running a train 
between Havre and Lyons, taking raw material one way 
and finished goods the other, and the result. was so satis- 
factory that the plan is being adopted elsewhere. The 
textile factories have been particularly affected by the 
irregular arrivals of cotton, despite the fact that there are 
considerable supplies at Havre awaiting distribution. 
Accordingly, a Comité Central des Transports de Coton 
has been formed to undertake the distribution, for which 
purpose it has secured a large number of. trucks from the 
Comité Technique d’Exploitation des Chemins de Fer, 
which is a department of the Ministry of Public Works, 
and it is intended to run these wagons from Havre to the 





various weaving centres in the Nord and the Est. It is 
expected that this initiative of different industries will do 
much to mitigate the difficulties arising from the irregular 
consignments of raw material. 


Motor Cars. 


The effects of an artificial stimulant to industry- 
are particularly observable in the result of the recent 
prohibition. of motor car, imports, whereby. speculation 
became so rife on account of the restricted home supply 
that prices of cars rose to an extraordinary level. When 
the prohibition was removed the speculative element 
disappeared and, buyers also; and ag mp eneywill pay the 
high prices now ruling car manufacturers have had to 
reduce their output, with the result that thousands ,of 
men aré unemployed. 








British Patent Specifications. 
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When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification As 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s, each. 

The date first given is the date of application ; the second date. 
at the end of the abridyment, w'the date of the acceptance of the 
complete specification. 


STEAM ENGINES. 


148,662. May 2ist, 1919.—Hienspreep INpicarors, H. W. 
Sykes, 13, Mount Charles, Belfad¢t. 

In this indicator the functions.of the usual levers used for 

multiplying the motion of the piston are carried out by a cord 

running over pulley blocks ‘as shown by the illustration. The 
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pencil point is attached to the plate A fixed on the cord. Instead 
of the usual paper drum a special arrangement is used in which 
the paper is drawn over a light roller placed in front of the pencil. 
August 5th, 1920. 


INTERNAL COMBUSTION ENGINES. 


148,660. November 15th, 1919.—CarsurettTers, J. Grove, 
627, Stratford-road, Sparkhill, Birmingham. 

In this carburetter, as shown in Fig. 1, a cylindrical body A 
has arranged at right angles to its axis a fuel jet B. At one end 
of the body is secured an air inlet passage C, which diverges 
slowly and has a bell mouth. Within this passage is secured a 
stem D carrying a light axially movable air inlet valve E which 
is movable against thé action of a spring. The stem is carried 
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by a perforated bridge G clamped between the adjacent ends of 
the body and air inlet passage. Alternatively the bridge may 
be formed on a ring H as shown in Fig. 2, the ring being held in 
position in the body by the projecting end of the fuel jet B. By 
means of a nut J which screws on the stem D the position of the 
air valve relatively to the air inlet passage when the engine is at 
rest can be adjusted.— August 5th, 1920. 


TURBINE MACHINERY. 


148,672. May 2Ist, 1919.—Sream Tursines, A. E. W. Maseyk, 
6, Shakespeare-road, Ladywood, Birmingham. 

The inventor suggests that his system of operating steam 

turbines will improve their efficiency. Low-pressure steam is 





by the turbine, which is marked B. On its way from the pump 





to the turbine the steam passes through a superheater C. The 
exhaust is returned to the boiler... In the event of the exhaust 
pressure rising above that in the boiler an automatic valve D 
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operates ‘and the éxiinust’is divertéd through’a coolér EF on its 
way back to the boiler. A somewhat similar scherne for recipro- 
cating engines is also described.—A uguat 5th, 1920. 


SWITCHGEAR. 


148,625. April 26th, 1919.-ProTEcTIvE GEAR FOR TuRBO- 
ALTERNATORS, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, E.C., J. Whitcher 
Rosegarth,*Manor-road, Ruislip, Middlesex, and H. W 
Taylor, of $t. Mark’s-avenue, Bilton, Warwickshire. 

This invention relates.to circuit connections and switching 
arrangements f6r the suppression of the magnetic field of alter- 
nating-current @e@hnerators,on the occurrence of a fault on the 
system supplied by the generator, and also within the generator 
itself. The field winding A of the alternator is connected across 
the terminals‘of the exciter B, the field winding C of which is 
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connected in series with the loading resistances D and E and the 
exciter rheostat F. These windings are connected as shown to 
the contacts of a double-pole switch, the movable arms G of 
which are connected to the terminals of the exciter. The movable 
arms G are mechanically connected to the arm H through & 
mechanical delay device so that this arm does not make contact 
with its contact until after the arms G have actually engaged 
their contacts. The arm H in the operated position closes a 
short circuit around the alternator field winding. Other arrange- 
ments of the circuits are described in the specification.—-July 
26th, 1920. 


148,691. July 25th, 1919.—Enecrric ReacTANcE Corts OR- 
TRANSFORMERS, Electrical Improvements, Limited, Milburn 
House, Newcastle-upon-Tyne, and J. R. Beard, The Ova 1, 
Benton, Northumberland. 

This invention relates to electric reactance coils or trans- 
formers. The type of apparatus to which the present invention 
is particularly applicable is shown in Fig. 1. The figure shows & 
transformer having two windings A and 33, each in the form of an 
insulated cable having an outer metallic sheath. The cables 
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are coiled in inductive form and are supported so as to with- 
stand the stresses due to heavy currents. The ends of the wind- 
ing formed by the cable A are brought out,through boxes, one 
of which is shown at C, and the ends of the cable B are brought 
out through other boxes, one of which is shown at D, If such a 
construction be employed where there is a considerable normal 





raised in a boiler and its pressure increased by & pati A driven: 
To 


voltage between, the terminals an inconvenient and possibly 
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dangerous voltage may be induced between the two ends of the 
sheath, and the primary object of the present invention is. to 
prevent or reduce this voltage. This is accomplished by breaking 
the continuity of the sheath at one or more points and preferably 
by connecting together the mid or other convenient points of the 
sections of the sheath thus separated. Conveniently these con- 
nected points are joined to earth. Thus, for example, supposing 
the induced voltage between the ends of the continuous sheath 
to be 500 volts, if the sheath is divided into five sections the 
maximum voltage induced in each section would be 100 volts, 
and if the mid point of each section of sheath is connected to 
earth the maximum voltage between each section and earth 
would be reduced to 50 volts. In Fig. 2 a portion of the winding 
A is shown with its sheath E divided into separate sections, each 
of which is earthed. At each place where the sheath E is divided 
the cable may be protected mechanically and electrically by a 
sleeve of insulation. This sleeve is in its turn protected by a lead 
sleeve.—August 5th, 1920. 


PUMPING AND BLOWING MACHINERY. 


148,656. May 13th, 1919.—Lupricatine Or Pumps, Bentley 
Motors, Limited, and F. T. Burgess, 16, Conduit-street, 
London, W. 1. 

The object of this invention is to 
chamber to the other of tandem 


revent leakage from one 
ubricating pumps. The 


scavenging pump is marked A and the delivery pump B. Leakage 
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where the spindle C passes through the division plate is prevented 
by the seating on the gear wheel being kept in contact with the 
plate by means of the spring shown.— August 5th, 1920. 


TELEGRAPHY AND TELEPHONY. 


148,679. June 27th, 1919.—Exzcrricart TRANSFORMERS, H. L. 
Crowther, Wireless Experimental Establishment, Biggin 
Hill, Kent. 

This invention relates to electrical transformers, more espe- 
cially for use in connection with thermionic valves used in electro- 
magnetic wave reception apparatus. The primary and secondary 
windings are wound together as twin wires on a base having two 
parts which can be adjusted relatively to one another in order 
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to vary in equal proportions the self-inductance of the primary 
circuit and the secondary circuit. The drawing shows a spirally 
wound flat form of transformer of this type applied between two 
thermionic valves of a high-frequency amplifier. Other designs 
mg | aaa are described in the specification.—August 
5th, 1920. 


148,632. April 28th, 1919.—TRaNnsMITTERS FoR WIRELESS TELE- 
PHONY, H. J. Round, 9, Woodberry-crescent, Muswell 
Hill, London, N. 

This invention relates to improvements in telephone trans- 
mitters of the type employing thermionic generators, and its 
object is to provide an arrangement whereby the generation of 
the continuous waves upon which the sound vibrations are 
impressed is controlled by the voice. A microphone M is con- 
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nected in series with a battery B and the primaries of two trans- 
formers D and E. The secondary of D is connected through a 
rectifying valve R to a condenser C, one side of which is con- 
nected to the filament of a thermionic generator F while the 
other side is connected through the secondary of E to the anode 
of the generator F connected to an aerial A. It will be seen that 


since there is no source of potential such as the usual battery in 
the anode filament circuit of F there will be no generation of 
oscillations by F until speech is commenced, when Firect current 
will be fed to the anode filament circuit from the charge in con- 
denser C, due to the transformer D and the rectifier R. The valve 
will then generate continuous waves, the amplitude of which will 
be varied according to the speech by the alternating currents 
| fed to the valve by the transformer E and the envelope of the 
oscillations will correspond to the alternating current. wave and 
the speech will be reproduced at the receiving end without dis- 
tortion. ‘The system is further amplified in the specification.— 
July 28th, 1920. 


TRANSMISSION OF POWER. 


148,667. May 23rd, 1919.—Manuracture OF Eiecrric CABLEs, 
Johnson and Phillips, Limited, Victoria Works, Charlton, 
London, 8.E., and D. A. S. Porteous, 29, Glenesk-road, 
Eltham, S.E. 9. 

In split conductor eables it is essential, in order that a very 
accurate electric balance as regards resistance, capacity, and 
induction should exist between the components of each pair, 
that there should. be no distortion or abrasion of th® wires in the 
process of manufacture and that their elongation due to the 
pressure necessary to impart the required form should be 
negligible. It is claimed that the method of manufacture 
described in the present specification allows these requirements 
to be fulfilled more completely than has been hitherto possible. 
Aljl_the strands of a conductor are laid with a long lay in the 
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same direction ; each conductor is then insulated by means of a 
wrapping of paper—Fig. 1-—-so that there is the required thick- 
ness of insulation between the adjacent surfaces of the two con- 
ductors. A pair of conductors is then laid together in a machine, 
preferably by means of detorsion or floating bobbins, the direc- 
tion of the lay being also preferably the same as that of the 
separate strands and with approximately the same length of lay 
as the strands. The pair of conductors is then drawn through a 
series of circular dies, the diameters of which are progressively 
smaller, the pressure exerted causing the adjacent surfaces of the 
conductors to be flattened, as shown in Fig. 2. Fig. 3 shows in 
section a cable containing three-phase leads of twin-core con- 
ductors. Since in the process no hammering or rolling is used in 
forming the individual conductors, there is no interference with 
the electric balance.— August 5th, 1920. 


LIGHTING AND HEATING. 


148,700. August 30th, 1919.—E.rectric Lamp HoLpers, W. 
Preston, trading as William Sanders and Co., Falcon Works, 
Wednesbury, Staffordshire. 

In the lamp holder described in this specification the insulator 

A carrying the contacts of the holder is retained in position by 

means of pins B which slide in the slot C of the outer fitting D. 
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The lamp is held in position in the usual manner by means of 

ins fixed to the cap of the lamp and sockets E. The remaining 
features of the lamp holder are shown in the drawings. —A ugust 
5th, 1920. 


MISCELLANEOUS. 


148,677.. June 18th, 1919.—Manuracturine Swacep Wigs, 
H. N. Wylie, 109, Colmore-row, Birmingham. 





For the purpose of making swaged spokes for wire wheels, or 


swaged tie rods, wires are, according to * invention, passed 
between’grooved rolls | Theigrooves are made Of! varying sectic,, 
and the circumference of the rolls is such that the variations in 
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section are repeated at intervals corresponding to the length of 
the spokes required.— A ugust Sth, 1920. 


BUILDING ° 


148,701, September 6th, 1919,—Prerarine Srres ror Dams, 
The Central Mining and Investment Corporation, Limited, 
London Wall Buildings, London. 

In this specification a claim is made for the use of cement milk 
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injected into pervious rock through boreholes for the purpose of 
strengthening the rock at the sites of dams. The illustration is of 
a typical example.—A ugust 5th, 1920. 





Forthcoming Engagements. 


WEDNESDAY, SEPTEMBER lérn. 


INSTITUTION OF PETROLEUM TECHNOLOGISTs.——Canada Build- 
ing, Crystal Palace, S.E. ‘‘ Utilisation of Volatile Oils,” by 
Dr. W. R. Ormandy. 6 p.m, 


WEDNESDAY anp THURSDAY, 
AND l6ra. 


Tue InstiTuTE or Metats.—Town Hall, Barrow-in-Furness. 
Autumn meeting. For programme see page 191.’ 10 am. each 
day. 

WEDNESDAY, THURSDAY, ann FRIDAY, SEPTEMBER 
15rn, 16TH, AND 17TH. 

THe InstTITUTION OF MINING ENGINEERS.—39, Victorie- 
street,S.W. 1. Thirty-first annual general ting at Manchester. 
The following papers will be read and discussed :—‘‘ The Normai 
Occurrence of Carbon Monoxide in Coal Mires,” by J. Ivon 
Graham. ‘The Better Utilisation of Coking Slack,”’ by A. bk. 
Beet and A. E. Findley. ‘‘ Richard Trevithick. His Life and 
Inventions,” by J. Harvey Trevithick. ‘The Froth Flotation 

as Applied to the Treatment of Coal,” by Ernest Bury. 
**An Improved Method of Determining the Relative Directions 
of Two Reference Lines or Bases for Mining Surveys,” by 1. 
Lindsay Galloway. ‘‘ Comp tion for Subsid »” by Prof. 
Henry Louis. ‘* The Fleissner Singing-flame Lamp,” by William 
Maurice. ‘‘ The Wolf-Pokorny and Wiede Acetylene Safety- 
lamps,” by William Maurice. ‘‘ The ‘Oldham’ Patent Cap Type 
Miner’s Electric Safety Lamp,” by George Oldham. [Mr. Ernest 
Bury has had to leave London for the United States, and has 
thus found it impossible to ¢ lete his paper on “ Froth 
Flotation Process as Applied to time for reading at the 
meeting. } 


MONDAY ro FRIDAY, SEPTEMBER 20ra ro 24ra. 
Inon anv Street Instrtrvure.—South Wales Institute of Engi- 
neers, Cardiff. Autumn Meeting. For programme see page 124. 
THURSDAY, SEPTEMBER 30rna. 


AssocIATION oF Ratuway Companies SiaNat SuUPERINTEN- 
DENTS AND SiaNat ENGINEERS.—Railway Clearing House, 
London. Sixty-first conference, 8 p.m. 


SEPTEMBER 1dr 
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Contracts.—Referring to the articles in our issues of July 
2nd and 9th, describing the hydro-electric power works at the 
Great Lake, Tasmania, we are informed by Boving and o., 
Limited, 56, Kingsway, W.C. 2, that they have secured an order 
during the last few days for two additional 8000 brake horse- 
power Pelton wheels, being exact duplicates of the previous 
extension sets. It is understood that when all the sets now on 
order have been installed the power station will be complete. 
The whole of the water turbine plant, comprising the two origina! 
5000 brake horse-power machines, followed by seven extension 
sets, each rated at 8000 brake horse-power, making a total of 
66,000 brake horse-power in all, have been, or will be, supplied 
by Messrs, Boving. We are further informed that in connection 
with the New Plymouth, New Zealand, hydro-electric scheme, 
referred to in our issue of August 27th, Messrs. Boving have 
secured an order for an additional turbine, namely, a single 
discharge spiral machine rated at 1800 brake horse-power, 
working under a 245ft. head at 750 revolutions per minute.— 
‘The Corporation of Stockton—Gasworks—has placed an order 
with the Turbine Furnace Company, Limited, of 5, Budge-row 





E.C., for a complete set of furnaces for its boiler, 
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PUBLIC NOTICES 
Assistant Civil Engineer 


for HARBOUR WORKS REQUIRED 
by the GOVERNMENT of ZANZIBAR for 

one tour of 20 to 36 ‘acntis" service, with 
possible exte ansion, Salary £500 per annum, rising by 
annual inc crements of £25 to £600 per annum, payable 
locally in florins at 10 to the £1, with an additional 
temporary allowance of 50 per cent. An outfit allow 
ance of £30 is payable upon first appointment. Free 
quarters and first-c passages provided. Liberal 
jeave in England on full salary. 

Candida ton age 22 to 85, single, who must be 
Assoc. M. Inst. C.E. or hold some equivalent diploma, 
and hay a thorough theoretical and some 
practic training, preferably on Reinforced Concrete 
Wharf construction, should apply at onee in writing, 
giving i and brief feet of experience, to the 

tOWN AGENTS FOR THE COLONIES, ats 
Millbank London, 8.W.1, quoting M. Zanzi 
10,117 ‘Applicants must have served in some eed 
if ie M. Forces during the late war, unless satis- 


eisons for not having done so can be 


1513 
urs, 









received 








Executive Engineers, 
UBL: 


m., P a Pesex DE 
PARTMENT, REQUIRE the GO 
ERNMENT OF THE GOLD * COAST. or 

each of enaien months’ service, with 
permanency. Salary (a) Senior Men, with 
special experience, £600-£30-£720-£40-£920 a year; 

(b) Junior Men, £480-£30-£720 a year. Free le 
quarters and first-class passages. Liberal leave in 
England on full salary. 

Candi¢ lates, age 22-40, who have had practical an 
general ¢ “pene as Civil Engineers on Roads, Build- 
ings a other Public Works, should apply at once, 
in writing, giving age and brief details of experience, 
to the ¢ ROWN AGENTS FOR THE COLONIES, 4, 
Millbank, London, 8.W. 1, quoting M/9677 

Candi intes must have served in some branch of 
H.M. Forces during the late war, unless satisfactory 
reasons fo r not having done eo can be furnished. 1514 


two t 
possible 





Reauired for the Service 


OF THE GOVERNMENT OF 
INDIA 


Bt. EVEN ASSISTANT FORENER, 


A. Tool Shop, Cossipore 
B. Fuze Shop, Cossipore 
C. Gauge Shop, Cossipore 
I 
KE 
is 


), Works ee rei 
2 tun Section, Cossipore, ........ 0... 
Tool Shop, Witte 1 Factory, Ishapore 

G. Metal and Steel Factory, Ishapore 1 

Candidates must be physically fit for service in 
India, and 

A. Should in addition to having served apprentice- 
ship as Mechanic, have at, least 5 years’ experience 
in Tool-making Shop, and have special knowledge of 
Shell and Fuze Tools. 

B. Candidate should have served regular appren- 
ticeship as Mechanic, and, in addition to ordinary 
Fitting and Turning, should be thoroughly conversant 
with Machinery appertaining to Mags; oduction of 
Components. He should be acquainted with recent 
methods of Fuze Manufacture, especially Nos, 101 and 
106 fuzes and gaines 

C. Candidate should, 





in addition to having served 


term 4s ordinary mechanic, have had at least six 
years’ experience im Gauge-makifg |. Shop. This 
experience should cover Gauge-turning, Fitting. 


Hardening and Grinding. ad ey have knowledge 
of Shell and Fuze Gauge Ma 

D. Candidate should have "Machine Shop Experi- 
ence, preferably in the Manufacture and Inspection 
of Munitions. Actual practical Charge Hand Know- 
ledge is essential. 

E. Candidate should have served regular apprentice- 
ship, followed by at least three years’ practical 
experience, preferably in the Manufacture of Guns. 

F. Candidate should be first-class Tool and Gauge 


Maker. He should have specialised on Small Gauge 
Production, and be capable of Designing Fixings. 
Jigs and Tools used in the Manufacture of Smali 


Arms or similar trades. 

G. Candidate must have served regular apprentice 
. be thoroughly experienced in the Rolling ‘ot 
Copper and Cupro-nickel Strip for Q.F. 
aad Small Arms Ammunition, and if possible have 
a knowledge of melting these metals and be acquainted 
with Gas- — Furnaces. 

In each ¢: the Aidat sho uld 
of ability = Applied Paar myn ay Geometrical | and 
Mechanical Drawing, and he. has a fair goes! 
education. The cxnuainations esr) under 
anl Art Department or City and Guilds 
indicate the standards requirec 

Also FOUR ASSISTANT FOREMEN for the Metal 
and Sheth Factory, Ishapore, 

A. Shell Forge’ Section 
B. Tool Section 
©. Works Invention Becta «. o- 0:6:0:09 Fé + dove; 

Candidates must have served regular saaatéties 
ships and 
A. Have thorough knowledge of Shell Forging 
5 -— and be acquainted with Press and Drop Forge 

or 

B. Have thorough knowledge of Tool-toom Practice 
experience in’ Manufacture of Tools for Q.F, Cartridge 
Cases, Shell or work of similar nature. 

C. Be first-class Tool-maker, with experience in 
Gauging and Inspection of Standard Articles 

Candidates must produce references regarding their 
charae 

TERMS.—Engagement for five years, with option 
f extension ff approved by Government. 

SALARIES.—Rs. 875 per month, rising by Rs, 15 
per month annually to Rs. 435. 

Free unfurnished quarters, medical attendance and 
Dassages out and home for selected candidates and 
families (if any). 

rast tther particulars and forms of application from 

> DitwOvOR-GENERAL OF STORES, India Office, 
W hitehall, S.W. 1. Quote 5.14,643 for first eleven 
vacancies: and $.15,832 for remainder 
s L i date for receipt of application “30th Meotenber, 


evidence 





Scien 
Insti tate 





Royal Naval College, 


REENWICH. 
ARRLICATIONS are INVITED for the " 


Geiaber MENTS, which it 








desired to } -before 4 
INSTRI in wo THEMATICS, 
TWO : T. Bn Be ect, 
INSTRUCTOR fe ig APpLiED “iincwaxtcs. 
_ Salary in ing to £600 by annual 
yt Sumows TOR 1 PPLIED CH. 
E in A ME! 
ANICS. pr are , Tising to £350 by annual incre. 


He ‘3 ese appointments are all pensionable on the 
of versities: scheme of yp ee re 10 per cent. 

salary -being paid by ernment. into the 
pensions. fund, in addition rr the ordinary remunera- 
ton. and 5 per cent. by the holder of the, appoint- 
ment out of his salary. 

Applications; anied by three recent .testi- 
none ant statement of experience, should be sent 
jo Ska ERARY of the ADMIRALT Ys , Whitehall, 

Wel. a han September 24th, 1462 








The Iron, Steel and 


Problems of the 





The Engineer 


PRINCIPAL CONTENTS OF , THIS 





Italian Flotilla Leaders. 





Machine Tool Exhibition at Olympia —No. III. 


Messrs. Schneider & Co. 
(Special Sixteen-page Supplement with an 
additional Four-page Supplement). 





Industrial Peace. 


The Sale of the German Liners. 


ISSUE. 


Engineering Works of 


Electric Railway. 














LONDON COUNTY 


ENGINEERING. 


(CIVIL, ELECTRICAL, GAS, MARINE, MECHANICAL, AND MOTOR CAR). 


EVENING 


ARE HELD AT THE UNDERMENTIONED. INSTITUTIONS :— 


BATTERSEA POLYTECHNIC, Battersea‘ Park-road, 8.W. 11 (Mechanical and Electricaf). 
BOROUGH POLYTECHNIC, Borough-road, §.E. 1: (Mechanical and Motor Car). 
GOLDSMITHS’ COLLEGE, New Cross, 8.E. 13 (Mechanical). 

HACKNEY INSTITUTE, Dalston-lane, BE. 8 (Electrical, Mechanica! and Motor Car). 
NORTHAMPTON POLYTECHNIC, St, John-street, Clerkenwell, E:C. 1 (Mechanical and 


Electrical). 


PADDINGTON TECHNICAL INSTITUTE, Saltram-erescent, W.9 (Electrical 


Mechanical), 


REGENT STREET POLYTECHNIC, Regent-street, W. 1 (Mechanical and Electrical). 
SCHOOL OF ENGINEERING AND NAVIGATION, High-street, Poplar, E. 14 (Ele -trical, 


INSTITUTE, | High-street, 


WESTMINSTER TECHNICAL INSTITUTE, Vincerit-square, S.W. 1 (Civil and Gas). 
WOOLWICH POLYTECHNIC, William-street, Woolwich, 8.E.18 (Mechanical and Elec- 


Marine and Mechanical). 
WANDSWORTH TECHNICAL 
(Mechanical). 


trical). 


The fees are small, and in some cases trade students under twenty-one years of age and 


otherwise eligible are admitted free. 


Prospectuses may be obtained on application to ‘the various Institutions. 


COUNCIL. 


CLASSES 


and 


Wandsworth, S.W. 18 


JAMES BIRD, 
Clerk of the London County Council. 








PUBLIC NOTICES 


SB * 


MINISTRY OF MUNITIONS 
BY DIRECTION OF THE DISPOSAL BOARD 
(PLANT AND MACHINERY SECTION), 


For Sale by Public Tender. 


THREE STEAM 
GENERATING SETS 


(DIRECT COUPLED), 
By Messrs. W. H. Allen, Son and ©o., 
1 Set, 600, 1. H.P., T.E. Generating Set 
Engine cylinders 13in, and soln, and 30in. by 
lgin, (Makers’ No. 5690). noes 325. r.p.m., 
steam pressure. 150 lb. sq. Generator, 
375 K. volts. shunt wound, by 
Westinghouse (Makers’ No. B.15611). 
1 Set, 1080,.1 H.P., T.E. Generating Set. 
Engine cylinders 1in. and 27in. and Hine by 
16in. (Makers’ No. 9600). Speed 280 p.m., 
steam reassure’ 1501b. sq. Genersior. 
730 K.W., 220/250 volts, by 
Westinghouse (Makers’ No. B.236 
1 Set, 580, 1 H.P., T.E. Generating Set, 
Engine cylinders, 15in: and 22in, and 33in. by 
13in. (fakers’. No. _ 8306). pet 325 T.p.m, 
— Pays 150 1b. Generator. 
K.W:, 220/250 volts, event wound, by 
Westinghouse (Makers’ No. B.23070). 


TWO. CONDENSING PLANTS, 
By Allen (1) and Worthington (2). 

(1) 1860 sq. ft. Cooling Surface Condenser. 

Createins pump, 1350 ¢.p.m. at 40ft. head, and 
H.-P. Motor (direct b owsies. 
Thies throw Vertical Air Pump and Motor. 

(2) 2500 sq. ft. Cooling Surface Condenser, 25in. 
May yr oe at barometer at 30in. and cooling water 
at 
10in. Circulating Pump and Metor. 

Duplex Air Pump and Motor. 

Lying at N.E.F,, Chilwell. 

jose 10 @.m., 30th September, 





Ltd. 


in. 
shunt wound, 


sq. 


nders c 
For Tender forms and permits to i ke te 
the CONTROLLER, D.B.1 (E), ing sagen 
Embankment Buildings, W.C. 2. 337 





ae + 
(Jity and Guilds. (Eugincering) 
COLLEGE 
There is a VACANCY in the MECHANICAL ENGI- 
NEERING DEPARTMENT. for a DEMONSTRATOR 
in ENGINEERING SCIENCE. ‘Total —. 270 

per anu.—Apply im the first instance to Prof. 


DALBY; F.R.S.. City and Guilds kN 
College, Exhibition-road, London, 8.W.7, on. or 
before the 27th September, 1920. 1527 





(ity and Guilds (Engiueering) 
COLLEGE. 


DEPARTMENT OF ELECTRICAL 
ENGINEERING. 

The Delegacy of the City_and Guilds (Engineering) 
College _invi i the office , of 
ELECTRICAL DRAUGHTSMAN to give 
instruction in -Drawing-office, and aasist in Electric 
Traction Laboratory. Commencing salary, . plus 
bonus, £300. 

Applications, giving full particulars regarding ace 
education, training, and experience, together with 
testimonials or references, should be addressed in the 
first ‘instance to, Professor T. THER, City and 
Guilds Engineering College, Exhfbition-road, not later 
than September 27th. Ex-Service man prefeired. 

415 





Kent Eduvation’ Committee. 


SHEERNESS JUNIOR TECHNICAL 
SCHOOL. AND TECHNICAL INSTITUTE. 
APPLICATIONS are INVITED for the POST of 
TEACHER of ENGINEERING in the Day and 
Evening Departments of the above Institute 
Preference will be given to Graduates having prac- 
tical experience in Engineering and in Teaching. 
Initial salary from £ to £335, according to 
qualifications and experience, rising by £15 annually. 
ars revision of the scale, an extra payment at the 
of £60 a year will be allow 
reectre payment is made ton evening Ra may when 
the total teaching hours exceed 24 per 
Forms of application can be obtained en Mr. A. 
Bell, Technical Institute, Sheerness, to whom nee 
should be returned ' immediately 
E. SALTER DAVIE s. 
Director of am 
10th August, 1920. 34 








aes 
PUBLIC NOTICES 


Assistant Engineers Re- 


1389 
258 UIRED for me PUBLIC WORKS 
DEPARTMENT of the FEDERATED 
MALAY STATES for three years’ servi 
with prospect of permanency. Salary 400 dollars 
month, rising by annual increments of 25 dollars per 
month to 450 dollars per month for the period of the 
agreement, then rising by annual increments of 
= > pe month to 600 dollars per month, with 
pects of furtber advancement. © (The sterling 
value of the dollar is at present fixed by the Govern- 
ment at 2s. 4d.) A temporary war bonus of 20 per 
cent. of salary is at present payable. Flee passages 
provided. 
Candidates, age 23-35, preferably single, must. have 
recetves a good theoretical training at a university or 
engineering college recognised by the Institution 
of vil Engineers, or. have completed articles with 
vil of st and passed the A.M. Inst. 
aE. Examination, and, in addition. = — two 
years’ practical will be: given 
to applicants who have had 
grapiie Surveying or in taki 








tion of dee es i 74 y at ones at letter to. 

nate ad fey SOF aEE a 
illbank, Lotions 8. W. Ww. 20) Wests. ¢ 

Candidates must have served ae 


— the ae ety ry reasons 
for no 4 ving done so can be furnished. 1554 





Ruthanity ont 
reed satisfactory resulta. 
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|“ INTERNAL COMBUSTION ENGINES,” 


1 | Oe of: Bi mingham. 





PUBLIC NOTICES: 
tag Proprietor of Letters Patent 


No. 110,352, relating to 
“ INDICATING DEVICES FOR  DIMENSION- 
RASURIN RING ARATUS AND MEASURING 


DESIRES to. PEPOSE of his PATENT or to GRANT 
LICENCES yay terested parties on reasonable terms 
with a view to. the adequate working of the patent in 
bar} SUIKS Hae uiries to be addressed to 

and FAIRWEATHER, 


aan ayo ene London, W.C.2, 1511 


The Propri tor of Letters Patent 
No. 20.794/14 and 18,877/14, relating to 








DESIRES to DISPOSE of his PATENTS, or to 
GRANT LICENCES to interested parties on reasonable 
terms with a view to the adequate working, of the 
ents in this country 
nquiries to be addressed to 
CRUIKSHANK and FAIRWEATHER, 


05/06, CHANCERY-LANE, LONDON W.C. 2. | 





DEPARTMENT OF ELECTRICAL 
‘ENGINEERING. 
Council invites APPLICATIONS — for 
oda | Sona tome rr opera in ELECTRICAL 
Candidates fc have had good technical training 
some teaching experience. 

lica tions, stating stipend required and testi- 
moniels (one copy), should. be addressed to the under 

signed not Tatér than the 20th of September, 1920. 


and p 
App! 


MORLEY, 





Further particulars 007 OH Mt from 
1354 Secretary* 


PUBLIO NOTICES (continued) 
Page il. 





SITUATIONS OPEN 
Pages II. and III. 


SITUATIONS WANTED 
Pages HI. and IV. 


MACHINERY, &c.. WANTED 
Page IV. 


FOR SALE, 
Pages IV., VUL, CXXI. and CXXII. 


AUCTIONS, 
Pages CXVIL, CXX., CKXI. and OXXIV. 


PREMISES TO LET OR WANTED 
Page CXXI. 


WORK WANTED, Page IV. 
AGENCIES, Page IV. 
MISCELLANEOUS, Page IV. 





For Advertisement Rates See 
Page 279, col. 1. 





NUMERICAL INDEX TO ADVER- 
TISEMENTS, Page CXAXIII. 
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PUBLIC NOTICES . _PUR . Sm PUBLIC’ ITY: TIONS OREN (continued) 


(lounty SHOES. ugh of Stoke-on- aey : or ; . - it. ie " Gin, geo : = : fc : a afaoit ar cause 


CENTRAL scHodE OF SCIENCE AND 
TECHNOLOGY. ‘omc 
“DESIGNER and. ESTy. 


ENGINEERING DEPARTMENT. Ly yng Bn MpEcMdon mas Be | traitiing soe neer, and Maver ors menos 
Principal : A. W. ASHTON, Dc. MTER. tained from nent knowledge of surveying. levelling, and estimating, bie nf takin wy ge ER 
, COURS INEERIN be retu bireceipt and at least three jor experience in works of water | f@P301¢ rate of oice 3nd en 
(afecnanical ee and Givi. inn orc G | § Dona fide Tender. caaeey. acating she soleaae. Sizetien. pausing. Song ay month idee 
tee En an Lees ) e a ge for none scaled and endorsed * Tender for Cooling and distribution of water, both 1 e design £60 “ wee Be. nate tow _fubure ng by fists nenta to 
on University or for = "Should be addressed to Chairmen. jar tips the co: ction of and ig i ~, Inst, ©. . Grand Boral’ M. B. 
So SLE WO des Se ogi 


tie SoS ae ae a0 tik Abbre choot) Kees ceed. Hotere bot 


‘= = ¢ Seale” aor) particulars may be obtained g : desirable, "Preference will t be given to an assistant Ree ENGINEER t REQUIRED for ‘tae 
Tora Prineipel: has af the | West dies. 
-P  & WILLIAMSO SO ___) ______ rch Engineers as C. ary ve rad Shop anc Drawing: office poe ne and Susp 
the trades. 


Director <7 Education, i f 
Education Offices County Ba Boro h of. St Helens. wi08 “ae iy “7300 Apis. a ‘the. ane fen nnd experience. Capable of controlli 
ug t ‘or third aintaining sugar. m: nery and 1 
Town Hall. § Hanley, a paar CTRICITY _DEPAR dol mye 3 of the ‘Sings the value ti Me Th good a Good salaty ae prospects cet 
dollar tw four The t man.—Address, — age, partic lars of 


28th August, 1926 1210 5 
“ines SUPPLY and and 
peeve of 2 2tin. gee A 22in. pore Cas it” Iron ~Low- "| Pay- -of the sppeintanent for the ye wen year at. rate + OXpe©r. and salary expected, 1/04, The 

















———"ewoutd be £840, In addition; there is~at~ -S a} Engineer Office. 


pressuré WATER” 
Egyptian Ministry of Educa- Patticulars of same may be had aie drawings to | temporary Sarwan: of 10 per cent. on the 
TION, be tained from the undersign Such local Lo oe ig ——— Drone 4 fro = m. time Ay n bie recanl 
duly seal me y the Commissioners 
uanuerncn “NT OF TECHNICAL, the Chatnean Of a reeset sconimntti tae a shee Bree ; wel pe provided, with half-pay ta hand REQUIRE a are a th oughly 
MM Town Hall, not later than 30t * 020. ev selected candidate mus with 
OS EDUCATION. ERCIAL 6 BT. HaWkINS, - medical examination Sn gmme g stating i sees aoility ae a mae of mcm Bo Dro 
Borough Electrical Engineer, married or single, age, and place of birth, and giving ADE to 
APPLICATIONS are ENVETED for the Sewing 1377 St. Hi details of education, training, and experience ge Cae , 
Ane es in Pas Goveninent yo Engi- d.. waterworks: partiplarly. d referring. cy ai 
eering. These posts are on a contract three y ‘ 4 ul taal » accomp native t would i 
an 2 pomnel- aioe ang —_ in se (Corporation of of the City of caves Cont? of testimonials, a - ae Pang on mata ei Of aMering an intra 
alpo carry . te be main essen 8 & man of ability. 
ee es TEBNDERS are ae SLeUE Eich Sa tet Gime neater, ANP bastilass and investigation ate os ang 
LECTU ee arn Ligp MATHEMATICS and PIER, also for ‘the RE hd RENE WALLS of of Bagticulare Af woanented), not later than Twahiar. Address, Pi937, The Engineer Office. P1937 4 
- e . Septem . ove a; — 
eae te LECTURER 1" SretiED MATHE- = ee ions may be seen _= oo ae after the ‘Toth inst. 
LECTURER in PHYSIOS. L-E.576 cei seg e Newcastle-upon-Tyne Elec 
ASSISTANT LECTURER’ in PHYSICS, L.E.504. the Tee, upon rma to be obtalyed fom the BEN cy cont iy ek 
LBCTU fist in RNGINEERING MATERIALS | , The poe an "delivered on tes. the arectenben te seen 1p Milbice ‘poine Tied BRUSH  BLECERICAL ENGIN 0 
LECTURER in, DESCRIPTIVE GEOMETRY ana | 12th day of oa v0 aerake taeue of on Eight hour Shift (48 hourg per Loumphoroags. REQ 1k 
MW BR DRAWING, L.E.576. The lowest or any "Tender will not necessarily be week) under the direction of the Charge Engin ihe, serio ‘of ENG Sh to act as 
INSTRUCTOR in D accepted. Nerth Tees Power Station, near Middlesbrough. | The SUP =NDENT of manufactur. 
ECHANICAL D’ HUGH PRITCHARD, M.I. Mech. E., work will mainly be in connection with the effitient ing Steam Turbines and ; i Plant, 
Apstinnt must POSbess a Consulting Engineer to 1 Corporation. burning of fuel, and applicants should have had experienced in latest practice of large mac hins 
eauivalent, and some Cokie Gos Cae —s a oe. N.W., 1481 | Ptevious experience in such work. ing dens Hmite and pat Work, 
“ _ mber, q ? dO! » mm essential, 
ei Tae steaming capacity of the boiler-housp is tate Age. qualifications, previous experi: 


429,000 Ib. per hour at 475 Ib. pressure. 5 : vb 
“Sorin * alary £350 per ‘axuhiin) and: KF, P.E.A. con- and salary. 1473 4 
itions 


a to 
September he, mide ‘not ‘later’ than the Sth | ueenborough To wn Council. poet opportynities for advancement. 
a HOUSING eal ; Taprtol closing Dattigulars will be required : 
ENDERS are INVITED ° ERE of technical trainin “a 
f'he University of Liverpool. 130 HOUSES on the Main Road, Qu erie » in Panitions previously held ; present position. VELLER WANTED for Firm of Constructional 
GRADE THREE* LECTURSHIP proximity to the Railway Station (S.E. and C.R.),- Age, height. London. Must have technical 
MECHANICAL ENGINEERING. There are four of bee z Whether married or single. knowl experienced.— Address, stating 
The Count invite APPLICATIONS for this POST. semi-detached,’ and ders must be a the Copies’ of references. salary required and. giving full particulars, P1036, 
Salary £300. increasin to £400 b: ual increments | “Bole contract. Me: selected candidates will be required to reside in |'The Engineer Office. P1936 a 
of £50.-tWull pabtiodio be obinined from THE | D™jwings, cpeetien and con@itions of contract mpanhy’s garden village (semi-detached villas), ee 
REGISERAR, to whom applications must be made | m De, seen at the Harvey, ‘the [which te with sistas the Power Station 
noe eel ‘sth Pw ow mus! Ant © | Couneil’s ‘Architect. at Station-st ietiuzbourne. Apply, — GINEER rville Power Station, 
nl aocar~iniben © Forms of Tender, bills of quantities, &e., may be| wajjsend-on-T rne. 1581 
[jnivers sr’e (Sania Gath Sih BS tat oe is 4 i 
+ w . Ww urned on P n 
niversity of London, King 8 | specified time of a bona fide Tender, with the priced SITUATIONS OPEN 
a COLLEGE. _ of quantities. provided such Tender is not with- a ae a 
tt od iD. AS NING ENGINEER’ 
DEPARTMENT OF ENGINEERING. ts on i Bao al wom exec at; Must have locomotive rience, coupled with 
a Delegacy’ require the. SERVICES of s of 90 per cer thoroggh . achine shop a pa 


Kno ™ 
LECTURER in CIVIG and ICAL ENGI /}/and materials on the Serate age, fa Riva tente 
T. | placed on Sopa fn yank ‘ oe all| Address, ‘‘ LOCOMOTIVE,” Wm 
ractor: |} Advertis 


pplications t ‘interest earned shall be t roperty eee conti ing Agents, Glasgow. 
“ars th deta y, eh ga I = 7 py fender Pina” pan nt the 4 ANTED, ASSISTANT SUPERINTENDENT to 
e King’s owegt or any der approv: istry, r , 
Strand, W.C. 2, from’ whom further particulars a of Health is required belene ony Tender can be WwW ize the Manufacture of Stan Elec- GENERAL WORKS MANAGER. 
be-obtai obtained. 1249. | accepted. trical Motors, both direct and Fem ye current. é . C 
pace ee niin ak of Qneenborondh, | cad Oe tet mevesae Hs] Loe. pagan Diets 0. Ld, 
. . = ’ er! een boroug! cnn ence in works where bu E the SERVICES of a 
, High-street, Sitti thature has been carried out, and they must be 
University of London, King's! 7; micn.strect, sittingosrae. 1581 ar with armatere.winding and insulation work.| | GENERAL WORKS MANAGER, 
i dress, = 2 ~~ whose duties will — = = eee under a Managing 
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DEPARTMENT OF ENGINEERING, tee isl =r ENGINEER and DRAUGHTSMAN fo: | Director the several works of the Company. situated In 
The Delegacy REQUIRE the services oe a LEC he e Committee of | Visitors of] y ath Waies. Coed Eno tends Colllery. Undertaking | PRESTON, COVENTRY, RUGBY. STAFFORD and 
TORER in n ENGINEERING, with special reference} p p ss a Worthington. Duplex |/" 50 on: oder” Lge | BRADFORD. 
Suity “Son sta netvalng Wo Quincy ang | BALLAST, PUM le Sn. by Un: By in loo seine erat | MaMa? canoe oP 
experience.—Avplications. with copies of not more | eit fur Saintes Decxed Plungers, ares fods, 220 oem "YS76, ‘The Encineer Office. 1878 4_ | TRE" erperienee in the Oreaniextion and. "Works 
fun Sbptomitier’ Beant to ‘the SECRETARY, . E This pump has recently been thoroyghly overhauled TED . DIATELY in Large Manufacturing ‘Manamemen mt of oue or more large Engineering Works 
College. Strand. 7,4 a1 ae oe turth ing’s | and is in good working order. f ands, TWO efficient JIG and TOO | is essential. 
SEs er par | Further Particulars can be obtained from the azider- | D used to high-class Motor Work. Applications, which will be treated in confidence, 
ion 1204, The! should be addressed to the 1221 a 


ticulars may. be obtained, 1365 sign ened. Pr Address, stating 
: — ers Engineer ‘Office. 

10 CONTRACLORS. before Monday, 7" he 120th september, sto the felis ANTED.—LOOCOMOTIVE ENGINEER, with All-|, Jormnt Manacine Drmectors, 

3 


Belfast Waterworks. aa veal. |W Pe pote ANTED for India; prefer-| § ENGLISH ELECTRIC CO., Lrp., 
(Signed) JOHN'C. onus Leet pe age, fi jeales ro 1480. The Engineer OMe. Queen's House, Kingsway, W.C, 2. 


MOURNE SCHEME, as Cork snd Siersrt, 
CONSTHOC PEO Aberdeen. Waterworks: W." saaticd ‘Dap Abate tp tad. tua be & 

















FOR THE CONSTRUCTION OF THE 
ISTANT GINEE ist in Struct have a spd 
“ SILENT: VALLEY ” STORAGE. technical teittng’ ant” poe i anfeat tra a oth dre ne-offies 
ORAG pattie ee an experience n inthe design mob aie bh 


RESERVOIR, &c. and construction of fin — 
architecture will: be an. advantage, Seriwive an male to mnie and shape quotations, state Me, 

‘Lhe Belfast City and District. Water Commissioners | £260 per annum ar single, fe, snd full Darticalars of ‘ ing 
ere prepared to receive TENDERS from oma Applications, giving fall-ehronological statement of } rienee,- enclose copies iala. 
for _the ION experience, testimonials, a state of health, | and penn ath na or - ae man, 

“SILENT VALLEY.” STORAGE RESERVOLR, age, &c,, to be isan, LW. 240,-</0 Deacon's, Leaden -street 

be, in ny Barthen bron meee ye, eg ity <3 GEORGE Wola: Rast B.0. 8 

aving an en Embankment about 1500ft ater ineer. 
ANTED. ONE or aA SS an ENonverns A 
£000. miifion | Water Engineer's Office, ws th general shop Ww ENGINEER BEQUIRED J for Large Iron- 
Ot Manchester 


and 90ft, rage copagity of HE: 
gallons, with nigh 20g. ate Tannel, Waste oar d 41}, pe eS et, Aberdeen en uagried 
iS er India Ad seiving age, 9 rict. h l, 
other auxiliary’ works; also the Cépstruction of a 1561 angering ingle, Ties: The Engin ‘btega n knowledge essential, ag os 
“an 


eth nate i RAV EL Calling. U. required.— Address, 1520, The 
vind rie guetta ata es "| Assistant, Locomotive Superin- | wyaypen, amxiis0A, Sie es Reger ama 
F. W. M-Callough, Ings. Co.. Water, Otiee. Hoxel- ZENDEET Un, Come sf Vetere 2= | OXY. ACETYLENE FLUXES and WELDING, MA ORKS aaah for Small ny ane 
avenue, B inapected at his office Centon Hrankow Line, = stipe LWAYS. lines already. carried. and indrical Steel hg nner da see aoa. 
ee wing-office 

groun Savére “hares. 1533, The Teneineer Otice | Ce Capable” experienced man A vine Srewing-ofics 

salary and bonus. oh results.—Address, With full par- 


op any week-day (except rg te ers between the hours 
KY ANTED. WORKS eS who Must = rn Gn 1563, The Engineer Office. 
1563 A 

















of 10 a.m: and 5 p.m. Applicants should ha: and }. 
eo apleata toa) of tha gee ye form. of have served é pupllage in the 24 pogtemitwes 
ay or G 


t fopmer pretera! b 
upon parmeu ee tN This sum Gosmpeng ae nang cr protein) 


will oftly” be eae Be the the | carried out yn Yr: ngine_and go Erect ower P Plant, 
receipt of a bona fid fide ‘Tender Soman ster not been They should be single ‘an under 30 years of age, | small —— Beier as ie Parnsces (eas and ANTED IMMEDIATBLY for Two or Three 
withdrawn, and should have had conttel) men: for at leant ‘coal- i, alle to con Item and direct. aegperee. wa nths,-or possibly longer, thoroughly compe- 
On the ‘luesday and Friday. of each week, com-| five years since the com jon of their pupilage. tional rt pe 3 ote dress, giving fil) par- tent: Prin TSMAN. used to “Design of Railway 
mencing with Toesday, the 23th inst” , an Assistant The applicant appoin will. woth souuitan to Take | ticulars of training, experience, age, salary required, Truéks and. Wagons.— Address, stating experience and 
Engineer will meet intending contractors at the| Charge of the Lecamoti Repairs | and references, P1951, The Engineer Office. ‘salary required, 1400, The Engineer Office. 1460 A 
pany’ them Ofiice. at Tee o'clock forenoon, spa aceom-| of the Railway. and age and also the © Gonetivctio of new P1951 4 —— DIATELY in a > 
> em to the site of the proposed wor! iages = {COMPETENT MAN -RPQUIRED by a Firm ANT IMME : 4 

nders, sealed and endorsed, ** Tender for Silent Free ufarnished 4 quarters provided at A te MPETENT MAN- - * i ond A ae 'SMAN, with thorough knowledge of 
Valley Storage Reservoir, &c.,"" must be delivered | Hankow, also free attemdanas d te Commercial Lorry. Wheel Bu Puildere webspace mand Gen Brewery Work. 
aa Se post, and to the undersigned, | China, &e. cee pad = dept. for Petrol "wagon routes pee oe poet: RS: ee 
not later than 3 p.m: on’ Wédilesday, 3rd November, A three years’ ment will be given. jqual Cg experience.—. 
1939. rt f hs pod compaction with | guatien ee 1646 4 


The onlin will Dollars petro ag owners 3 

Tae Commissioners do not bind themselves to Applications, in vate nb the Yaltne i. wane - 
accept the 1 “ "' Send full particulars, &c. ye i P1048, - TWO DRAUGHTSMEN, | Preferably 
e lowest or, any. Tender, ae wi will they be formation. must bé sent | neer Office. Pibas A Wise es ce-in Cement. Mill Work, Crushine 


responsible for any expenses ed in making out | be reteived Host: wie experign 
a Tender. lands," Raison: te, adn N.%, not later IRECTOR of RESEARCH WANTED for «|/Machinery and icvating an and t Conveying 1 Ll ia 


W. IL. QUINN, than Septem Fong wot scientific ; spotine 
Water Office, Secretary. Age—date ict ata aaidonanty name of town alts De mechanical engineering chemistry SRREs WELL and co. Ltd., Misterton mies 94 n- 
Royalwvenue, where born—where edu eaten and | ox 18 practical experience “esirable 00 apy caster, 
Box, 1879, “winlne's, 125, Btrand, W.C. 2 CURE DRA DRAUGHTSMAN — —A Leading Company of 
reputation 4 fp th 


Belfast, 
9th Séptember, 1920 1525 leaving school—name of f eeRs gw Fa pup 
ia pNGINUERS: AGENT WANTED. for the North and ducing 


puplings Aopasehianter cr meexe’ in EQU 
TO CONTRACTORS, DUDS See - 
| North-East ‘of England, also Midlands, for Sell- bl OESIGNER to fill 
Belfast Waterworks. with: particulars comimisston basis, Heavy Puiverising Machinery services 9 thonpushly st ‘cans cent ‘must have“. sound 
cine, rep ens number’ > se ‘men tn =peciaty mu ef onber ipaustries. Address ‘fal pars = ' i ienow Agar on pol oom Ts ms 
MOURNE SCHEME. and details of the elass fidence, Ih72! Phe Office. 1672 a thust ai “ng control’ Of ~ production 
NTRACT: A. nad contro : Indi ‘ and tool ing-offices, . whic are already 
FOR THE CONSTRUCTION OF THE DONALD FRASER, NGINEER, Bedi te as Balk ou O pen with leading — 
“sg NT ¥ Fe ; P1946 ve Superintendent... | + ‘Applicants should, be. fully. trained ential manner) shoul 
SILENT V ALLEY STORAGE : : I._kpowledse of. Bui || give full particulars of i Ng 
: rennet. &e. es of London rn got ‘Work, . | rupees Der 1 | salary. reauited.—Address, 1413 eajnee 06 
CHE OF. QUANTIEIES: ENGINEERING DEvTston., —- ¢ preferred, 
thority abe : public: sehool on. preferred. Fatt ¥ Die MAN, Charge Hand, ANTRD for 


A DETAILED “SCHEDULE. GF QUANTITIES ” OF ndon Ai ot ool, -univs 
has been prepared by me for the ae extensive revel APPLICATIONS fort A . Ane, ec - og Wj ler. F ’ Pow Toe or G Ghuagow manic general engineering 
Storage Regeryoir .and.. other. Works. in Mourne ENT Box 1084. a Bis Ad... AGVE ng. experience or experience in Mill. Work, to check dra 
Mountains, County of Down. Contrabtors® shing to} 3 =~ ee Ey 37; Sursey-stece l= WG, 2. face and Tan small ing-office under aupervision 
Tender for this work will be supplied with printed } of P Agena 9 ust be Fatons of chief 0 RiwusKer. 
‘asa gi bavmsint OF oor WO te cu Of Three Guineas | Al80 ihe et B Dect as Ma : Ti cuings tae HE ee for | addres stating ease, ae as i 

ner copy, which sum ill not be, r. le. - > ence en 4 - “ae epalone 

CTFES ON struct ~ Repatr= of’ Bred: *Plan an PRY As To, introdi 0 x 
ACHESON: FERC Renee, a ae ty Ce bBo espe tear cipe nell ie ey — y KUGHTSMAN (Heating).—Deading te of 
Scottish Provident Buildings. and pet g “ oxperiémee, }for first-class experienced : with “int wae ENGINEERS in the Midlands OFFER ner 
Belfast, 9th September, 1920. 1524 conta fa dest ng pe! Pe | tes eyo mepent A Og 
=——=jfound on the form of aie. ‘si ne Dieting: Hot Water Supplies, and) Cooking 













































































ounty of Armagh, obtained (ab, the ates 0 ngineer, tein Great .| _famill 7 | {netaliations.. State age, salary, and. full 
fb i- 
C Soaeamowe al BRIDGE, | beaddromat aa. Actimecd neh tater me tog To” work out | Dartiouters ot experience.—Address, 1402 a, ars 
SHR ot eat CURE fg faperntns | Se meric, : re A i it 
9 nw e en nig” or’'t) : 3 : ines. Nea erO i 4 
Bridge, Mast have. 1 had terse ama D acticg ge 4 . Tas. 86 Appli is must he. men: of gap¢ expe- For scat taastenred Rinailons 
Hebi stating lary expen 40 fhe BORMAN, | St: | oe ee te to nach inf ache ‘Qpen Advts. see page iii 
109, L for 








County Surveyor, Armag i 1886, The | 
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tata 
i | where possible. The cellular double bottom, of} compartment below the flat are utilised for storing 
8 expe. = | 314in. height under the propelling machinery, is| water for washing purposes. These. tanks! can be 
5 OR Italian Flotilla Leaders. | arranged for carrying oil fuel. The deck cites froth filled from the cma and also by. means. of the 
“RATE. en the forward to the after perpendicular; the beams | Excelsior quadruple pumps used for filling the gravi- 
pate Mainty in consequence of the —,, ape ne cut in way of wing cofferdams and are continuous | tation and distributing tanks. 
ut ang jut partly owing to experience gained during the | from side to side where no longitudinal water-tight itary ions 
it tar, ‘the Italian Government proposes to revise its | bulkheads are fitted. The Séxecaatle deck is eantiod “rae Mase. erica goed te pit oa 
ase. naval policy, and in future to build and maintain aft as far as the forward funnel. Below this deck there | wash places, and water-closets for officers, weitiesint 
“lane only relatively small vessels, such as scouts, destroyers, | is a partial flat forming a ’tween deck of nearly 7ft. 6in. | officers, and crew. ‘The officers’ water-closets are also 
aver and submarines Pursuant to this decision the | Specially strong beams are fitted both under the main | fitted with small Excelsior pumps for direct service 
rade. majority of the armoured ships are to be paid off and and forecastle deck plating at intervals between the | from the sea. Effective sanitation is secured by a 
wee the battleship Caracciolo is to be completed as an | ordinary deck beams. Longitudinal lateral girders | small turbo-electric pump of 10 tons capacity hourly, 
ie nit oil fuel dep6t. So far as is known, the only war | run beneath the deck fore and aft, and a girder is | with direct suction from the sea and delivery to the 
a vessels now under construction are eight or more | worked in at each side between the main and fore-| main fire collector pipe. 
West flotilla leaders of an unusually powerful type, which, | castle decks, Ventilati sé eat? fitted in tl 
int displacing as they do from 1900 to 2200 tons, are} Internal Compartments and Oil Fuel Service.—The ewe: coaggy: oo te it aad é ited in the 
wth more akin to small cruisers than torpedo craft proper. system of main water-tight transverse subdivision aan nto iB om A pA ait face adage _— 
ng to Irrespective of these new vessels, the Italian Navy | is indicated on the drawings on the next page. Steering Gear.—Powerful hand and steam steering 
juan gears are provided, both working on the double-screw 
sal of system. The steam steering gear situated in the after 
nite engine-room consists of a vertical two-cylinder engine 
| and capable of being safely driven at full boiler pressure. 
ri Seventy revolutions suffice for putting the rudder from 
Bes the centre to hard over. The hand steering gear has 
two wheels of the usual large diameter. A suitable 
; arrangement of couplings and pins enables the change 
over from steam to hand gear to be effected instant- 
8 aneously. Should the double screw gear be put out 
, of action through damage, resort may be had to an 
. auxiliary mechanical gear, consisting of a toothed 
: sector normally loose on the rudder shaft, which 
: can easily be fixed with strong pins after the cranks 
of the damaged gear have been dismounted. Further- 
more, a reserve bar is provided for working the rudder 
a by hand with tackles. 
~ Anchors, Chains, and Capstans.—The bower anchors 
ine are each of 40 cwt. stockless type, with a shank of 
% forged iron and steel flukes cast in one piece. Nine 
= lengths of cable, each 82ft. long, are provided, 
esd : Adjacent to the bow there are two electric capstans, 
| each operated independently and having a rotary 
FLOTILLA LEADER, POERIO CLASS | converter of the closed and ventilated type, which in 
| normal service requires nearly 295 ampéres and 
| 105 volts, feeding a motor of 27 horse-power. Trans- 
already includes a number of destroyers or flotilla |The oil fuel compartments, having a total capacity | mission is effected by a helicoidal gear, which can be 
leaders, which are perhaps the most powerful repre- | of 8200 cubic feet, are subdivided into eighteen rigidly connected with the capstan by means of skin 
sentatives of their type afloat. Although of slightly | separate water-tight tanks, of which the ceiling, where | feiction discs. A switchboard for control is fitted 
smaller tonnage than our flotilla leaders of the | not formed by the double bottom inner plating itself,| under the forecastle. It is possible to weigh the 
“ Scott ” class, the four Italian units of the “‘ Aquila” | is in all cases at a level below the normal water line | anchors at a rate of 39ft. per second, the nermal 
? class, originally designed for Roumania, have a more | of the ship. The tanks can be filled from the exterior tension exerted being more than 5} tons, although 
formidable armament and virtually the same speed. | at four different stations, two of which are situated in | for a few moments a maximum pull of nearly 12 tons 
‘ The Aquila, Nibbio, and Sparviero each mount three | the forward part and two amidships. Oil can also | can be attained. A third electric capstan of smaller 
D 6in. and four 14-pounder guns, and the Falco has six | be taken in by means of two steam pumps carried on | type is mounted aft for mooring purposes and for 
4.7in., as compared with a standard armament of | board; these pumps, of the Simplex type, have a | serving the derrick. 
r five 4.7in. in the British “ Scott ” class. In the new | capacity of 32 tons per hour and are housed in separate | Four boats are provided, including a 26ft. petrol 
; Italian leaders, designated as the “Leone” and | compartments. They are equipped with piping and | launch with a speed of 12 knots. e 
; “Improved Aquila” classes, a uniform battery of | valves to permit the transfer, in case of emergency,| The masts are built principally of steel, the main 
Four | mast being reduced in height and of specially stiff 








eight 4.7in. is to be mounted, together with six 
torpedo tubes. Through the courtesy of Messrs. 
Gio. Ansaldo and Co., of Genoa, a firm whose long and 
honourable association with Italian naval develop- 
ment is well known, we are able to give below a 
detailed description of two separate groups of flotilla | 
leaders, recently constructed by them, which embody 
to a marked degree the essential characteristics of 
modern Italian torpedo craft. The first group com- 
prises the Carlo Mirabello, Auguste Riboty, and Carlo 
Alberto Racchia, launched respectively in 1914, | 
1915, and 1916; the second consists of the Alessandre 
Poerio, Cesare Rossarol, and Guglielmo Pepe, launched 
in 1914-15. All six vessels were completed in time | 
to take part in the operations of the war. As their 
official classification—Esploratori—indicates, they 
were designed to act as scouts as well as torpedo 
vessels, and to this end were given dimensions and | 
sea-going qualities superior to the average run of 
destroyer, while special regard was also paid to! 
strength of construction. They proved, without | 
exception, to be fast, weatherly vessels, able to keep 
the sea in nearly any weather likely to be encountered 
in the Adriatic and the Mediterranean. Their good 
speed and powerful armament made them more than 
a match for the largest Austrian destroyers and 
equally a terror to enemy submarines. Thanks to | 
careful design and skilled workmanship, the pro- 
pelling machinery developed on trial a power some 
21) per cent. in excess of contract requirements. The | 
completion of the three ‘‘ Mirabellos,” which had been | 
ordered at the end of 1914, was somewhat delayed in | 
consequence of labour and material shortage, but these | 
and other difficulties incident to war-time construction | 
a not permitted to prejudice the quality of the | 
Work, | 
We shall deal first with the ‘“‘ Mirabello ”’ class, the 


principal dimensions of which are as follows :— 


of fuel from one compartment to another. 
pumps with a capacity of 12 tons per hour convey 
the oil through heaters and filters to the burners. | 
The oil fuel piping consists of a ring collector with an | 
independent branch to every compartment. 

Bilge and Fire Service.—For bilge and fire service 


construction to ebviate the use of shrouds, which 
interfere with the training of the guns. 

All living spaces throughout the ship are sheathed 
with wooden planking, the decks being covered with 
linoleum. The washing places have running water 








FLOTILLA LEADER, 


there is a main suction pipe of 3in. clear diameter, 
with several branches to the bilges, and eight 40-ton 
The fire main, of 72.36in. clear 








MIRABELLO CLASS 


with overboard discharge. The ship is heated and 


lighted by electricity. 
The front and sides of the bridge, which is built 


Length between perpendiculars 340ft. steam ejectors. ! 
— moulded =... «ee 32ft. | diameter, is fitted below the deck beams. Pipe ends| at a height of 4ft. 8in. above the forecastle deck, are 
Wieaiecinceedns : ny a have standard threads and couplings for use with | enclosed by a framing of brass and wood with sliding 
Ratio of breadth to length — 10.395 |eanvas hose. The pumping plant comprises the | windows. Below and — —— a — & 

pl small cabin for the commanding officer, the charthouse 


Block coefticient ° 0.517 (metric) | 


Structure of the Hull.—A vertical central keelson | 
runs the entire length at the same height as the | 
double bottom in the engine-room and as the boiler- 
room floors. The frames are of the usual type, con, | 
sisting of floor, principal, and reverse angles, channel. | 
shaped at the sides; they are spaced 21.6in. apart | 
and are joggled to save the weight of strips between 
them and the outer strakes of the shell plating. In 
the engine-room special reinforced frames are fitted | 


following :—Two duplex .steam pumps, capacity 
15 tons per hour, one in each engine-room ; one turbo- 
electric pump, 30 tons per hour, in engine-room aft ; 
one Challenge type portable pump of 5 tons capacity ; 
one Downton pump fitted on deck. 

Fresh Water Supply.—Certain of the lateral coffer- 
dams are used for reserve feed water, the_ total 
capacity being 33 tons. Drinking water is carried in 





two, independent galvanised tanks with a total 
capacity of 3 tons. The fore peak tank and a second 


and the wireless telegraphy room. 

Magazines.—The magazines, two in number, ‘are 
entirely sheathed with insulating material, ‘viz., ‘cork 
slabs 2in. thick, with a covering’ of reinforced 
“ litosilo.” Racks are provided for the 4in. cartridges 
and the after magazine contains" boxes for storing 
torpedo war-heads and depth charges. ‘Both magazines 
are équipped with an electric fire alarmsystem and 
with Kingston flooding valves, which can be operated 
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from the deck. The 4in. guns are served by a special 
electric’ hoist controlled from the deck, which can 
deliver eighteen rounds per minute. The 6in. bow- 
chaser is supplied by a cage hoist with an electric 
All these hoists are of the Ansaldo patent 
system and are furnished with emergency. hand 


winch. 


gear. 


Refrigerating Plant.—The_ refrigerating plant con- 
sists. of two independent sets, each of 5000 calories 


volts is used. The generating plant includes. two by four water-tube boilers housed in four Se parate 
30-kilowatt,. turbo-dynamos and one, 15-kilowatt water-tight compartments. The total heating Surface 
Diesel dynamo: There are seven independent wirings | is 40,900 square feet. 

from the main, switchboard, viz., one lighting circuit; The machinery has developed an aggregute oj 
for engine-rooms, boiler-room, magazines, and gun | nearly 46,000 shaft horse-power, and on trial « maxi. 
positions ; one lighting circuit for living quarters,| mum speed of 36.8 kaots was attained, whils the 
pantries, &c., with commutators for changing over | contract. speed was 35 knots. The power developed 
reached 


trom the normal white light to blue light im action ;| when going astern is almost halt the figuce 
one circuit for the wireless telegraphy, one for signals, ' when steaming ahead. 
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per hour. Refrigeration is performed on the direct 
carbonic acid expansion system. The compressors 
are operated by belt transmission Irom electric 
motors of 5 horse-power. An air cooling system is 
fitted to each magazine. 

Armament.—The armament comprises one 6in. 
40-calibre. gun—45 calibres in Mirabello only—seven 
4in. 35-calibre guns, two 2-pounder anti-aircraft guns, 
four 18im. torpedo tubes on twin mountings. The 
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ITALIAN FLOTILLA LEADER, MIRABELLO CLASS 


The turbine cylinders are of hard, close-yrained 
cast iron, smoothly bored inside and divided hori- 
zontally into two parts. The rotating parts of the 
turbines, consisting of the rotor shaft and wheels, 
are made trom ingot steel torgings, while the blading 
is of drawn bronze bar. The bearing bushes tor the 
rotor shaft are made of gun-metal lined with white 
metal. The whole of the bearings and adjusting 
blocks are arranged to work under a system of forced 


one for auxiliary engines and heating apparatus, and 
two circuits for the searchlights. Six small inde- 
pendent. accumulator batteries are supplied for 
emergency lighting in the machinery spaces and 
magazines. 

Propelling” Machinery.—The_ propelling engines 
consist of two sets of simple geared turbines situated 
in two separate water-tight compartments, each set 
being complete in itself and capable of being operated 
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torpedo tubes are constructed of steel, the torpedoes 
being fired by a charge of powder. The compressed 
air system for the torpedoes is tested to 400 atmos- 
pheres, and a branch leads to the boiler fronts for 
tube cleaning purposes. The after deck is fitted for 
the carrying of 100 mines, with a tramway for mine- 
laying, racks for depth charges, and davit gear for 
explosive paravane sweeps. 

Electrical Equipment.—Continuous current at 110 
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ITALIAN FLOTILLA LEADER, POERIO CLASS 


independently. Each set comprises one high-pressure | lubrication, with oil baffles fitted at the ends of tle 
and one low-pressure ahead turbine. Astern turbines | bearings. 

are cased in with the low-pressure ahead turbines.| The gearing is of the double heli¢al type suitably 
Adjusting blocks of the pivoted oil film type are fitted dimensioned to give the necessary ratio between the 
at the forward end of the turbines, which transmit | turbine and propeller revolutions. The rims and sha‘t 
their power to the gearing through flexible couplings | of the main gear wheels are made from ingot carbon 
of the claw and sleeve type. In the low-pressure ahead | steel forgings, while the bosses of the wheels are of 
turbines provision is made for admitting steam | cast steel. The pinions, which are forged solid with 
exhausted frem the auxilisries. Steam is generated their shafts, aré of nickel steel. The gear cases are 
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FIGS. 27 AND 28-—CLIFTON AND BAIRD’S CUTTING-OFF MACHINES 


made in upper and lower sections, the first built up | boiler fronts. Air for combustion is supplied by tur- | thé” sanitary- 


ts-are, generally speaking, 


of steel plates and angle bars, the lower section of | bine-driven steam fans, two |for each boiler, each very ‘similar’ to ‘thosein “the “ Mirabello ”’ class, of 


cast iron. To obtain efficient lubrication oil sprays 
are fitted to the gear cases in such positions as to 


| minute, 


spray oil upon the engaging teeth of pinions and wheels | 


when moving either ahead or astern. 

' Lubrication is effected by oil pumps mounted in 
pairs in the two engine-rooms. In connection with 
the foreed lubrication system each engine-room con- 
tains the necessary oil drain tank, oil reserve tank, 
vil cooler, and suitable piping and mountings. 

The shafts are of hollow forged steel, the tail shafts 
being of nickel steel. The serew propellers are built 
of manganese bronze and are secured to the shafts 
by means of a key and nut. The thrust of each pro- 
peller is taken on a pivoted thrust block supplied with 
forced lubrication on the same system as that applied 
to the turbine adjusting blocks. 

+ The condensers are of the heart-shaped pattern 


now generally adopted, each having a cooling surface | 


of 9420 square feet. They are constructed with a 


steel plate shell, rolled Muntz metal tube plates, and | 


solid-drawn brass tubes. The low-pressure turbines 
are connected with the condensers by means of large 
exhaust bends built up of steel plate and angle bars. 


Feed water is supplied by two Ansaldo type | 


evaporators, each delivering 4400 gals. of fresh water 


per twenty-four hours, and combined with a distiller | 


condenser delivering 1750 gals. of water in the same 
period. 
The main steam piping is so arranged that steam 


may be conveyed to each set of turbines from any of | 


the four boilers. The tubes are of welded steel plates | 


with forged steel flanges. Any boiler may be cut out 
of service by. intercepting valves. The auxiliary 
engine steam piping is independent of that of the main 
steam supply, but in each engine-room a special con- 
nection with suitable valves is provided between the 


main and auxiliary steam piping. The exhaust steam | 


pipes are arranged to lead exhaust steam to the tur- 
bines, condensers, or atmosphere as it is needed. There 
are two independent feed pipe systems, one main and 
one auxiliary, each complete for supplying all the 
boilers. The main pipe conveys the water to each 
boiler through a surface heater and an automatic feed 
regulator connected with two relief valves, fitted on 
the water pockets of the boiler. The auxiliary pipe 
supplies water direct to the boilers through the hand- 
worked feed valves. Air pumps, deliver the water 
into the tanks, from which it is drawn by the feed 
pumps. 
i1 each boiler-room, each pair comprising two single 
pumps. The feed pumps are able also to draw the 
fresh water direct from the reserve tanks. through 
suitable piping. 

As stated above, the four water-tube boilers are 
housed in, separate compartments, The heating sur- 
face of each boiler is 10,225 square feet, the total heat- 


ing surface of the four boilers being 40,900 square | 
The working pressure is 250 lb. to the square | 


feet, 


inch, Qil fuel is used exclusively on the closed stoke- 


hold system of forced draught. There are single and 
multiple sprays, with their respective air cones, of the 
usual type.‘ Oil is supplied to the burners by four 
pumps, one:for each boiler-room, which pass the fuel 
successively through the cold filters, heaters, and hot 
filters. to. the, distributing, valves attached to. the 


These are eight in number, placed in pairs | 





having a capacity of about 32,000 cubic feet per | 
cE ted ‘. 
Stability and Rolling.—Stability ‘trials carried out | 
when the vessel was nearly completed, on a normal | 
load ‘displacement. of 1530 tons and with a mean | 
draught of 9ft. 2in., gave an effective metacentric 
height of 30in.—0.762m. In order to reduce the 
rolling a system of anti-rolling tanks and gyroscopic 
stabilisers had been installed, but the behaviour of | 
the vessels at sea proved to be so satisfactory that this 
system could be dispensed with, and the spaces pro- | 
vided for anti-rolling tanks have consequently been 
utilised for the storage of oil fuel. The following table 
gives the distribution of weights :-— 


Tons. 
Hull and structural parts... ..  ..  ..  .. (512.4 
Deck sheathing ¥é:(i jites) eo) co tee! a 9.5 
Complementary steel structures —s 18.2 
Cement and paintwork » .. : 8.4 
Pumps and piping Si 18.0 
Fans and ventilators .. 6.2 | 
Steering gear ‘<ahevate: keke 12.8 j 
Capstans, bitts, bollards, &c. 14.2 } 
Distillers, lavatories, baths, &c. : 9.0 | 
Officers’ and petty officers’ furniture : 12.0 
Mess deck fittings and shelves in stores . . 13.0 
Masts and rigging i at 2.6 
Anchors, chains, and cables : 19.0 | 
Boats See eae ta? | cao 4.0 | 
Voice pipes and accessory equipment 2.5 | 
Equipment stores i ee eer 20.0 | 
Awnings, canvas covers, and sails 2.3 
Wireless telegraphy equipment ae 2.7 
Electric plant, including dynamos .. .. .. 28.9 | 
DE c6 ss sc <5. «+ fe os yo Oe | 
Ammunition iy ere ee | 
Store-room fittings .. .. .. .. .. -. 10.4 
Magazine equipment .. .. .. .. 2... 16.8 
Torpedo tubes and accessories... .. .. .. 12.9 | 
Torpedoes and warheads .. .. .. .. .«- 4.4 | 
Main engines, complete .. .. .. .. .. 239.6 
Propellers, shafts, and bearings aa) pe lies 52.2 
Boilers, uptakes, andfunnels .. .. .. .. 305.2 
apenn pees, a ee 
ater in boilers and condensers .. .. .. 62.3 
Compumablestores =... .. i) ..:.. .. 6.0 
Complement and appurtenances .. .. .. 15.0 | 
ee | 3.0 | 
Washing water (normal) .. .. .. .. .. 10.0 
Washing water (extra) Seige sc. «. .. em | 
Reserve-feed water .. .. .. .. .. .. 32.9 
Oil fuel in filter tanks <r 
Oil fuel in compartments (normal) .. .. .. 213.6 
Oil fuel in compartments (extra) .. .. .. 112.5 


- 1972.0 


Total (full load displacement) .. 


The three vessels of the ‘“‘ Alessandro Poerio”’ 
class, comprising the name ship, the Cesare Rossarol, 
and Guglielmo Pepe, are somewhat smaller than the 


** Mirabellos.” Their principal dimensions are :— 
Length between ndiculars 278. 8Sft. 
Breadth pouied ee es « 26. 25ft. 
Draught eR U8 8. 60ft. | 
Normal displacement -. |. . 930 tons 
Ratio of length to breadth 10.5 
Block coefficient .. .... 0 505 (metric) 


In these, vessels, as in the, preceding, class, high- | 
tensile steel has been largely employed, especially for 
the shell and deck plating... Details of the vessels | 


| have an extensive 


which these vessels are smaller. editions. 

The. armament consists of ‘two 4.7in. 40-calibre 
guns mounted” respectively on the forecastle and 
quarter deck ; four 3in. 40-calibreé guns on the broad- 
side ; and four 18in. torpedo tubes-on two twin-deck 
mountings. Each of ‘the two magazines contains 
260 rounds for. the 4.7in. guns and 560-rounds for the 


| 3in. “The hoists are worked by hand. Eight torpedoes 


are carried, four of which are in-the tubes and four in 
reserve. The electric plant’ is operated by two 
30-kilowatt generators with turbo-motors. The pro- 

ing machinery ‘resembles in all essential features 
that of the ‘* Mirabello ” class. The-maximum power 


| developed on the’trial-runs was 25,200 shaft horse- 
| power, equivalent.to’a’speed of 33.4 knots. Although 


of comparatively moderate dimensions, these vessels 
cruising radius, viz., 750 miles at 
full speed and 3000 miles at a speed of 15 knots. 








The Machine Tool Exhibition. 
No. If.* 
CurTING-oFF MACHINEs. 


Currron anD Barrp, of Johnstone, are showing 4 
new machine for use in steel foundries for cutting off 
flush the risers or headers of steel castings, illustrated 
in Fig. 27, above, of which the chief characteristic 
is that it employs two cutting tools of high-speed steel 
of such a simple form that: they are cheap in first 
cost, easily prepared, and capable of being sharpened 
on any grindstone. The machine is a special form of 
double cutting slotting machine, one tool cutting on 
the up and the other tool cutting on the downstroke. 
The saddle carrying the tools is operated by a quick 
lead screw and is balanced by a weight inside the 
column hung on roller chains. The tools are sup- 
ported by renewable steel plates which are fed forward 


| automatically, the work being held stationary on the 


work table, which is bolted to the base plate and to 


| the sides of the column. The stroke is adjustable and 
| has an effective maximum cut of 18in., while the 


maximum depth of cut is 8in. The machine shown 
at Olympia is one of the smaller sizes, but others 
having an effective stroke of 30in. are also made. 
The larger machines are driven by a reversing electric 
motor with a vertical armature mounted on the top 
of the column, and afe capable of removing all the 


| risers within an area of 6ft. by 2ft. 6in. at one setting 
| of the work. It will be noticed that the front face 


of the saddle is quite flush, so that risers can be cut 


| off right up to the main body of the casting. We hear 


that one of these machines will cut off a riser measur- 
ing 15}in. by 6in. in 18} minutes. Another exhibit 
on this stand is a bar’ cutting-off machine of the type 
in which the work is held stationary while the tools 
revolve. Itis illustrated by Fig. 28, above, and is 


| are shown in the engravings on pages 268 and 278. | fitted with two tools. The tools, which are supported 
| The oil fuel compartments, are furnished with pipes by renewable steel plates, are of simple inexpensive 
| of a number, and, diameter sufficient to. permit the! form and require the minimum of preparation. On 


filling of all tanks in a space of two hours., The pump; | 


ing system for bilge, fire, and fresh water service and |. 
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the completion of the cut the tools are automatically 
and quickly withdrawn by power. The design 
embodies a very efficient system of lubrication for 
the feed mechanism, &c. This mechanism is at the 
back of the rotating face-plate and thus out-of the 
way of cuttings and water, so eliminating some 
fruitful causes of wear. While the machine is running 
the feed is under the control of the operator, who can 
start or stop the feed or withdraw the tools at any 
time. The machine on view has a maximum capacity 
of 6}in. diameter, but it is made im nine sizes, the 
largest dealing with work 30}in. diameter. The firm 
also makes cutting-off machines to deal with work 
36in. and 48in. diameter. 


DRILLING AND GRINDING MACHINES. 


One of the most, striking features on the stand of 
A. A. Jones and Shipman, Leicester, is a large drilling’ 
machine at work on buffer forgings for railway wagons. 
These forgings require ‘a ‘hole through the stem 3}in. 
in diameter and 13in. deep. The machine, which is 
actually drilling these holes, out of the solid, at a rate 
of ten minutes for each hole, is a No. 484 30in. driller, 
and its general characteristics may be gathered from 
the engraving, Fig. 40, page 274. The idea in design- 
ing this machine has been to make it so powerful that. 
drilling can be done at the highest speed and feed 
which the twist drill employed can stand up to, and 
it thus has @ very massive column. The spindle is 
driven through bevel gearing with a 3 to 1 reduction 
and a belt running on four-step cone pulleys. ‘The 
feed gears, which provide nine different speeds, are | 
driven from the drill spindle by a roller chain. The 
connection between the worm wheel and rack pinion 
of the feed gear is effected by means of a pin which is 
proportioned to shear at a load which would other- 
wise damage the machine. 

Among the grinding machines exhibited by Jones 
and Shipman, one of the most noteworthy is the 
internal and external grinder which is shown in Fig. 37, 
page 274. This machine will accommodate work up 
to 24in. between the centres and has a swing of 12in.{+ 





FIG. 29—-104,000 R.P.M. GRINDING SPINDLE 


while there are eight variations of table travel. The 
grinder head is so arranged that it can easily be 
swivelled round and the change thus made from 
external to internal grinding without it being necessary 
to disturb the work. The wheel spindle, of special 
case-hardened steel, has bearings of phosphor bronze, 
lubricated with wick feed, and a double ball thrust for 
taking up all end play. The wheel head is bolted on to 
the swivel table on the cross slide and can be securely 
locked in any position. It also carries an adjustable 
driving bracket for the drive to the internal spindle. 
The head carrying the internal spindle is a separate 
fixture mounted on the same swivel table. A varicty 
of high-speed spindles for carrying the wheels: for 
interna! grinding has been brought out in connection 
with this machine, and to this series there has just 
been added a new one for running at 104,000 revolu- 
tions per minute—see Fig. 29. At this speed of rota- 
tion the peripheral speed of a wheel }in. in diameter 
is sufficient to ensure its doing accurate and consistent 
work. The cross feed to the wheel head is automatic 
and variable, and is rendered very’ sensitive by an 
arrangement of counterweighting the cross slide. it 
is fitted with accurate and reliable trip mechanism 
for sizing the work. Automatic sizing of, work is 
attained by setting the adjustable knock-out to the 
required diameter and engaging. the automatic cross 
feed, which is instantly stopped when the wheel has 
advanced the pre-determined distance. Besides those 
manufactured at Leicester, Jones and Shipman are 
exhibiting a number of machirie tools for which they 
hold British agencies, such as the Roekford millers, 
Sunstrand lathes, and Peters cutting-off machine, 
which employs an abrasive wheel for cutting through 
bar stock of high-speed steel. Up in the gallery the 
firm has another stand where small tools are shown, 
and where the capabilities of the “ J. and S.’ centre 
drill is being demonstrated. Atthe time of our visit the 
drill under test had made 240 centres in a piece of 
nickel-chrome steel, and the man in charge said’ that 
he expected the drill to make at least 500 holes before 
it required attention. 


THE Baussa MULtTI-sPINDLE Drititinc MACHINE. 
On the ten separate stands oceupied by Alfred 





Herbert, Limited, of Coventry, a great variety of 
machinery, tools, and other equipment is exhibited. 
Of the machine tools shown some are of Messrs. 
Herbert’s own design and construction, others are of 
the firm’s design, but have been made by sub- 
contractors, while others are machines—mostly of 
American origin—for which Messrs. Herbert hold the 
agencies in this country. 

Among the American machines one of the most 
interesting is the Baush multi-spindle drilling machine, 
shown in Fig. 39, page 274. Although this type of 
machine is not altogether new, it is worthy of inspection 
and study by British engineers, for its application in this 
country has been somewhat retarded by virtue of 
conditions arising out of the war. The distinguishing 
feature of the machine lies in the fact that the sliding 
head carries a dozen drill spindles, each of which is 
formed with telescopic and universal joints. While 
the upper end of each spindle is fixed relatively to 
the head and is equipped with a spur wheel gearing 
with a common vertical driving spindle, the lower end 
is adjustable over a considerable horizontal area by 
means of a slotted clamping box bolted adjustably 
to the foot of the head casting. The inner ends of the 
clamping boxes are formed to receive and support 
the lower ends of the spindles, which lower ends are 
thus constrained constantly to remain - vertical. 
Thus not only may the distance between the spindle 
eentres be varied, but the exact positions of the 
spindles relatively to each other may be ‘to 
suit @ny particular job in hand. All the spindles, of 
course, af be in actual use simultaneously, but 
it is to be noted that as they are all geared to a com- 
mon driving spindle they cannot be stopped or run 
otherwise than as a bunch. Similarly, the spindle 
speeds cannot be varied independently, and as the 
feed is obtained by a movement of the head it is clear 
that not only the speed, but the feed must be uniform 
for all the drills. The speed and feed selected for a 


particular job have thus to be the best mean values | 


for the different sizes of drills in use. The disadvantage 
hrere- entailed is; however, not of much importance, 
for in jig work, a form of work for which the machine 
is especially adapted, the sizes of holes to be drilled 
simultaneously do not as a rule cover a very big 
range. A feature of the machine of considerable 
interest is to be found in the pneumatically operated 
gear with which it is equipped for raising the spindle 
head at the end of the drilling operation. When the 
drills have penetrated to the required depth the feed 
is automatically knocked off and the pneumatic 
elevating gear is brought into action, to be tripped 
automatically when the head has been elevated to the 
requisite extent. In the latest design of this machine 
speed reducing and reversing gear is fitted to enable 
tapping operations to be carried out. Counter- 
boring mechanism is also fitted. A rotating work table 
34in. in diameter, having three working positions, can 
be fixed to the rising and falling knee shown in the 


engraving and enables the machine to perform two | 


operations simultaneously. For example, the spindles 
towards the left of the head may be drilling while 
those on the right are reamering. At the same time, 
the operator may be loading a new part at the front 
of the table. 


Cotp Sawinc MAcHINE witH CHIP REMOVER. 


The cold sawing machine shown in Fig. 38, page 274, 
is of Messrs. Alfred Herbert’s own design and is_of 
especial interest because of the fact that the saw is 





— 


otherwise than by the saw. The machine itself con. 
sists of a box bed formed with an internal lubric ant 
tank and planed on the top surface to receive the 
sliding head carrying the saw spindle and the driving 
and feeding mechanism. Power is applied to the 
machine through fast and loose pulleys and is trans. 
mitted to the saw spindle through worm and pinion 

ari The the head is obtained 
rom a ir of four-stepped reversible belt pulleys 
giving eight feeds ranging from jin. to 2Jin. per 
minute. Automatic sous are provided to bring into 
play and subsequently to interrupt a quick-retury 
power drive to the head. The work is held in a vice 
having vertical and horizontal sliding jaws so arrange 
that practically all common rolled sections as wel! 
rounds and squares may be gripped. An adjustalle 
stop is provided to facilitate setting up the work, 
The machine can saw rounds up to 6in. in diametor 
and squares up to 5}in. The saw is 20}in. in diametor 
and runs at 12 revolutions per minute. Seven horse. 
power are required to drive the machine. 


A Herpert’s Rapiat Drintine Macaine. 


Another exhibit of Messrs. Alfred Herbert's 0 
design is the new radial drilling machine illustrat:| 
by Figs. 31 and 32. It is noteworthy chiefly «1, 
account of the system of driving adopted. It will |. 
noticed that the electric motor is mounted on a back. 
ward extension of the radial arm and that there is a 
shaft running along the top of the arm in line with t/. 
motor spindle. This is the only running shaft about 
the machine, and there are, of course, no belts at «||. 
All the speed changes are effected by gearing contai:| 
in the saddle, as also are the changes of feed. 

The machine exhibited is of 4ft. radius and can 
actually drill a hole 4ft. distant from the nearest 
obstruction on the column. The saddle has a traverse 
on the arm of 3ft. 2in. and the drilling spindle can |}. 
brought within 12in. of the column. The column itse|{ 
is in two parts. There is an internal fixed pillar wit! 
a sleeve outside, on which the arm slides vertically. 
‘Phe side thrust of the sleeve on the pillar is taken by 
| roller bearings at the top and bottom, while the weight 
| is carried by a ball bearing at the top. As a result tlic 
| arm is so free to swing that the pressure of one finger 
| at the extremity is ample to set it in motion. The 
form of the arm is clearly shown in Fig. 31, from which 
it will be seen that it is approximately a circular pipe 
and thus well adapted to withstand the stresses to 
which it is subjected. On the front of the arm there 
are two slides and on the top at the back another one. 
The weight of the saddle is carried by rollers running 
on the upper face of the front slide, while other rollers 
with vertical axes bear against the rear of the back 
slide and prevent the saddle from tilting forward. 
Clamping is effected against the lower front slide. 
The arm is elevated by means of a nut turning round 
a fixed screw. This nut is driven by worm gear froin 
the main driving shaft through a clutch. The clutch 
and the clamp holding the arm to the column sleeve 
| are so interlocked that the act of unclamping the arm 

engages the clutch and vice versd. Stops are arranged 
at the top and bottom of the column to prevent over- 
winding. The spindle has sixteen changes of speed, 
all obtained by gearing which is totally enclosed in 
the saddle. Eight changes are made by sliding gears, 
|}and these are doubled by back gears operated by 
friction clutches. The sliding gears are of chrome- 
nickel steel and run in an oil bath. The speed changes 
are operated by levers, which are carried on the iront 
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FIG. 30—VERNON’S CHIP REMOVER FOR CIRCULAR SAWS 


formed of a disc in which are inserted teeth of high- 
speed steel and because of the device employed for 
clearing the teeth of chips. It is asserted by Messrs. 
Herbert that the clogging of the teeth with small 
portions of the metal removed is responsible for a 
great deal of the breakage experienced with metal 
saws and, apart from breakage, necessitates the saw 
being run at a much lower speed than would other- 
wise be practicable. The patented chip remover 
evolved by Mr. P. V. Vernon and applied to the 
machine illustrated consists—see Fig. 30—of a case- 
hardened disc of mild steel mounted on a vertical 
axis and formed with teeth which mesh with the teeth 
of the saw.’ The dise is produced by drilling holes 
on @ circular pitch line and then’ milling away the 
plate to a diameter soméwhat greater than that of the 
piteh circle.’~’'Fheé disc is énélosed ‘within a cover A— 
Fig. 38—the weiglit of which ‘is sufficient to act as a 
break and thérefore ‘to cause the disc ‘teeth to keep 
in tontaet*with the saw teeth. The 'dise is not driven | 


| of the saddle casing. The electric reverse is also 
effected by a convenient lever on the saddle. There 
are six feeds. the changes being made by rotating a dia! 
on the front of the saddle. The feeds are positive ; 
the feed gears are of chrome-nickel steel and the feed 
worm gear is of phosphor bronze. The automatic 
feed stop consists of an adjustable lever on the front 
of the saddle. It is easily set and covers the whole 
range of spindle traverse. The dial over which the 
lever moves is graduated to facilitate setting the stop 
for drilling holes to any required depth. The spindle 
speeds range from 28 to 547 revolutions per minute 
and the feeds from 31 to 140 revolutions per inch. 
The machine will drill up to 2in. in cast iron and is 
driven by a 5 horse-power motor. 


Tue Herspert BroacHinc MACHINE. 


The broaching machine, Fig. 35, page 274, designed 
and made by Messrs. Alfred Herbert, is intended for 
| conv erting round holes into square‘holes, for enlarg- 
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ing round holes, for forming one, two or more splines | small pump of the plunger type without valves or 
or keyways within round holes, and for similar work | springs is. arranged inside ‘the gear box to draw oil 
to which the broaching process is applicable. It is | from a well and deliver it on to a tray lying above 
of a larger size than, and of somewhat different’| the gearing, whenco the oil is distributed to a!l the 
design to that of, the broaching machines by the | points requiring it. The draw screw is made of high- 
same firm illustrated in our issue of August Ist, 1919. | tensile steel and engages with a phosphor-bronze nut. 
The machine is driven by a single belt pulley, the | On the cutting stroke the pull of the screw is taken 
belt passing straight to the main line shaft and not | on a ball thrust bearing, and on the return stroke the 
to a countershaft. The pulley shaft is carried inside | thrust is borne by a white metal washer. The draw 








Ten horse-power are required to drive the machine. 
The capacity of the machine is such that it will cut 
keyways up to 3in. in width or will broach a round 
hole to a square hole 3in. across the flats. 

Norton Universat GRINDING MACHINE. 


The Norton universal grinding machine—Fig. 33— 
shown on one of Messrs. Alfred Herbert’s stands, is a 
new design of machine by the well-known Massa- 
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FIGS. 31 AND 32-—-FOUR-FOOT RADIAL DRILLING MACHINE—ALFRED HERBERT, LIMITED 


the gear head, and is there formed with two pinions , head is made from a steel forging, and is formed in 
which mesh with two wheels on a back shaft. Either front with a vertical slide to which the broach holder 
of these wheels may be engaged through a double | is connected. The work is held within a flanged 


dog clutch, to the back shaft, to give one or other of 
two speeds of drawing to the broach. A second double 
clutch is fitted to break the drive and bring a high- 
speed reversing train of gear wheels into operation. 
This second clutch is operated by means of a lever 
near the operator’s position. This lever has three 
positions ; in one, the direct drive is in gear; in the 
other, the high-speed reverse drive is in operation ; 


bush fitting within a circular hole in the vertical end 
plate. From this end plate an adjustable rod projects 
horizontally to support, if necessary, the overhanging 
end of a long piece of work until the broach has taken 
a fair bearing. The broach is attached to the broach 
holder by a cotter pin. Beneath the work plate a 
circular tray is arranged to catch the chips and the 
lubricant. From this tray the oil drains down to a 
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chusetts firm. The base of the machine rests on @ 
three-point support, and all parts such as the water 
tank and pump, are separate from the base. At the back 
of the base, see Fig. 36, page 274, the single belt pulley 
whereby the machine is driven is completely enclosed 
within a cast iron case, which may be turned about 
the pulley shaft to permit the machine to be driven 
by an electric motor on the floor. The work head- 
stock is mounted to swivel on its base in order that 
tapered surfaces may be ground. The drive to the 
chuck or face plate is effected through a splined shaft 

















FIG. 33—NORTON UNIVERSAL ‘GRINDING MACHINE 


and in the intermediate or neutral position, both 
drives are out of action and a brake is applied to 
bring the draw head quickly to rest. On the hori- 
zontal rod controlling the second clutch adjustable 
Stops operating in conjunction with a pin on the 
draw head are provided to regulate the length of 
stroke automatically. Safety stops are also provided 


FIG. 34—-A. HERBERT’S VERTICAL MILLING MACHINE 


tray beneath the bed and thence to a well, from which | and mitre~ wheels. Chango-speed gearing of the 
it'is drawn again by a small belt-driven pump. The | sliding key type is incorporated within the headstock, 
circular tray may be swung round to permit largo | and gives six changes of speed, extending from 53 to 
work to be accommodated by the machine. The | 320 revolutions per minute. All the work speeds are 
draw screw has a diamete: of 2}in. and a stroke of | quite independent of the grinding wheel speed or the 
70in. The broaching speeds are 3ft. and 4ft. per | speed of traverse of the table. The spindle is hollow. 
minute, the slower being used for roughing, and the | The face plate or the chuck is rotatable on the spindle 





on this shaft to knock off the drive before the draw 
head can do damage at either end of its stroke. A 


faster, with a second broach, for finishing the cut. | and is driven by a Morse chain. Means are provided 
| The return speed of the draw head is 11ft. per minute. | for holding the centre steady to permit plain cylin- 
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drical grinding between dead centres to be carried 
out. The tailstock provided for the machine is not 
shown in Fig. 33, and is hidden in Fig. 36. It has a 
lever movement as well as the usual screw movement, 
in order that work being done between centres may 
be quickly changed. It is fixed to the table by means 
of an excentric clamp. .'The tailstock is fitted with a 
diamond tool holder for use when the wheel is being 
trued up. The wheel head is double-ended, carrying 
at one end the spindle for external grinding wheels 
and at the other end being formed with jaws within 
which an internal grinding attachment_may be 
clamped as shown in Fig. 33. To permit the change 
to be made the wheel head is rotatable on the cross 
slide, and is provided with a scale graduated up to 
180 deg. The cross slide itself is also rotatable, and 
may be set at any angle between 0 deg. and 90 deg. 
relatively to the work table. The wheel spindle is 
double ended, so that a 12in. wheel may be mounted 
at either end. The spindle pulley, in two parts, is 
mounted at the centre of the spindle, and is driven 
from the main shaft by a belt passing over idle pulleys 
and an automatic spring tensioning device. The 
work table is in two parts. The lower part slides on 
the ways of the bed, and is provided with reversing 
dogs. The upper part swivels on a nut at the eentre 
and by means of clamps at the ends may be fixed 
at any angle up to 7 deg. relatively to the lower part. 


The sliding part of the work table is driven through 


a change-speed device on the front of the machine, 
consisting of back ing and a four-stepped belt 
pulley. The eight speeds obtainable range from 2ft. 
to 11}ft. per minute. The feed to the wheel is made 
either automatically or by hand. The automatic 
feed operates at each reversal of the motion of the 
table, and at each application reduces the diameter 
of the work by from .06025in. to .004in. An auto- 
matie stop is provided to interrupt the feed when 
the work has been ground to a predetermined size. 
The machine can grind work up to 12in. in diameter 
and 36in. in length. 


A. HeERBERT’s VERTICAL MILLING MACHINE. 


Another noteworthy exhibit on one of. Alfred 
Herbert’s stands is the vertical miller shown in 
Fig. 34, which, as regards many details, is similar to 
the firm’s horizontal single-pulley machine, a fact 
which permits those parts to be manufactured in 
large quantities with corresponding economies. The 
machine exhibited has longitudinal and transverse 
movements of 48in. and 18in. respectively, while 
work 26in. high can be accommodated. Quick power 
movements are provided in all directions. The spindle 
runs in an adjustable conical bearing at the bottom, 
and an adjustable parallel bearing at the top. The 
bearings are of white metal, and the thrust is taken by 
white metal washers. The spindle nose is tapered 
externally, the angle being such that cutters of large 
diameter may be fixed upon it, so as to run true 
without jamming, the box clutch doing the driving. 
The spindle can be driven either right or left-handed. 
The single-drive pulley runs on annular ball bearings 
mounted on a stationary sleeve fixed to the column. 
The machine is started and stopped by a friction 
clutch, the operating lever being easily handled from 
the front of the knee. The driving box is built as a 
separate unit, and provides sixteen speeds, in geo- 
metrical progression, by means of sliding gears. 
The gears and bearings in the driving box and feed 
box are continuously flooded with oil by a foree pump 
carried inside the column. The knee is boxed in and 
is clamped along the whole length of the slide by 
moving the taper gib endwise by a rack and pinion, 
controlled by a lever at the front of the machine. 
The feed gears in the knee run in an oil bath. As 
will be seen from the illustration, the ends of the table 
are made level with the top, and an unusually large 
working surface is provided. The table and cross 
slide are oiled automatically from the inside, the 
outward flow of oil keeping the slides free from dirt 
and grit. The screw for actuating the table is of 
quick pitch and is always in tension. The 
nut is in two lengths, to give adjustment for 
wear, and is driven by wide spur gearing of high 
tensile steel. The thrust of the feed is taken by a 
large ball-thrust bearing. All the feeds have auto- 
matic stops in both directions, while fixed safety 
stops disengage the feed just before the end of the 
rated travel is reached. The quickest feeds are rapid 
enough to be used as @ quick-return motion to the 
table or as a power-elevating motion to the knee. 
The operator is thus relieved of all heavy and weari- 
some winding. The spindle head is balanced, and 
has a quick adjustment by rack and pinion for setting. 
A fine adjustment, by worm gear, is provided for 
putting on the cut. The spindle is driven by a long 
spur gear of case-hardened steel through two oppo- 
sitely disposed keys. The spindle bearings are auto- 
matically lubricated by syphon wicks contained in a 
covered cistern at the top of the spindle head. As 
already mentioned, there are sixteen speeds for the 
spindle. They range from 16.4 up to 427 revolutions 
per minute, when the driving pulley is running at 
400 revolutions per minute, while the feeds can be 
varied from gin. to 224in. per minute. |The machine 
requires about 15 horse-power. 











The Institute of Metals. 
No. 1. 


THe Autumn Meeting of the Institute of Metals 
was held at the Town Hall, Barrow-in-Furness, on 
Wednesday and Thursday, September 15th and 16th, 
under the presidency of Engineer-Vice-Admiral Sir 
George Goodwin. 

At the opening of the general meeting of members 
on Wednesday morning, the Mayor of Barrow 
Colonel W. F. A. Wadham—who is a director of the 
Barrow Hematite Steel Company, welcomed the 
members to Barrow in the name of the Corporation. 

The Secretary presented the following list of 
members nominated by the Council for election 
in 1921 :—President, Engineer-Vice-Admiral Sir 
George Goodwin ; Vice-Presidents, Sir Thomas Rose 
and Dr. W. Rosenhain ; Members of Council, Mr. L. 
Archbutt, Mr. T. Bolton, Engineer-Rear-Admiral 
R. B. Dixon, Professor C. A. Edwards, Dr. R. §. 
Hutton, Dr. R.' Seligman, and Mr. F. Tomlinson. 
Two nominations had been received for the 
Council independently of the Council nominations, 
viz., Mr. F. C. A. H. Santsberry and Dr. H. W. 
Brownsdon, and a ballot will therefore be neces- 
sary, the result of which will be declared at the 
next annual general meeting. 

The first paper read was by Mr. H. B. Weeks, 
F.LC., on “Notes on Brass Foundry Practice at 
Vickers, Limited, Barrow-in-Furness,” of which 
the following in an abstract :— 


« Brass Founpry PRAcTICcE.”’ 


In these notes Mr. Weeks described the brass 
foundry and the progress that has been made therein 
during the last fifty years. He dealt with loose pattern 
moulding, plate moulding, “ dry * and “ green sand ” 
work, loam moulding, chill moulding, and dressing 
and fettling, including sand-blasting. Reference was 
also made to the premium bonus system which is in 
operation in Vickers’ foundry. He stated that one 
of the most predominant factors in the successful 
working of the foundry was probably the system 
adopted for metal control, and made reference to the 
means which are in operation in order to keep the 
various alloys to their- proper composition. The 
foundry equipment was also described, including the 
electric and hydraulic cranes, drying stoves, melting 
plant, riddles and sand mixers, portable mould dryers, 
ladles, ash washing and the briquetting of scrap by 
hydraulic pressure. The metallurgical side is under 
scientific control, and experimental work has been the 
means of developing a number of alloys that have 
found useful application throughout the services. 
The total output. of castings from the brass foundry 
during the five years covering the war period was 
nearly 17,000. tons. 

The paper was not discussed, the President remark- 
ing, in proposing a vote of thanks to the author, that 
it would act as a guide to the members when they 
visited the works later in the day. 


The second paper read was on “Crystal Growth 
and Recrystallisation in Metals,’ by Professor 
H. C. H. Carpenter and Miss Constance F. Elam. 
The following is an abstract of the paper :— 


“CrysTAL GROWTH AND RECRYSTALLISATION IN 
METALS.” 


The research dealt with in this paper was divided 
into two main parts. In the first the authors inves- 
tigated the growth of crystals in an alloy of tin and 
antimony containing 1.5 per cent. of the latter 
metal, an alloy which is well adapted for studying 
the phenomenon in question. In all the cases studied 
growth took place by “‘ boundary migration” and 
not by coalescence. Large crystals, it was found, 
could grow at the expense of small crystals, and 
vice versa. Orientation, it appears, does not influence 
growth, and a crystal can grow and be grown into 
at the same time. In the second part of the research 
it was found that, so far as could be judged from the 
experiments made to test the question, the crystals of 
castings did not grow provided care was taken to 
prevent deformation. The authors’ results indicated 
that work followed by heat is the real cause of crystal 
growth. The conditions under which very large 
crystals are formed have been carefully studied and 
defined. The crystallisation is always observed to 
take place in the boundaries of the old crystals. No 
existing theory of crystal growth, the authors 
remarked, explained the new facts deseribed in the 


paper. 

Dr. W. Rosenhain, F.R.S., in opening the dis- 
cussion, said the authors had paid him the very great 
compliment of devoting a considerable portion of 
their paper to the revision of some work earried out 
by Sir Alfred Ewing and himself at Cambridge nine- 
teen years ago. The authors’ results confirmed the 
fundamental fact that the crystals of a casting in a 
metal which did not undergo internal transformation. 
were not affected in regard to, recrystallisation or 
crystal growth by heat treatment ;. and he thought 
it would probably be found that that. was a universal 
fact. The tone of the paper was disappointing from 
the. point of;.view that it was. destructive. It 
rejected . existing views and _ theories, but it did 
not attempt to give anything in their place ; and he 





was very sorry the authors had not seen their way 
to give some explanation of their own. , 

Professor C. H. Desch thought the paper could 
not be described simply as a destructive one, because 
it was essential to clear the, ground of many miscon. 
ceptions which were to.be found in the literature 
relative to the question of crystal growth. The evi- 
dence given in the paper was of such a definite 
character that, although all the conclusions arrived 
at could not be accepted, the knowledge of the subject 
had been carried forward a long way. The authors 
were particularly fortunate in the choice of their 
material, because the tin-antimony alloy showed the 
changes taking place very much more clearly than 
any material hitherto described. 

Dr. W. H. Hatfield, speaking as one with a serious 
interest from the industrial standpoint in the crystal- 
lisation of metals, thought that some of the conclu 
sions were new contributions to the study of the 
subject ; and after eareful perusal of the evidenc: 
given he thought they were substantiated. He als: 
agreed with the conclusion that growth took place 
by boundary migration and not by coalescence. He 
was not satisfied:at the mdment that the evidence 
in favour of conclusion No. 1 was final and unim- 
peachable. He with the author’s statemen: 
that, until much more knowledge of the nature o/ 
crystals was available, it would be impossible to 
understand the laws which governed the growth of 
crystals. i 

The discussion was continued by Dr. Thompson, 
Miss Bingham, and Mr. F. Johnson, and some of the 
points raised were briefly replied to by the authors. 

At the conclusion of the morning meeting the 
delegates Were entertained to luncheon by Vickers 
Limited, Sir Jamies McKechnie occupying the chair. 

The Chairman, in proposing the toast of “* Success 
to the Institute,” said it was appropriate that the 
Institute of Metals should visit the Vickers works, 
as the more those engaged in scientific research cam 
in contact with factories where experimental researc] 
was applied commercially the greater would be the 
concentration of effort towards finding a path that 
led to efficient production. The Iron and Steel 
Institute, in its long reeord of work, had brought the 
more common metals used to a state when wonderfu! 
precision could be attained commercially.  Engi- 
neers were now in a position to specify composition 
and thermal treatment to give the exact qualities 
desired for any engineering purpose. The Institute 
of Metals, in its short career, had made even more 
remarkable progress in the discovery of the pro 
perties of metals other than iron and steel and all 
alloys of metals. Strength could now be relied upon 
with great reduction in weight of productions of wide 
variety. All engineers had abundant reason to be 
grateful to the Institute of Metals, and it was ineum- 
bent upon them to give the Institute the fullest 
support in encouraging its work as an Institute and that 
of its individual members. There was, he thought, 
a steady increase in the use of non-ferrous metals in 
ship-propelling machinery. In the old steam recipro- 
cating engines, only about 4 per cent. of the mietal 
used was non-ferrous, but with douhble-reduction 
geared turbines, the percentage had increased to 
7 or 8 per cent., while in cruisers it was 15 per cent. 
It would probably surprise the members to know 
that in internal combustion engines for merchant ships 
there was only about 3 per cent. of non-ferrous metal, 
but in the largest and fastest submarine boats built 
at Barrow, where there was a combination of oil 
engines, steam turbines, and electrical machinery, 
the proportion came out as high as 37 per cent. of 
non-ferrous metal in the total metal used. That 
probably suggested that the marine engineer might 
find possibilities for increasing power with minimum 
weights by resorting more to such metals, especially 
for naval machinery. In the works at Barrow, with 
large castings of Admiralty gun-metal tensile strengths 
up to 20 tons, with elongations up to 20 per cent., 
had been obtained; while with high tensile brasses 
for propellers over 40°tons,; with elongations not less 
than those specified for the lower tensile metals, had 
been secured. Without non-ferrous metals it would 
have been impossible to produce the rigid airship. In 
the airship most recently constructed at Barrow— 
R 80—86 per cent. of the metal used was duralumin, 
and, of the remainder, 2 per cent. was aluminium 
castings and gun-metal; 12 per cent. only was of 
steel in the form of high tensile wire. Duralumin, with 
a specific gravity of only 2.8, gave a tensile strength 
of 25 to 28 tons with an elongation of 15 per cent. 

The President, in responding, reminded those 
present that during the war the Vickers Company 
built sixty-four warships for the Navy, four of them 
being battleships of the highest class. Barrow was 
also the birthplace of the submarine, fifty-three of 
which were built and delivered during the war ; while 
the machinery used in them was copied by other firms 
from the Vickers standard. ‘The Vickers works were 
an excellent example of the application of scientific 
metallurgical principles to practical production. 

During the afternoon, the delegates visited the 
works, and in the evening were received by the Mayor 
in the Town Hall, a conversazione following. 








THE volume of the salt in the’ ocean, according to \the 
United States Geological Survey, is enough to. cover the 
entire surface of the United States to a depth of 8500ft. 
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Threatened Mining Strike — Electrical Dispute Inquiry — Important Principle Conceded — Palmer’s Shipbuilding Purchase — American Competition 
in Locomotive I ndustry —- Mineral Discoveries in Derbyshire — Solent Tunnel — Hydro-Electric Plant for South America — Making Use of Shoreham 
Towers —- Excess Profits Duty Protest — Future of South Yorkshire Navigation — Clyde Shipyards Dispute — Humphrey Pump Sale — Proposed 


Electrification of Highland Railway — Boilermakers and Voluntary Arbitration — Assessment of 
Apprenticeship and Hx-Service Men — Factory Control in Italy — American Steel for North East Coast, j 
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A FURTHER conference between the President of 
the Board of Trade and the executive of the Miners 
Federation was held yesterday following previous 
interviews. No announcement of the result has 
been made up to the time of going to press, but as 
yesterday’s conferenee was held at the request of the 
Miners’ Federation it is assumed that there is a 
genuine desire to effect a settlement. It was hoped 
that the financial statement of the coal mining industry 
for the June quarter of the t year would in- 
duce the miners to modify Cul views. 

* * «& 

WE announced in last week’s issue the appointment 
of Sir David Harrel as chairman of the Industrial 
Court which is making an inquiry into the electrical 
trades dispute. The other members are Mr. J. N. 
Bell, Mr. John Hodge, Mr. T. B. Johnston, Mr. Owen 
Parker, and Mr. W. F. Purdy. The Court has held 
three sittings during the present week at St. Ermin’s 
Hotel, Westminster, and is expected to issue its report 
during the next few days. A special meeting of the 
Joint Industrial Council for the electricity supply 
industry was held on September 15th at the request 
of the Ministry of Labour, to consider the position 
arising out of the issue of strike notices by electrical 
trades unions in the London area. A resolution was 
adopted recommending the suspension of strike notices 
until the Court of Inquiry had reported, 

rite Bae 


Tue latest development in connection with the 
electrical strike is the intimation by the Electrical 
Trades Union that it withdraws the question of 
principle involved in the dispute. This challenges 
the right of employers to make appointments to the 
position of foremen of employees who may or may 
not be members of a trade union. It was the cause 
of the Penistone lock-out. As the Electrical Trades 
Union has withdrawn from this untenable position 
the National Joint Industrial Council for the supply 
branch of the industry has recommended the En- 
gineering Employers’ Federation to withdraw the 
lock-out notices, which it had refused to do in 
face of the threat of extending the strike to the 


London district. 
* cs + 


AN arrangement has been made for Palmer's 
Shipbuilding Company to acquire from Lord North- 
bourne the enfranchisement of the land on which the 
Jarrow shipyard and works have been built. The 
purchase will also include a portion of Jarrow itself, 
the intention being, it is stated, to convert the land 
into freehold in anticipation of an important develop- 
ment of the company’s business. 

* £9 


AMERICAN locomotive manufacturers, whose success 
in the electrical field is the subject of another para- 
graph, have been outbid by Krupps in tendering for 
an order from the Java State Railways. The contract 
is for eighty-three locomotives, and although it is 
suggested the depreciation of the mark may have 
enabled Krupps to put in a lower tender, some sur- 
prise has been manifested that Germany has been 
able to offer more favourable terms than the mammoth 
American locomotive industry. 

. aa * * 

THE mineral discoveries in Derbyshire, announced 
by Mr. G. 8. Garnett, of Sheffield University, have 
aroused much interest. The fact that both man- 
ganese and cobalt are among the mineral deposits 
which have been located is, of course, important to 
the metallurgist. It is stated that the manganese 
deposits are of considerable extent, and as supplies 
of this adjunct in steel manufacture hitherto drawn 
from South Russia and India have to some extent 
failed, it is thought that Derbyshire manganese may 
assist to redress the shortage. Cobalt has only 
been found in small quantities, and it remains to be 
proved whether it can be worked on a commercial 
basis. The other minerals which have not beén 
found in Derbyshire previously include dealantite, 
nephrite, which is a white jade, cimolite—the name 
given to @ special form of silicate of alumina, utatrite, 
and all . Some almost pure native sulphur has 
also been found in a derelict lead mine. 

* *& # 


Ir is to be regretted that British manufacturers 
have not been able to tender successfully for two large 
hydro-electric ts in the Santiago district. A 
statement cireulated by the London and:River Plate 
Bank indi¢ates that turbines, tors, and other 
plant have been ordered from United States manu- 
facturers at much lower prices than those quoted by 


British firms. An American tender for turbines and 


generators for delivery within nine months was 40 per 
cent. under the tender of a well-known English com- 
pany, which, moreover, could only guarantee delivery 
in fifteen months. 








THE agitation in favour of a tunnel beneath the 
Solent to connect the Isle of Wight with the main- 
land continues, but local feeling is. apparently against 
any contribution to the cost being made from the rates. 
A resolution which was passed at a meeting of the 
Royal Isle of Wight Agricultural Society on Saturday 
last was to the effect that no scheme could be sup- 
ported which would increase the already heavy rate 
burden. Sir Charles Seely, who presided, said it was 
for the railway companies to make the first move in 
the provision-of improved traffié facilities, whether 
by the construction of the Solent tunnel or, as the 
Minister of Transport had suggested, by a train ferry. 
Estimates of cost are now being prepared. 

* * 


THE towing from Shoreham to Portsmouth, a few 
days ago, of one of the mystery towers which were 
under construction during the latter part of the war 
period has revived speculation as to the precise pur- 
poses for which these huge floating structures were 
intended in the event of the war having been pro- 
longed. It is now an open secret that they were 
intended to form a Channel barrage. The towers 
have now .. been seen by many people, but 
it may be stated that they were built of hollow 
reinforced concrete blocks surmounted by a steel 
structure. The total weight is about 10,000 tons, 
but although the tower is about 180ft. high its buoy- 
ancy is so great that when afloat it draws only about 
14ft, It is intended to utilise the structure in the 
Portsmouth defences, but it will also serve as a navi- 
gation mark. The intention is to fill up the hollow 
blocks with mass concrete and sink the tower at a 
spot adjacent to the Nab lighthouse in the Solent, 
and preliminary operations are already in hand. 
Guns could be mounted on the upper deck if desired. 
and provision has been made for the installation of 
searchlight, wireless apparatus, and an electric crane. 
The passage of the tower through the Shoreham Har- 
bour entrance was a difficult feat in navigation, there 
being only 5ft. clearance. ° 

ok * * 

THE subject of excess profits duty was under dis- 
cussion at a meeting of the Administrative Committee 
of the National Union of Manufacturers on Tuesday 
last. The opinion was expressed that the slump in 
trade and the closing down of works in many instances 
were due to the continuance of the excess profits duty. 
It was decided to place all the new facts in this 
connection before those members of Parliament 
who had opposed the continuance of this tax in the 
hope that further action might be taken on the 
re-assembling of Parliament. 

* * * 

Ar this week’s mecting of the Sheffield Chamber of 
Commerce a proposal was made in view of the 
threatened closing of the Sheffield and South York- 
shire Navigation that this waterway should be taken 
over by the Chamber. The Navigation Company has 
requested the Chamber of Commerce to take action 
in the matter, as the discontinuance of the subsidy 
to canal companies has made it impossible for the 
canal to be kept open. It is true that permission 
has been given by the Ministry of Transport on the 
recommendation of the Rates Advisory Committee, 
which has dispensed with an inquiry into this subject 
that rates should be raised 150 per cent.; but the 
opinion is expressed that an increase of this character 
in canal tolls and charges would put an end to what 
traffic remained. The subject has been referred to a 
special Committee of the Chamber of Commerce to 
make a report. es 

Ir has been decided to submit to arbitration the 
question at issue between platers and helpers em- 
ployed in shipbuilding yards on the Clyde. The 
hearing of the case before the Industrial Court of 


Arbitration has been fixed for to-day, and meanwhile 


lock-out notices have been withdrawn and work has 
been resumed. ; 
* * * 

Tar Humphrey Pump Company, notwithstanding 
the technical merits of the invention it was formed 
to exploit, has had to face in successive years a 
steadily growing debit balance. It has, therefore, 
been decided to submit to the shareholders an offer 
to dispose of the patent rights for the water column 
pump to.William Beardmore and Co., Limited. 

» * * * 

A emrcurar has been addressed by the Minister of 
Health to assessment committees throughout the 
country dealing with the valuation of railway com- 
panies’ property. It is pointed out that there are 
serious difficulties at the present time in a rée-valuation 
for rating 
railways, but the opinion is expressed that-even if a 
fresh valuation be made no increase in rateable Value 
would be shown. 


of the property of. controlled 
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THE interim report issued by the Board of Trade 
Water Power Resources Committee, whieh gave 
details of a number of Scottish water-power schemes 
which had been investigated, has been followed by 
an announcement that advantage will be taken of a 
scheme for the development of Perthshire water- 
power resources to convert the _— Railway 
from steam to electric traction. It is anti ipated that 
the Perthshire scheme would yield about 42,000 
horse-power, and if the for operating electric 
trains on the Highland were taken from this 
source an im permanent user would have 
been secured. Further developments are awaited 
with considerable interest. 

os. 9 

In the monthly report of the Boilermakers’ Society 
Mr. John Hill states that from 1917 the society was 
a party to an agreement under which wages 
claims and adjustment were submitted to a Govern- 
ment court every four months. Since the Munitions 
Acts had lapsed there was no compulsion to observe 
this agreement, and trades unions had- decided that 
it should be terminated. Mr. Hill wishes it to be 
understood, however, that this decision does not 
mean that either his society or other trade unions 
are opposed to the principle of voluntary arbitration. 
which it is hoped will be developed and applied more 
impartially than in the past. 

* * * 


No settlement has been effected of the dispute 
with the Electrical Trades Union, and at the time of 
writing the tendency is for. the trouble to spread. 
The Manchester branch of the Union has given seven 
days’ notice, which expires on September 22nd, for 
their members to cease work unless the Engineering 
Employers’ Federation withdraw the lock-out notices. 
It is anticipated at the time of writing that the lead 
of Manchester will be followed by other towns. 

* * * 

Ar. the opening of the new Welfare Institute in 
connection with the British Mannesmann Tube 
Works at Landore, Mr. R. 8. Guinness, the chairman 
of the board of directors, made a strong appeal for a 
common effort on behalf of the tube industry. He 
reminded those present that the margin between 
success and non-success was very narrow and com- 
petition very keen. Members of the company’s staff 
who have just returned from a tour of the United 
States have told remarkable stories of what is being 
done in that country, but Mr. Guinness is confident 
that if employers and employed pull together 
competition can be successfully faced. 

* * * 

Ir is reported by the Labour Ministry, with regard 
to the measures taken to ensure the training of ex- 
Service men whose apprenticeships were interrupted 
by war service, that up to the end of last month 
forty-one schemes had been approved. The number 
of applications received at employment exchanges 
from employers has been approximately 43,500, and 
the number of applications from apprentices about 
49,000. Grants have been sanctioned for 40,000 
apprentices. Applications by ex-Service apprentices 
who desire to obtain the benefits of the scheme must 
be received at employment exchanges on or before 
September 30th, and employers who wish to bring 
ex-Service apprentices under this scheme must file 
their applications by the same date. An exception 
will be made in the case-of apprentices demobilised 
after July 31st last. 


:. ta * 


Discussions are taking place at Milan in regard 
to the question of factery control following the 
seizure by the workers of some of the principal 
establishments. The attitude taken up by manu- 
facturers is that the evacuation of the factories must 
precede any discussion of concessions to be made to 
employees. Unfortunately, the workers appear to be 
unwilling to give way on this erucial question, and, 
indeed, it is reported by the Limes correspondent 
that simultaneously with the holding of the meeting 
called to discuss the industrial situation textile 
factories at Lugano and in the Milan district were 
seized by the operatives, one of them. being the 
Cantoni cotton factory. The discussion was resumed 
at the meeting held yesterday, but no statement 
has been made as to what happened at the time of 
writing. ‘ 

* * * 

A carco of about 1500 steel billets has reached the 
Tees from Philadelphia. The fact that American 
steel makers can afford to quote prices which enable 
them to deliver material to the North East Coast 
on cheaper terms than can be obtained from local 
manufacturers is the subject of much comment on 
the North East Coast. 
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FIG. 3€¢--NORTON UNIVERSAL GRINDING MACHINE--REAR VIEW 
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FIG. 37—JONES AND SHIPMAN’S 12-INCH BY 24-INCH GRINDING MACHINE 














FIG. 39—BAUSH MULTI-SPINDLE DRILLING MACHINE FIG. 40--JONES AND SHIPMAN’S 30-INCH DRILLING MACHINE 
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American Concrete Mixing 
Machinery. 
Ne. II.* 

‘HE mumerous couerete mixing machines which 
have been described in the previous paper are all— 
with one exception—of the type in which che drum 
revolves On an imaginary fixed horizontal axis, and 
has interior blades and attachments to mix and dis- 
charge the concrete. 

TintinG MIXers. 

The exception noted above is the Austin mixer, 

which constit ates a distinct type of its own, in having 


| forward, so that. its axis is inclined. 
types the axis is stationary and inclined chutes are | 


rings is faced to form a runway, and rests on a pair | 
ot rollers journaled in a frame, 

Mixing of: ‘the concrete is accomplished entirely 
by the agitation due to the form of the box, no interior 
blades, buckets oc other fittings being employed. 
As the box revolves, its centre line follows a zigzag, 
and as each corner comes up the concrete within it 
is thrown out and folded over upon itself, always 
pouring towards the centre. This action is indicated | 
by the sectional illustration in Fig. 13. 

As noted above, this mixer differs also from all 
the others previously described in that the discharge 
of its contents is effected by tilting the box or drum 
In_ the other | 


inserted through the drum head to intercept and dis- 


These mixers are made in various sizes, producing 
from 24 tc 56 cubic feet of concrete for each chazge. 


| The delivery is at the rate of from 5 to 124 cubic 


yards per hour, the power being steam or pvtrol 
engines or electric motors of from 3 to 50 horse-power. 
In the smallest size, the cube has sides 26in. square, 


| made of fin. steel, with }in. liner plates, and its mixing 


speed is 24 revolutions per minute. For the size 
producing batches of 21 cubic feet of concrete the 
cube has 58in, sides, is built of }in, plate with jin. 
liners, and runs at 15 revolutions, 

In the more numerous makes of concrete mixers 
with circular drums, the tilting method of discharge 
is rarely employed, but one design of this kind is 
manufactured by the T. L. Smith Company, of 
Milwaukee, whose non-tilting mixer has been 
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FIG. 13--AUSTIN CUBICAL DRUM 


a cubical drum.or box which is without blades. 
discharging this drum it is tilted forward, so that 
its axis is inclined from the horizontal. This machine 
is manufactured by the Austin Machinery Corpora- 
tion, of Chicago. Its drum or mixing chamber 
is a cubical box built of steel plate, with the edges 
rounded and the corners reinforced by riveted caps. 
Renewable liner plates are fitted at the points of 
heaviest wear. Around the box is a circular ring 
having a bevel gear or rack on one side. 

The drum is mounted in such a position as to re- 


When | 


FIG, 14—DRUM OF THE SMITH TILTING 


charge the stream of concrete which pours from the 
upper side of the revolving drum. In the Austin 
machine, the frame carrying the rollers on which the 


drum revolves is hung from trunnions and tilted by | 


mechanism. 


In order to hold the box in position when tilted, | : 
| The drum of the,Smith tilting mixer—Fig. 14-—is 


there are guard rollers which ride against the face of 
the rack ring. These are shown in Fig. 15, which 
represents a portable machine with petrol engine, 
the box being in the inclined position for discharging. 
In this illustration, A is the cubical box, B the dis- 

















FIG. 15--AUSTIN PORTABLE CONCRETE MIXER 


volve around a horizonta) axis passing through two 
diagonally opposite corners, and at each of these 
points the corner is cut away and the opening fitted 
with a heavy circular casting. One opening is for 
charging the materials from a spout and the other 
for discharging the concrete, the latter being fitted 
with a cylindrical pipe or spout so as to deliver the 
concrete clear of the machine. Each of these end 


* No. I. appeared on August 27th, 1920. 


| charge spout, C the front roller ring resting on two 
rollers, one of which is seen at D. These rollers and 
two. others for the rear roller ring are carried in a 
rectangular frame, having vertical hangers hung 
from the trunnions at the tops of the end frames or 
housings F. On this swinging frame also are the guard 
rollers G, which ride against the back of the rack 
ring H. ‘The engine at the left drives a pinion shaft 

| whose axis is in line with the axis of rotation of the 

‘ drum, 


| described in the first. article. Its tilting machine is 
/ recommended for work where the entire batch is 
discharged at once into a car, bucket or chute, while 
the non-tilting machine is recommended wkere the 
| discharge may not be continuous, as in loading wheel- 
barrows or small carts. 


| formed by two long cones united at their bases by 
|@ ring which forms the$path for the bearing rollers 
land also the circular gear for driving. Diagonal 
| blades are attached to the interior of the shell, and 
| with this arrangement, as the drum revolves there is 
a continuous pouring ofgthe concrete from the ends 
to the centre, the concrete being carried up within 
the cones by the diagonal plates, from which it flows 
back toward the centre. 

This drum is built up of steel plate and has renew- 
able liners, while the biades stand about lin. clear 
of the shell. The cone at the discharge end is longer 
than the other so as to deliver the concrete clear of 
the supporting frame. The rollers on which the 
drum ring rests are carried by the horizontal member 
of a U-shaped or drop frame, the upright ends of 
which have trunnions with bearings in fixed end 
frames on the bed-plate. 

«Tilting is facilitated by the fact that the transverse 
axis on which the drum revolves is below the centre 
of gravity of the loaded drum and above the centre 
of gravity of the empty drum. . From 8 to 10 seconds is 
sufficient for complete discharge of the larger drums. 
The smallest size of the tilting mixer is for batches 
of 10 cubic feet of concrete, requiring charges of 
15 cubie feet of loose material. Im some of the 
| machines of this size the power tilting mechanism is 

replaced by a hand-operated mechanism, with a 
| capstan bar hand wheel driving a: worm which engages 
a worm wheel on the trunnion. 

In Fig. 16 is shown a large tilting mixer as used in 
building holiow floating concrete caissons for harbour 
work for the United States Government. At the 
left are the bins of raw material, with gates for load- 
ing small narrow-gauge trucks. Platform trucks 
or cars on another narrow-gauge line bring up the 
cement in sacks. The charging hopper of the mixing 
machine drops below the level of the rails to receive 
its charge of stone, sand and cement. It is then raised 
to deliver the charge to the mixing drum, when the 
latter is in its horizontal position. 

When the concrete is mixed, the drum is tilted to 
discharge its contents into a drop bottom bucket, as 
shown. This bucket is raised by a locomotive crane 
and swung over theforms or moulds for the caissons, 
| which are shown at the right of the view. These 
caissons are erected on Jaunching ways along the water 
sidé of a long wharf, and the mixer and locomotive 
crane travel on a line of rails to those parts of the wharf 
where the forms are ready for concreting. 

The largest concrete mixers ever built are of the 
Smith tilting drum type, having a capacity of 112 
cubic feet of concrete at each batch, which requires 
a charge of about 150 cubic feet of dry material. One 
of these huge machines is shown in Fig. 18. The 
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drum is 12ft. 6}in. long, 9ft. 3in. diameter at the already described. In this case the drum is a trun- 
middle, 4ft. diameter at the charging end and 2ft. Sin. | cated cone, with its axis slightly inclined from the 
diameter at the discharging end. In mixing, it makes | vertical, and having its top open and the bottom 
8 revolutions per minute, and is driven by an electric | closed. Spiral or diagonal blades are attached to the 
motor of 75 horse-power. | interior of the shell, and the drum is tilted in opposite 

The machine illustrated—Fig. 18——is one of six | directions to receive its charge and to deliver its 
built for the construction of the great dam and hydro- | batch of mixed concrete. These machines are not 
electric power plant for the United States Government | built in such large sizes as mixers having horizontal 
at Muscle Shoals. It is mounted on a steel bed-plate | drums, the largest being for batches of about 8 cubic 


with heavy cast iron housings for the trunnions of the | feet. 
Rollers on | 


tilting U-frame which carries the drum. An example of this type is the ‘‘ Wonder” mixer, 


contact with the shell, so that they do not form pockets 
of conerete or interfere with the cleaning of the drum. 
In revolving, the drum rides on an annular ball 
bearing around the base of the fixed shaft or spindle, 
which is seated in a cross frame or yoke, and has a 
long sleeve bearing in the bell casting within the 
drum. The mixing speed is about 16 revolutions per 
minute. For tilting, the drum is swung on trunnions 
cast on the bowl and carried in housings or side 
| frames. One of the trunnions projects beyond the 
bearing and carries a segmental rack or internal gear 














FIG. 16—-SMITH TILTING MIXER IN USE 


of which one design is shown in Fig. 17, the machine 
being built in several sizes and styles by the Waterloo 
Construction Machinery Company, of Waterloo, 
Iowa. The drum has a conical—or partly conical 
and partly cylindrical--shell of steel plate, with 
its open end reinforced by a steel ring and its 
bottom riveted to a bowl-shaped base casting of 
semi-steel. 
the horizontal when mixing and being charged. For 
discharging, it is revolved so as to tilt in the opposite 
direction, the inclination being adjusted aecording 


horizontal shafts’ atthe. tops of the side members 
of this frame, and other rollers on vertical shafts in | 
the horizontal member, ride against the sides of the 
heavy drum ring and driving rack, so as to take the 
weight and thrust of the drum when in its tilted 
position. One of the trunnions extends through the 
housing and carries a pinion which is driven by gear- 
ing to tilt the drum. A steel frame or tower at the 
charging end of the drum carries a hopper with 
a capacity of 168 cubic feet, gate enabling 
the charge to be speuted into the drum. 


a 


| 


Its axis. is inclined about 30 deg. above | 


| which is engaged by a pinion on a hand wheel shaft 
| A short horizontal shaft passing through the other 
| trunnion carries at one end the driving pinion for 
| revolving the drum and at the other end a sprocket 
| wheel for chain drive from a petrol engine. 

In the portable “‘ Wonder ”’ mixer shown in Fig. 17 
the drum has a 23in. opening and is of such size as 
to deliver 7 cubic feet of concrete at each charge. 
At the left is the hand gear for tilting, and on the 
rear end of the frame is the enclosed 7 horse-power 
pétrol engine with chain drive to the drum. In this 


























FIG. 17—PORTABLE WONDER MIXER 


In a machine of the same type, but delivering 21| to the consistency of the concrete—a steep pitch 
cubic feet from each charge, the drum is 6ft. diameter | for a stiff mixture and a flatter pitch for a more liquid 
at the middle and 19in. at the discharge end, with a | mixture. 
length of 44in. for the discharging cone and 34in.| In the centre of the base casting is a conical or 
for the charging cone, or 63ft. over all. The axis of | bell-shaped projection which houses the end of the 
the trunnions llin. below the horizontal centre | fixed drum shaft, and which also diverts the contents 
line of the drum and 30in. above the bed-plate. The | towards the circumference as the drum revolves. 
tower is 3}ft. square and 8ft. 8in. high to the top of | Four spiral blades are attached to the inside of the 
the charging hopper, which has a diameter of 5ft. 3in. | shell to stir and mix the concrete ‘and carry it up at 

There is still another type of concrete mixer with! the side until it falls again upon the base cone. 
revolving druin, which differs essentially from those | These blades are carried by brackets, and are not in 


is 





FIG. 18—-LARGE SMITH MIXER 


view the drum is in the loading position, with charging 
| skip lowered to the ground. All movements are 
| controlled by one man, who has the several levers and 
| hand wheels within convenient reach. The weight 
complete is somewhat less than 2 tons. 








| THE increases in fares in the London area, authorised 
| by the London Electric Railway Companies Fares Act, 
1920, are expected to come into force on the 26th instant; 
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Railway Matters. 





Iv is reported by the Kasseler Neueste Nachrichten that 
the Locomotivfabrik Henschel und Sohn, Kassel, are 
building 200 locomotives for the Soviet Government. 


Tue Rates Advisory Committee resumed its sittings 
on Tuesday, the 14th instant. The subject under dis- 
cussion was the question of tickets issued at less than 
ordinary fares. 

‘THe Great Northern Railway has for sale five six-whecled 
coupled goods engines and two four-wheeled coupled 
passenger tank engines, whilst the London, Brighton and 
South Coast Company is anxious to dispose of its gas- 
making plant at New Cross. 


Iv is said that the Ministry of Transport has suggested 
that instead of a tunnel under the Solent there should be a 
train ferry, It may be observed, in this connection, that a 
train ferry ran, during the war, between Southampton and 
some of the continental ports. Rail connection was given 
by the lines between Southampton West station and the 
docks. 


On Friday morning last a fire broke out in the South 
Junction signal box at Crewe, and the whole of the super- 
structure was destroyed. The signals and points at this 
place, as well as at the other signal boxes at Crewe, are 
operated electrically, and it is supposed that the fire was 
caused by fusing. As the South box contained 247 levers 
it will take some time to replace it. The corresponding 
box at the North end contains 266 levers. 

Tue July receipts and expenditure figures were issued 
on the 10th instant. The former show the benefit of the 
holiday traffic, as there are 124 million pounds for July 
passenger receipts as against 27 millions for the whole of 
April, May and June. The total revenue earned for July 
was £23,228,447, as compared with £57,950,182 for the 
three months. The expenditure reflects the sliding scale 
wages increases which came into force on July Ist. It 
amounted to £20,793,962, as against £57,199,302 for the 
three months. 


On the Webster-avenue extension of the Third-avenue 
elevated railway, New York, the section near Mosholu 
Parkway crossing is being ided with a new type of 
solid floor se tn dae ae gene reinforced concrete 
slabs, 7ft. 1 3in. in. wide on the top, tapering 
to 6in. vidios the base, are laid across ae waren 
On them is @ top course of concrete, giving a total depth of 
6}jin. On this concrete floor is laid felt and asphalt water- 
proofing, above which is a 2in. layer of cinder concrete, 
and then comes the top ballast 6in. under the sleeper. 

As the ton-mileage statistics having now been published 
for the first six months of the present year it is possible 
to see whether any improvement has been made. The 
last figures issued were for the four weeks ended June 
20th, but as they are stated to be liable to revision we 
will take the revised figures for those ended May 23rd 
and compare with the revised figures for the four weeks 
ended February Ist. We find the average goods train 
load increased from 141.27 tons to 142.47 tons, the net 
ton-miles per train engine-hour 846.16 to 903.54, per 
shunting-hour 841.42 to 879.39, and per engine-hour 
421.89 to 445.49. The ton-miles per route mile rose from 
84,526 to 86,360. The goods engine train miles per train- 
hour increased from 6.97 to 7.54. 

THE Southern Railway is showing how little effect the 
new increases in rates that came into effect in the United 
States on the Ist instant should have on the price of 
commodities. A pair of shoes from Boston to Atalanta, 
in the south, costs about 5 cents for carriage ; the charge 
will now be about 6% cents. Shirts, selling now for 3 dols. 
instead of 1 dol, 50 cents, will cost § of a cent. to carry from 
New York to New Orleans instead of } cent. A suit of 
clothes, selling now for 60 dols, instead of 30 dols., will cost 
14 cents for its carriage from Chicago to the south instead 
of 11 cents. Beef from Chicago to Birmingham was 
82 cents for the carriage of 100 lb., but is now 1064— 
1 dol. 6} eents—although its price is 33 cents per pound 
as against 20 cents. Su, from New Orleans to North 
Carolina costs 69 cents to carry 100 Ib., as against 55 cents. 


A CORRESPONDENT, who has had close association with 
compound locomotives on two French railways, writes 
to the Railway Age—New York—as to the statement 
that compounds will no longer be built in France because 
the fuel economy is offset by increased maintenance. He 
does not believe that this is so, at any rate in passenger 
service. The enginemen receive coal premiums, and 
experience has shown that they get relatively higher 
premiums with compounds than with simple engines. 
The four-cylinder balanced compound has been in use in 
France for over twenty-five years, so that every engineer 
is thoroughly familiar with the most economical points 
of cut-off for the high-pressure and low-pressure cylinders. 
The maintenance question does not give much trouble, 
for two reasons :—(l) French engines are much more 
carefully finished in such matters as motion work, packing 
rings, brasses, &c., than American engines; (2) the oil 
allowance is very liberal, consequently long wear on 
cylinder packing and piston-rod packing results. 

Tue report of Major Hall on the collision of July 17th 
at Eglinton-street Station, Glasgow, on the Caledonian 
Railway, was issued on the 6th instant. Whilst a train 
from Strathaven was standing in the station it was run 
into by one from Motherwell: thirty-nine passengers 
complained of shock or minor injury. There is no question 
that the starting signal at Larkfield, the signal box next in 
the rear, was at “ danger,” but the attention of the driver 
appears to have been engrossed on the fire-box door, which 
would not open. Major Hall concludes his report :—The 
accident is of the type in which the hurfian elemeni is 
primarily concerned, and is a reminder of the large part 
which it still plays in railway operation. Automatic 
train control isthe only possible safeguard under similar- 
conditions against such lapses on the part of enginemen, 
and the faet. that they are not more common‘ is a tribute 
to the high standard of care and vigilance maintained by 
enginemen generally ‘throughout&the country. The 
liability to lapses of the kind must, however, always exist, 
and the early consideration of the general problem of 
automatic train control is therefore a matter of importance. 








Notes and Memoranda. 





THe invitation extended by the Federation of British 
Industries to Swedish representatives to visit England 
for the purpose of discussing further action with regard 
to. the establishment of a steam ferry service. between 
Great Britain and Sweden has now been accepted, states 
the Bulletin of the Federation, and the delegates will 
reach England on September 20th. ; 


Tue Canadian Government will own the largest railway 
system in the world when the amalgamation of the Cana- 
dian National, the Grand Trunk, and the Grand Trunk 
Pacific lines has been completed. Through the merger the 
Canadian National Railways will control 22,000 miles of 
railway, employ 70,000 persons, operate 2000 modern 
locomotives, 1800 passenger cars and 70,000 freight cars 
of a total carrying capacity of 600,000 tons. 


A NEw magnetic alloy consists of copper, manganese, 
and aluminium in proportions that give an average atomic 
weight of 56.3. In this connection it is interesting to 
note, states the Chemical Trade Journal, that this alloy 
and the few notably magnetic elements have nearly the 
same atomic weight. These are iron, nickel, and cobalt, 
with respective atomic weights of 55.8, 58.7, and 59. The 
atomic weight of manganese, which is feebly magnetic, 
is 54.9. 

Art the meeting of the board of directors of the American 
Institute of Electrical Engineers, held in New York, 
August 12th, 1920, the following resolution to become a 
charter member of the Federated American Engineering 
Societies was unanimously adopted :—* Resolved, that 
the American Institute of Electrical Engineers accepts 
the invitation to it to become a charter member of the 
Federated American Engineering Societies, and pledges 
its hearty co-operation in the work thereof.” 

OpposiTIoNn was recently forthcoming by the Merchants’ 
Association of New York to the establishment of organised 
motor omnibus lines in competition with existing means of 
transportation. The association ins sts that the competition 
would result in impairing present traffic without at the 
same time providing an adequate means of handling the 
traffic. Among the reasons given for opposing the intro- 
duction of motor omnibus lines in New York were the 
following :—({1) Increased congestion ; (2) increased cost 
to the city for street crossing protection ; (3) increase in 
danger and in accidents as shown by this country’s 
statistics for London: and (4) that no emergency exists 
which calls for the establishment of motor omnibus 
traffic. 


ALTHOUGH crude tar has in the past been used to a 
fairly large extent for road surfacing, very few engineers 
in this country seem to favour its more general use. There 
is no doubt that refined tar is in itself a more suitable 
material, provided it can be obtained in adequate quan- 
tities and at a reasonable price ; and, secondly, it is felt 
to be unwise to incur the:loss of valuable by-products 
that would occur if the practice of refining tar was aban- 
doned. In Canada, refined tar has gradually taken the 
place of crude tar, it having been found, says the Canadian 
Engineer, that pavements built using the unrefined product 
were uneven in their wearing qualities on account of the 
variations in the quality and density of the tar used. This 
variation caused holes to form where the tar became 
brittle or had been burnt. Such places broke down a year 
or two after construction, thus causing an excessive amount 
of maintenance work on streets carrying the heavier traffic. 


In the course of his speech from the chair at the annual 
general meeting of the Royal National Lifeboat Institu- 
tion, Lord Burnham recently made an urgent appeal to 
the great shipping firms to give their generous support 
to the lifeboat service. In this connection it is pointed 
out in The Lifeboat that the total amount received in 
subscriptions from the shipping community of Britain in 
1919 was under £1300—less than 10 per cent. of the sum 
required to carry on the life-saving work of the Institution. 
Very few of the companies contributed even on the modest 
basis of £1 ls. per ship per annum, and the chief com- 
panies owning fleets of trawlers and drifters—the kind of 
craft to which the lifeboats are constantly rendering 
life-saving services—are scarcely represented at all. The 
total is the more striking, contmues that journal, 
when it is remembered that the subscriptions received from 
the officers and men of the Royal Navy—not a body noted 
for its wealth—amounted to over £1000. It is observed, 
moreover, that several foreign companies contribute 
more than many of the larger British firms. 


Ir the universities of this country are to be available 
to the best brains in the country the fees must be kept 
low. On the other hand, to obtain those most qualified 
to act as teachers it is essential that the remuneration 
should be adequate. It was stated recently by Sir T. 
Gregory Foster, Provost of University College, London, 
that before the war the fee revenue of his college was 
equivalent to about 38 per cent. of the expenditure ; at 
Manchester it was 29 per cent., and at Birmingham 26 per 
cent. The endowments of the College before the war 
covered about 20 per cent. of the expenditure; their 
effective value has been at least halved since then by the 
depreciation in the purchasing power of money. The 
London County Council has slightly increased its 
grants, and the parliamentary grant has been doubled— 
from £21,000 before the war to £42,000. On the expendi- 
ture side, rates, taxes and insurance, which in 1913-14 
were just under £3000, were now over £6000. Ordinary 
repairs have increased from about £3000 a year to £6550; 
wages of servants from £2500 to nearly £6000. In regard 
to the salaries of the teaching staff, the best the College 
had been able to do was to increase them by about 35 per 
cent. In 1913-14 the expenditure was £71,000; next 
year it would be at least £133,000. Apart from private 
benefactions, the only way in which university colleges 
could be brought to a proper state of efficiency, stated Sir 
Gregory, was by larger grants. from the State and local 
authorities. Apparently University College had never 
been as full as it was last session, the number of students 
having been 300 more than in the year before the war. 
The departments most affected in this respect were those 
of engineering, medicine, chemistry, physics and archi- 
tecture. 





Miscellanea. 





From a statement made recently by Mr. E. G. Theodore, 
Premier of Queensland, it appears that the Federal Govern- 
ment will not abandon the plans for the State iron and 
steel works, even if the response to the local loan is 
unsatisfactory. 


Tue Melbourne Electric Supply Company, Australia, 
has placed an order for a supply of grooved tramway rai!s 
in America, as English rolling mills, it is said, could not 
quote for the rails. The price shows an advance of 400 
per cent. on pre-war rates. 


WE are informed that Professor John Bretland Farmer, 
D.Se., M.A., F.R.S., Imperial College of Science and 
Technology, has been appginted by an Order in Council, 
dated August 28th, 1920, to be a member of the Advisory 
Council to the Committee of the Privy Council for Scien- 
tific and Industrial Research. 


THE total consumption of electrical energy in kilowatt- 
hours in Italy, which for the year 1913-1914 equalled 
2,311,930,347 units, has steadily increased during each 
subsequent year, the consumption for 1918-1919 being 
3,743,285,194 units. 

Tue considerable German trade with Bombay in 
synthetic dyes has ceased to exist, according to Indian 
Industries and Power. Contrary to the belief entertained 
in many quarters, there is also no sign of its revival 
with the removal of war restrictions. The United Kingdom 
and the United States of America are now the chiof sources 
of the still very inadeauate supply. 

Tue well-known shipowner, M. Dan Brostroem, in a 
lecture on Swedish overseas communications, delivered at a 
meeting of the Swedish Chambers of Commerce at Stock- 
holm, expressed his lack of belief in the success of the plan 
for aregular steam ferry connection between Sweden and 
Great Britain, as he considers that the scheme is wanting 
in commercial and technical possibilities. 

Ir is expected that Japan will receive her share of air- 
craft surrendered by Germany before the end of the year, 
and that it will include fifty aeroplanes, among them some 
of the most recent types, states Flight. The Japanese 
Government has voted a credit of 500,000 yen for the 
construction of hangars at the military aerodromes of 
Tokorozaiva and Kagamigahara, to shelter the machines 
when they arrive in Japan. 

It was recently announced in Detroit, states the 
Engineering News Record , that an educational department 
is to be established by the Ford Motor Company, to be 
known as the Ford Technical Institute, with university 
rank, to grant degrees in mechanical, electrical, and 
chemical engineering. It is planned to make complete 
courses available to the more than 75,000 employees of 
the.Ford Company. without charge. ‘An academic depart- 
ment will be established and complete laboratories will be 
provided. 

THE largest irrigation scheme entered upon in Queens- 
land by the Government of that State is nearing com- 
pletion. It will provide water for land used for cane at 
Inkerman, Bowen district, but unlike most schemes will 
lift the water from wells on the holdings. There is a vast 
underground supply of water at shallow depth in this 
region. A central power station will supply energy to work 
pumps on the various holdings or association of holdings. 
About 170 wells already have been sunk, and each will 
supply 60,000 gallons per hour. 

RECORDED as @ marine engineering achievement, it is 
stated in the Motorship that two Diesel engines have been 
completed in Germany each direct-reversible and capablo 
of developing 12,000 shaft horse-power from six double- 
acting cylinders on the two-cycle principle. One of these 
engines has been completed at the works of the Fried 
Krupp A. G., Kiel-Gaarden, and the other at the Nurnberg 
plant of the Maschinenfabrik Augsburg-Niirnberg (M.A.N.). 
It is expected that the Nurnberg engine will be installed 
in a battleship converted to a large tanker. 


For some time past Japanese engineers have been experi- 
menting in the manufacture of cast steel wheels for rail- 
ways, and from information received we gather, states the 
Indian and Eastern Engineer, that they have met with 
success. The castings and forgings are done by the 
Mururan Steel Works, and the machining and assembling 
by the Kaisha Seizo Works, Tokyo. These firms received 
an order for the supply of 250 pairs of wheels for the 
Federated Malay States Railway, and for the period the 
wheels have been in service they have given entire satis- 
faction. 

AtrnoucH there are places in London and elsewhere 
where rubber has been used as a road surfacing material 
over small areas it has hitherto only been adopted for the 
purpose of deadening the sound of traffic in situations 
where quiet is essontial The idea of employing rubber on 
a large scale; however, has long been mooted, but it has 
been left for the Southwark Borough Council, states the 
Surveyor, to give this question a definite trial on a road 
subject to heavy traffic—namely, the Borough High-street. 
Half only of the road is being faced with rubber, so as 
to afford a comparison in efficiency. The new material 
is being laid in flat slabs three-quarters of an inch in thick- 
ness, attached to steel plates, from which project broadly 
flanged studs, which are gripped by the concrete founda- 
tion. 

As a preventive to rust, bituminous paints adhere 
closely to the material to be protected, they are strongly 
resistant to sulphurous vapours prevalent in the air of 
industrial centres, and very few of the mineral acids attack 
them with the exception of nitric acid, states the Chemical 
Trades Journal. Nitrous fumes have little or no action 
on the better bituminous paints. A good bituminous paint 
should dry within four or five hours, and the chances ot 
injury by rain or similar eventualities during the setting 
are, therefore, very considerably reduced. The price is 
also of great importance, and since a high-class bituminous 
paint may be applied at a cost of something like a farthing 
per square foot with two coats of the paint applied, the 
economy of such a class of rust preventatives is apparent. 
As for durability, the life of a well-compounded bituminous 
paint extends up to twenty years efficient protection. 
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Industrial Peace. 


Karty in June last a committee of the National 
Party presented to its grand council a report on 
Labour Policy. That report was unanimously adopted 
and has now heen issued to the public. The com- 
mittee was composed of Sir M. Manningham Buller, 
chairman, Mr. A. H. Adamson, Lady Askwith, Sir 
Richard Cooper, Mr. Francis Francis, and Dr. 8. 
Williamson, secretary. The terms of reference were 
“To examine the present position of Labour and 
make recommendations to the council for the revision 
and completion of the Labour Policy of the National 
Party.” The committee has done its work with 
thoroughness, but more important still, it has done it 
with sympathy and with breadth of vision. It stands 
neither for the employer nor for the employed, neither 
for Capital nor for Labour, but for hoth. It bases its 
policy on the femiliar principle that the interests of 
Capital and of Labour are one and the same interest, 
and it seeks means of so harmonising the two that they 
may work together in harmony for the common 
welfare. It is opposed to nationalisation, but believes 
in the increased organisation of industries, and adopts 
the modern doctrine that each industry as a whole 
should be responsible for the conditions of labour, 
and eke of capital, in that industry. On the basis of 
its beliefs it presents a scheme for the establishment of 
industrial peace which is founded on the creation, in 
each industry, of a Council of Employers, a Council 
of Workmen, and a joint Council composed of equal 
numbers of employers and workmen. The last- 
named may, in case of necessity, appeal to the 
National Industrial Council. Its object, in its own 
werds, is “to give full scope to the initiative of the 
Capitalist or Director, to protect the good Employer, 
whilst providing a means by which Labour can effec- 
tively express its desires and aspirations, take a proper 
share in controlling the conditions under which it 
lives and works, enjoy the best remuneration which 
sound industry can provide, and create for Capital 
and Labour alike an educative system which will 
cement their respective interests in a bond of common 
understanding.” The whole report’takes such a wide 
and comprehensive view cf the industrial position, 
touches upon so many of the fundamental difficulties 
of the day, and is inspired throughout with such real 
sympathy that we are tempted to review it at some 
length. 

It is all too usual in discussing industrial problems 
to forget that there are three, and not only two, parties 
to be considered. Attention is devoted solely to 
Capital and Labour, and the third party, the consumer, 
is, if not wholly neglected, at most/but slightly re- 
garded. The evils of that course are manifest at the 
present time. Wages have been augmented step by 
step, and employers in the effort to keep pace with 





them have been forced to increase prices.. The cost 
of living has risen by bounds and is still rising, and 
the cost of unessential commodities has reached a 
point whither the purchaser, at home and abroad, 
cannot follow it, with the result that a ‘‘ slump” in 
trade is imminent. No one, not even the workmen 
who have gained most, is appreciably better off for 
the increases, and all are in great danger of being far 
worse off by the wholesale closing of factories. We put 
this fact in the forefront of our review, because unless 
Capital and Labour and the politician recognise the in- 
fluence of the purchaser, unless, in other words, the 
selling price of commodities is kept constantly in view, 
schemes may be entertained which are economically 
unsound and which, however desirable and attractive 
they may appear, are not in reality the best for the 
public weal. The committee of the National Party 
alludes, it is true, here and there to the consumer, but 
even it, broad as its review is, fails to give that weight 
to him that should be given. We fear it must be 
admitted that aspirations are, at the present time, 
greater than abilities. That we sympathise deeply 
with all schemes which have as their object the 
improvement of the conditions of working-class life, 
we need not say ; but that the country can afford, at 
the conclusion of an enormously costly war, to grant, 
and grant quickly, all the amenities that are sought 
is a question to which we fear there is but one answer. 
That those amenities could be won by steady hard work 
we do not for one moment doubt. Industrial history 
is a long and glowing record of improvement upon 
improvement, of which, strangely enough, the greater 
number have come, not through the agitation of the 
workmen themselves, but through the foresight and 
humanity of the employing classes. The workman’s 
object has usually been in the past, as it is now, higher 
wages and shorter hours; he has never in our recol- 
lection struck for better factory conditions, for more 
light, for greater safety, for improved sanitation. 
Indeed, he has opposed many of these things, and the 
Factory Acts and Regulations have been, and still 
are, not infrequently 2nforced against his resistance 
or apathy. Even now he shows himself in active oppo- 
sition to some of them, because he is taught to believe 
that employers oniy embark upon them with their 
private gain in view. On the one hand, then, we have 
the workpeople claiming more money and. shorter 
hours, and on the other, employers providing reading 
and recreation rooms, sports grounds, ambulances 
and sick-rooms, and generally increasing all the 
amenities of factory life. The result of these dual 
efforts is the expenditure of more money, and, in the 
absence of countervailing forces, the increase of prices 
to the consumer. 


We desire to insist strongly on this point, that the 
stability of trade depends, more perhaps in Great 
Britain than in any other country, upon the ability 
to sell at a relatively low price, and unless that funda- 
mental fact is grasped by the workpeople no arrange- 
ments that may be made for amalgamating the 
interests of Capital and Labour can avail us. In all 
machinery for the settlement of industrial questions, 
and not less in the scheme that is now before us than 
in others that have preceded it, too little attention is 
given to the third party, to the Consumer, and we fail 
to see how any plan which does not take him into con- 
sideration can bring permanent welfare to the country. 
It is true, of course, that the employer, as it is said, 
has his fingers on the pulse of trade and that he knows 
there is a point beyond which he cannot increase 
prices. But he is tempted or driven towards that 
point instead of away from it. The phenomenal 
success of Mr. Henry Ford is due to the single fact 
that he does not charge the highest price the market 
will stand, but the very lowest at which a reasonable 
profit can be made. Employers recognise probably 
the excellence of his example, but events compel us 
to doubt that workmen do so. Let us take a single 
but very important, very difficult detail. “ If,’ 
writes the present committee, ‘ by better organisation 
we can give Labour an effective voice in preventing 
any cutting oj rates, we remove the greatest 
obstacle against unlimited increase of production.” 
The italics are ours. Here is a case which for years 
past has been constantly burked by the employers. 
Originally the agreement was not to change the rate 
unless the methods of production were changed. 
Now we find the qualifying clause withdrawn and, as 
it stands, there must be no cutting of the rates. The 
consumer is entirely disregarded. It is incontestable 
that the employer does not lose, on his original basis, 
by any rate he may pay; but the consumer does 
lose. Hence, whilst an employer should not cut the rate 
in his own interest, he may have tocutit in the interest 
of the consumer and in the interest of the community 
as a whole. The same argument holds with all wages 
increases of all kinds, whether secured by the shorten- 
ing of hours—which is generally equivalent to the 
lengthening of overtime—or by the augmentation 
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The workmen believe that the 
employer} pays. He does so only in part—fre- 
quently quite a small part. It is the |consumer 
who pays most. We need not labour the point further, 
for we trust that we have made it clear that there are 
three parties, and not only two, in all these industrial 
questions. Whether it is possible to devise any 
council, other than Parliament, which would give 
effective weight to all three we leave to the considera- 
tion of others. 

On page eleven of the report we find the five Main 
Grievances of Labour set out. The ever-present fear 
of unemployment is given first place, and in the last 
the monotony of the workman’s toil, particularly in 
mass production. The remaining three grievances are 
that the workman feels he is a commodity, not a 
partner in industry ; that the employer takes too large 
a share of the profits ; and that the workman has no 
part in the control of the conditions under which he 
works. It will be generally agreed that the committee 
is absolutely right in placing fear of unemployment 
at the head of the list. It cannot be doubted that in 
many industries it continuously haunts the work- 
people and is responsible in a good measure for a large 
part of the false economics that are found in labour 
circles. It has much to do, for example, with 
“ ca-canny,” the limitation of apprentices, and the 
exclusion of non-skilled men from certain trades. It 
is admitted, moreover, that the present method of 
insurance is not satisfactory, and that there is an 
ever increasing demand for each industry to look after 
its own unemployment. ‘‘ We can see,” says the 
committee,” no hope for industrial peace unless the 
problem of unemployment is vigorously dealt with, 
and this problem can only be effectively solved by the 
two great partners in industry working in co-opera- 
tion.” We wish the committee had found itself in a 
position to offer for consideration a scheme which jis 
at once sound economically and satisfactory to Labour. 
At the recent conference in Portsmouth it was argued 
that the unemployment rate should be eighty-five 
per cent. of the employed rate. How the enormous 
sum that would be required to meet a depression in 
trade was to be found was not considered, but that isa 
relatively small matter compared to the hopeless 
economic principle of paying a workman enough to 
live on for doing nothing! Frankly, we do not believe 
that any conference of employers and employed will 
ever succeed in finding means of obviating hardship 
and distress in times of trade slumps, and we fear that 
this grievance must remain with Labour, just as it 
does with the greater number of professional men, 
to the end of time. We hesitate to touch upon the 
other “‘ grievances” lest we should be led to extend 
this article far beyond its already excessive length ; 
but a word must be said on the subject of monotony. 
On this matter the committee reports it is “‘ satisfied 
that this grievance is justly founded. We believe 
insufficient inducement is given to a man to earn more 
or advance his position by personal skill and energy, 
and that therefore his own interest in the success of 
the industry in which he is engaged is less. than it 
should be in general, and is often non-existent.”’ 
Our views of the psychological effect of monotonous 
employment are well known, and now, once opposed, 
are very generally shared. We are glad to find that 
they have the support of the committee, but we fail 
to follow the argument: which the committee bases 
on monotony. Monotony is the outcome and result 
of progress, but it could be mitigated considerably 
if one workman were permitted to attend simul- 
taneously to several machines, and if the workmen 
would encourage the performance of all drudgery by 
mechanical devices. Whatever may be true in other 
industries, we are certain that in mechanical engineer- 
ing there is nothing approaching a general tendency 
to prevent a man earning more or advancing his 
position. What the committee means by “ sufficient 
inducement ’’ we do not know, but as far as it is 
reasonably possible we believe that in hundreds of 
engineering works every opportunity is given to work- 
men to improve themselves and their improvement is 
welcomed and recognised by their employers. 


Whilst we have left untouched a great many points 
of extreme interest in this report, we feel that we must 
now Close our discussion of it. The object at which the 
committee aimed is the harmonising of Capital and 
Labour. It has sought to provide a practical means of 
realising the principle that the interests of employer 
and employed are one, and it has advanced a scheme 
that should attract attention. The scheme does not 
differ materially, save possibly in its scope, from 
schemes that have preceded it, and it would be too 
much to hope that it would be successful where so 
many have failed. It is rather by the sympathetic 
and unbiassed statement of the industrial positior 
that we are attracted than by the actual mechanism 
described. In the solution of difficult problems the 
first step is the statement cf the case with clearnéss 


of wage rates. 





and lucidity. It must, be recognised that industrial 
economics are subject to laws as rigid as those of 
natural philosophy, and when that is commonly 
achieved we shall be nearer the end of our troubles. 
In so far as the report of the National Party lays before 
us tersely, but for the most part precisely, the elements 
of the great industrial problem which is vexing the 
world, it serves an admirable purpose. 
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Cement. By BrrrramM Biount, F.I.C., assisted by 
Wiutuiam H. Woopcock, F.C.S., and Henry J. 
Gittetr. London: Longmans, Green and Co. 
1920. Price 18s. net. 

THE present volume forms one of the series of Mono- 
graphs on industrial chemistry which is being edited 
by Sir Edward Thorpe, F.R.S., and published by 
Messrs. Longmans. One might wonder, seeing how 
many books on cement are already in existence, what 
call there was for another work dealing with it. Yet 
one has become accustomed to connect Mr. Blount’s 
namé with novel and interesting points of view on a 
variety of matters, and we.are not surprised, therefore, 
to find that he has in large measure treated his subject 
in a manner quite different from that adopted by any 
previous author. There is necessarily, of course, 
much in the book which has been said before, and in 
much the same way ; but, on the other hand, ques- 
tions which have not hitherto received much atten- 
tion are discussed at some length, while other portions 
of the problem are dealt with in more minute detail 
than is the case in any other literature on the subject 
with which we are acquainted. 

The book contains an introduction, thirteen chap- 
ters, and five appendices. In the introduction it is 
explained that, although cements may vary in chemical 
nature from casein to iron oxide, yet, by common 
consent and “because of the enormous practical 
importance of calcareous cements, the term cement, 
used without qualification, is restricted to them ; and it 
is of calcareous cements alone that the book treats. 
There are, as Mr. Blount points out, numerous 
varieties of such cements, but they all fall into two 
groups, (1) the calcium silicate group, and (2) the 
calcium sulphate group, the first being typified by 
Portland cement and the second by plaster of Paris. 
Strictly speaking, it is with the first group alone that 
the author is concerned. 

In Chapter I., which is ‘‘ Historical,” there is nothing 
which calls for special comment. Chapter Il., which 
is devoted to ‘‘ Raw Materials,’’ contains numerous 
typical analyses of materials found in different parts 
of the world, from which it is possible to make 
Portland cement. ‘There are those of the white and 
grey chalk of the Medway district; of limestones 
from different parts of the British Isles, Russia, 
Sweden, Portugal, South America, Westphalia, 
Norway, the West Indies, South Africa, Egypt, India, 
France, Jamaica, and Siam; of calcite, marble, 
coral, and shell; of blue lias deposits; of marls; of 
clays, and shales from many places at home and abroad ; 
of natural cement rocks; of Roman cement stone ; 
of hydraulic limestones ; of grappiers from Teil and 
Senonches ; of blast-furnace slags; of alkali waste ; 
and of Puzzolanas, Trass, &c. The list is wonderfully 
extensive, and will doubtless be found of considerable 
service for reference purposes, though the author 
avows that it is admittedly incomplete. Moreover, 
it shows how wrong was the long-accepted notion that 
cement could only economically be made in a restricted 
number of parts of the world. 

The chapter on Fuel—No. I].—contains much 
that is interesting. Reference is made to the various 
materials and gases which have been used or tried 
in various types of cement kilns, including coal, coke, 
lignite, oil, natural gas, coal gas, and producer gas. 
It is stated, however, that, at the present time, by 
far the most important fuel used for cement making 
is small coal, and, naturally enough, more space is 
devoted to it than to other fuels. It is pointed out, 
too, that oil firing has been and is being used with 
complete success, and is an admirable method where 
the oil can in any way compete with coal in price. 
Oil is, remarks Mr. Blount, an ideal fuel for burning 
cement, but, he continues, ‘‘ when the demand for 
oil of all kinds for many other purposes exceeds the 
supply, there is no likelihood of oil being used—Mr. 
Blount evidently means to say ‘ used universally ’—for 
cement burning.” “If it were practicable,” he adds, 
** to use a fuel gas of higher calorific value than producer 
gas—e.g., coal gas or natural gas—cement burning 
could be conducted under ideal conditions, but in the 
case of coal gas the cost is prohibitive, and a natural 
gas is a rare commodity now, and in places where it 
still occurs cannot be reckoned as a constant source 
of fuel.” 

The possibility of using electrical heating is also 
discussed. For the purpose of comparison it is 
assumed that the averago quantity of coal needed is 
about 25 per cent. of the weight of cement made, 
taking the coal as having a calorific value of 7500 
calories.* Assuming that the heat losses are equal 





*Why Mr. Blount should prefer to give values in calories 
than in British thermal units he does not state, but the 
calorific values in all the analyses of fuels are so given. 





in the two systems, the following is a tabular state. 
ment of the cost of each :- 


Cost of Burning 1000 Kilos. of Cement. 
With 25 per cent. of coal of 7500 calories at 16s. per 
co acca ee ee eee 1s, 
With electrical energy at. Jd. per Board of Trade unit 45s, 
With electrical energy at ‘/;o9d. per Board of Trade unit 1x5, 
With electrical energy at '/,d. per Board of Trade unit |s, 
(= £2 per kilowatt-year) 


Actually, however, the heat losses are not identical 
in both eases. It is not necessary to follow the author 
through his explanation of the differences, but the 
conclusion he arrives at is that, by reason of the sinaller 
proportionate heat losses were electricity to be used, 
the cost would be reduced to 27s., 10s. 10d., and 6s, 
with electrical energy at }d., '/ipd., and '/:,d. per 
B.T.U. respectively. Hence, adds Mr. Blount, 
“under the most favourable conditions electrical] 
energy at its cheapest cannot compete with coal at 
16s, a ton.’ These words were no doubt written 
before coal had reached its present high price, and 
it is problematical whether such a figure as 16s. per 
ton will ever again be seen by living man. Morevver, 
the factors which have caused the price to rise have 
reacted also on the costs of electrieal energy, and it is 
most improbable that a kilowatt-year will ever again be 
obtainable for £2. So, really, the actual figures given 
by Mr. Blount are of but little value at the present 
time. He inserted them, however, to show that there 
may be out-of-the-way places in the world in which 
raw materials suitable for making Portland cement 
exist in large quantities readily accessible, but in which 
the price of coal is so high that it may well be possible 
to employ electrical energy for smelting purposes and 
yet to produce cement for local consumption at a 
cheaper rate than it would be practicable to transport 
to such places cement made by the aid of much 
cheaper forms of energy. In such out-of-the-way spots 
as he has in mind he envisages coal at as high a cost as 
£4 a ton, or five times 16s. The cost for fuel would at 
that rate be 20s. per ton of cement as compared with 
the original 6s. for electrical energy. There were parts 
of the world in which, even in normal times, coal 
cost as much as that : but in such places it now stands 
at a very much higher figure, and it is coneeivalle 
that in them the price of hydro-electric energy has 
not risen proportionately, so that it is possible that 
actually the comparative costs of producing cement 
by electric current and by coal are at the present 
moment even more in favour of the former than Mr. 
Blount’s figures would suggest. 

The question of employing electric current for 
cement burning is discussed at greater length in 
Chapter IV., which is entitled “‘ Manufacture.” Mr. 
Blount suggests that by it the mixed raw materials 
should not only be raised to the clinkering tempera 
ture, but be actually fused, in which state the molten 
mass would be granulated by running it into water 
or blowing steam against is as it issued in jets from 
the furnace. ‘‘ By this method of comminution,” he 
says, “‘the cost of grinding of the raw materials 
would be saved altogether, and the cost of grinding 
of the finished cement'would be materially reduced.” 
He adds, moreover, that “ an even greater advantaye 
would be the perfect homogeneity and soundness of 
the product. At present, even with the best and most 
modern methods of cement mixing and burning, the 
product is not strictly; homogeneous; and the union 
of its acid and basic constituents is incomplete.” 

Mr. Blount then goes on to show that other attempts 
have been made so to arrange matters that the cement 
may be fused and tapped from the furnace. He refers 
to the efforts in'that direction that have been made by 
Hurry and Seaman, of Northampton, Pennsylvania, 
who have tried for the ‘purpose an ordinary blast- 
furnace such as that used for smelting iron, but with 
increased blast. pressure. Their idea he characterises 
as good and. ingenious, but he states that though a 
considerable number of experiments, which seemed 
likely to be fruitful, were made, they were, for various 
reasons not directly connected with the idea itself, 
abandoned. The suggestion to use a furnce of the 
blast-furnace type, but with air enriched with oxygen. 
is also discussed. The commercial success of such a 
proposal would, of course, depend upon a readily 
obtainable supply of cheap oxygen gas, and of that 
Mr. Blount does not appear to despair. “A sub- 
staiitial cheapening of the cost of oxygen would,” he 
remarks, “‘ alter the whole situation, and in my opinion 
the manufacture of cement by fusion in a super-blast - 
furnace will ultimately be an accomplished fact.” 

Of the remainder of Chapter IV. little need be 
said. The various methods of preparing and burning 
coal and raw materials are described, as are also 
the different types of machines for grinding the cement 
clinker, numerous drawings and half-tone engravings 
being employed for purposes of illustration. Nothing 
essentially new is, however, adduced. 

In Chapter V., the amounts of power required in 
different parts of a modern cement works is dis- 
cussed. Chapter VI. deals with “* Works Control,” 
and in it the importance of having an adequate 
chemical and physical testing department is insisted 
upon. “ Testing” is the title of Chapter VII.. which, 
as may also be said of Chapter VIII.—‘“‘ Methods of 
Analysis ’’—contains a very large amount of in- 
formation valuable to the cement manufacturer. 
It is, in fact, in the two last mentioned chapters and 
in that which follows—Chapter IX.. “‘ The Chemistry 
of Portland Cement ”—that the author is seen at his 
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best. Possibly no better discussion of the chemistry 
of cement than that given in Chapter IX. has been 
compressed into one chapter. 

After a short chapter devoted to “The Function 
of the Various Constituents of Cement,” the author 
passes on in Sige em XI. to deal with ‘ Uses of 
Cement,” and in Chapter XII. with the “ Effect of 
Various Substances on Cement.” In this chapter 
Mr. Blovnt refers at-some length to the use—especially 
in harbour works—of puzzolana, a substance which 
he had several times mefitioned ‘earlier in the volume, 
especially having regard to its hydraulic properties. 
It is explained that its function is to combine with 
the calcium hydroxide set free in the normal setting 
of Portland cement, and thus absorb and utilise the 
pabulum on which the magnesium salts in sea water 
would feed. Mr. Blount maintains that the use of 
puzzolana as an addition to cement would have an 
important bearing on the stability of all structures, 
and especially those exposed to sea water. He has, 
he remarks, endeavoured repeatedly, knowing as 
he does the value of the material, to induce engineers 
to employ it for the heaviest types of work, but he has 
always failed. The primary reasons for the position 
taken up by engineers are, he states, ignorance of the 
properties of the substance, and secondarily the diffi- 
culty in procuring it in adequate quantities from 
places as far apart as the Rhine and Java. Moreover, 
he adds, the puzzolana, or trass, people do not: provide 
the engineer with what he wants. The trass sivuld be 
finely ground so that it may be intimately mixed 
with the cement, with the lime of which it will com- 
bine. ‘The engineer,” he comments, ‘does not 
understand the great value of trass, and the purveyor 
of trass does not realise that about nine-tenths of his 
product, as ordinarily sold, is of no more value than 
so much sand, because it is too coarse; it must be 
finely ground.’ He suggests the sale, under its own 
name, Of Portland ground finely with puzzolana. 
As far as he knows, he says, no such product has ever 
been put on the market, and, he concludes, “‘ to use 
an expressive vulgarism, it is ‘up to’ our manufac- 
turers to sell this material and to convince harbour 
engineers that it is the best for the very difficult work 
which they have to face.” 

The last chapter—-XIII.—is on “ By-products of 
Cement,” and in it the conservation of waste heat 
during, manufacture and the recovery of the alkali 
contents of, the kiln flue dust are discussed. The 
appendices, in addition to giving useful tables of 
data, eontain cement specifications of the United 
States, France, Italy, Russia, and the Argentine. 


Union Textile Fabrication. By RoBErts BEAUMONT, 
M.Se., M.I. Mech. E. London: Sir Isaae Pitman 
and Sons, Limited. 21s. net. 


THE subject matter of this treatise is divided into 
three principal sections :—(1) Bi-fibred Manufac- 
tures, including “* Yarn and Fabric,”’ ‘‘ Colourisation,”’ 
* Textural Toning,” and “ Pattern Organisation ; ”’ 
(2) Compound Yarn Fabrics, including ‘‘ Productive 
Schemes,” ‘“ Textural Studies,” and ‘* Multi-fold 
Types ;”’ (3) Woven Unions, including ‘‘ Looming 
Principles,’’ ‘“‘ Textures Light in Construction,’’ and 
“ Struetural Schemes.” The author in his preface 
lays down the rule that any scheme of union fabrica- 
tion to be of general service must be adaptable to the 
making of fabrics differing in weight per yard, wearing 
strength, and surface style. All the basic principles 
of manufacture are therefore discussed in reference 
to textures light in construction and to cloths of sub- 
stantial build. In the former, dress fabrics, lustres, 
alpacas, crepons, union silks, cottons, and linens, and 
also certain grades of decorative textures are com- 
prised, while in the latter are included all the heavier 
types of union cloths, such as overcoatings, rugs, 
blankets, milled goods, and multi-ply fabric structures. 
Woven union cloth manufacture is a progressive 
branch of the textile industry. It is of English origin 
and formation, and prior to the advent of American 
and continental manufacturers was confined to the 
Yorkshire towns of Bradford, Keighley, Batley, and 
Dewsbury. Alpaca as the basic material in lustre 
fabrics was first commercially produced by Sir Titus 
Salt in 1836, while the combing, drawing, and spinning 
machinery employed for its conversion is also the 
product of English inventors and machinists. The 
invention of the rag-gtinding machine enabled what 
were considered waste products to be reclaimable 
and applicable by adapting fresh schemes of manu- 
facture to the manufacture of diverse woven unions. 
As the British producer has thus led in economic yarn 
production he has also excelled in cloth construction 
and manufacture. The book is well printed, neatly 
illustrated with photographic reproductions of spun 
and woven specimens, and will be found valuable by 
all who are engaged in these branches of the textile 
industry. 








” 


Ir is stated in the annual report of the Suez Canal 
Company that the undertaking has suffered much by the 
tragic events of the last years. The effects of a victorious 
peace have, however; been quickly felt, and the results of 
the year's working show a preliminary compensation for 
the sacfifices made. The traffic is still far from having 
regained the importance it enjoyed before the war, though 
in 1919 it exceeded by 73 per cent. that of 1918, and was 
not less than 20 per cent. of that of 1913, the last normal 
year. 





The Sale of the German Liners. 





Amona laymen considerable surprise has been 
expressed at the policy followed in the disposal of 
the steamships surrendered by Germany under the 
terms of the Peace Treaty in reparation for their 
illegal submarine campaign against the world’s 
commerce. The Press has been full of the wonderful 
prices prevailing in the shipping industry only a 
few months ago, and it seems extraordinary to the 
public that the sale of the surrendered steamers 
should have been left until now, when the price of 
tonnage has fallen nearly as dramatically as it rose. 
The reason, of course, is that the ships were allotted 
to Great Britain provisionally for management 
pending the decision of the Allied Reparations Com- 
mission as to their ultimate disposal. To judge from 
the names of the first forty vessels to be offered for 
sale, the final follows very much the same lines as 
the temporary allocation, but it was impossible to 
take anything for granted, and the considered 
judgment of the Commission had to be awaited. 


There are now forty passenger steamers for which 
the Ministry of Shipping has to find purchasers, and 
with his extraordinary success in the case of the 
standard ships in mind, the task has been entrusted 
to Lord Inchcape. He disposed, it will be remem- 
bered, of cargo vessels to the value of thirty-five 
million pounds at a total cost of £850, and yet there 
was a certain amount of ill-natured murmuring at 
the way the business was conducted. As his diffi- 
culties are multiplied many times in the present 
case, we are sure to hear more of these grumblers, 
and in addition there is bound to be an outery from 
Germany. Berlin is interested in the sale on account 
of the sum realised being counted as part of the 
indemnity which she owes us, and “ perfidious 
Albion” is certain to be denounced in the Teutonic 
Press for deliberately lowering the price realised by 
selling them by private treaty instead of by auction. 
It is all in the game of international politics, and 
shipping men in Germany know perfectly well that 
to attempt to dispose of them in the open market 
under the conditions now prevailing would be to 
pile up expenses in buying them in again and again, 
or else to let them go for practically nothing. We 
have had experience with British ships of similar 
type, far more saleable vessels than the German, 
within the last few months. 

It will require all Lord Inchcape’s prestige and 
immense knowledge of the shipping world to place 
these vessels fairly and at a satisfactory price. The 
shipowners know exactly their value, and as it is 
desirable that the public should have no miscon- 
ceptions which might lead to future disappointments, 
we give a few notes about them. 

For one thing, these former enemy steamers are 
very far from popular with British owners, captains 
and engineers. The majority, which were laid up 
owing to the blockade, were shockingly neglected, 
while the minority, which were employed as trans- 
ports in the Baltic, were badly mishandled owing to 
the lack of lubricants and skilled merchant seamen. 
Furthermore, many of them were employed repatriat - 
ing the Allies from Europe, and while it has to be 
admitted that the gutting and running. of our own 
transports was wasteful and short-sighted in the 
extreme, that which fell to the lot of the American 
troopers was many times worse. Much of this damage 
has ‘still to be rectified, as, for instance, in the case 
of the Hamburg-American Graf Waldersee, which 
arrived in the Thames from New York in February 
and has not yet ventured further afield than Southend. 

In size the ships vary from the 52,000-ton Imperator 
to the Alexandra, of just over eleven hundred. Offers 
are also asked for the Bismarck, the world’s biggest 
ship, delivery to take place when she arrives from 
Germany. When that will be nobody has ventured 
to state. In condition they vary from ships like the 
Prinz Eitel Friedrich, which has just undergone a 
long and very expensive reconditioning at Liverpool), 
to the Prinz Hubertus, which was burned out in the 
London Docks in November last, and whose shell now 
lies anchored off Canvey Island. To put them into 
good enough order for carrying first-class passengers 
will mean alot of money, but, on the other hand, it will 
mean very much more to build new vessels. When 
they are fit for sea again there is always the difficulty 
that German practice forces the British engineer to 
forget many of the things which he has learned to 
do mechanically since his apprenticeship, and whether 
as a result or not all these vessels have proved them- 
selves to be coal-eaters on service. All these’ facts 
considered, one cannot help thinking that if they 
reach the average price of £20 per ton, which the 
Prime Minister ventured to prophesy, it will be a 
triumph for Lord Incheape. 

The other side of the picture is that the Red 
Ensign is short of liner tonnage, while the cost of new 
construction is prohibitively high—and shows’ no 
signs of having reached its zenith—that even the 
richest of companies must think twice before placing 
orders. The ships produced in Germany have only 
been equal to our own in very exceptional cases—it 
was their splendid catering and organisation which 
made them so popular—and these ships have received 
very hard handling beside. But they are better than 





nothing, and will at least carry our companies over 
the present mger rush and into the time when, 
it is to be hoped, shipbuilding costs will have found 
their, level. 








Problems of the Electric Railway. 
By G. WUTHRICH, M.LE.E. 
SINGLE-PHASE AND DIRECT-CURRENT SYSTEMS. 


[Recent discussions in the daily and technical 
Press show that the subject of electrification of main 
line railways and the extension of suburban railways 
has again become a very live matter, and readers 
will be interested in the few notes which follow. 
They are admittedly ex parte, as the author, Mr. G. 
Wiithrich, is the British and Colonial engineer for 
the Oerlikon Company of Switzerland, which is a 
strong believer in the single-phase system where 
standardisation is, required. The subject matter 
is admittedly complex, but Mr. Wiithrich holds 
that it is not so much so that the facts can 
not be marshalled, for the sake of comparison, 
under clear and distinct headings, bringing out 
the pros and cons of the only two systems which 
appear to have been brought under consideration for 
application in this country, viz., single-phase current 
and direct current.—Ep. THE E.] 


(A) GENERATION OF SUPPLY CURRENT. 


(a) Generation of Current at the Most Suitable Periodi- 
city.—It is admitted that for the same capacity 
single-phase generators are about 4 per cent. less 
efficient than the three-phase generators utilised in 
conjunction with direct-current traction systems. 
It is also admitted that until quite recently the choice 
of suitable single-phase generators of the desired 
periodicity has been easier in countries where hydro- 
electric installations are feasible, since in these 
countries the speeds can frequently be chosen so as 
to secure the production of rational generators with- 
out making the prime movers, viz., hydraulic turbines, 
irrational. With steam turbines operating directly 
driven. single-phase generators—or three-phase gene- 
rators—the difficulty, nay impossibility, of con- 
structing large steam turbines for the best obtainable 
thermal efficiency, suitable to run at the speed dictated 
by the predetermined minimum number of poles, 
viz., two, certainly presented itself. until recently, 
but to-day mechanical speed-reducing gear for very 
large powers has been proved to be a practical proposi- 
tion on board ship when very much more difficult 
conditions than those appertaining to land generating 
stations have to be met, and whilst perhaps not every 
factory can yet design and construct such a speed- 
reducing gear, there are enough manufacturers avail- 
able, commanding sufficient reliable experience, to 
justify the opinion that the speed difficulty need no 
longer be feared. 

(b) Sites of Generating Stations.—The locality of 
hydro-electric power stations is predetermined, for 
they have, of course, to be erected where the hydraulic 
conditions are most favourable. Where the requisite 
feed points cannot be reached by the directly gene- 
rated single-phase current of 11,000—15,000 volts, 
step-up and step-down transformation must be 
resorted to. But neither can steam power stations 
of the size required be erected anywhere at will. 
Coal transportation and handling and the provision 
of water for condensing are formidable factors, and 
may easily compel engineers to choose sites for their 
traction power stations other than those which would 
be chosen from the point of view of the most rational 
feeding of the trolley line. 

(c) Exchange of Energy between National and Other 
Large Power Stations.—It has been advocated that 
three-phase alternating current of 50 cycles, owing 
to its prevalence and suitability for transmission, 
should be exclusively employed so that an easy 
exchange of energy between the large distribution 
centres over the whole country might be possible. 
But the choice of the traction system is hardly 
affected thereby. for, whilst it is true that rotary 
converters would be necessary to provide single- 
phase current for the railway, they would be just as 
necessary were direct current employed. The follow- 
ing points make the situation clear, so far as the most 
suitable system for generation in relation to the most 
suitable traction system is concerned :— 

(1) Assuming that all national or other large power 
stations were to generate three-phase alternating 
current, and therefore that all current for railways 
was produced by rotary machines, the single-phase 
system would still retain the advantages claimed 
over the direct-current system. 

(2) The ultimate requirements for railways are so 
considerable in comparison to the requirements for 
all industrial purposes, that the cheap production 
of the current consumed by trains is far more im- 
portant than the exchange of surplus energy between 
distribution. centres of traction and ordinary indus- 
trial plants. 

(3) Where energy exchange is desired, the proper 
course would be to transform the surplus energy 
from single-phase to three-phase and not to transform 
the bulk of the energy from three-phase to single- 
phase. 

(4) The importance of the energy exchange is 
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smaller in case of steam than in case of hydraulic 
power, as water cannot often be accumulated, and 
may therefore be spent, uselessly, whilst coal is only 
used in proportion to the energy generated. 

(5) Regarding the use of surplus energy, the single- 
phase system has special opportunities for electro- 
chemical purposes, while the high-tension direct 
current is not likely to find any use except for traction. 

(6) Properly proportioned railway power stations 
will in any case be utilised to their full capacity for 
traction work alone. 

(7) Energy supplied from other power stations to 
the railway companies in case of emergency will have 
to be transformed, be it to single-phase or direct 
current, and the cost of transformation is in both 
cases approximately the same. 

(8) Summarising, it can be said that the unification 
of the electric system for generation in three-phase 
alternating current commands no advantages for the 
railways which could be proved by figures; it in- 
creases enormously, however, the cost of the energy 
consumed by trains, compared with directly generated 
single-phase current. The exchange of energy and 
use of surplus energy can be effected satisfactorily 
without unification. Even if the unification were 
enforced by law, the single-phase system would 
retain its technical superiority over the direct- 
current system. 


(B) DistrisuTION OF POWER AND TROLLEY VOLTAGE. 


(a) Trolley Voltages and Sub-stations.—The system 
to be adopted depends very largely upon the distance 
between any two feeding points of the line, and it is 
obvious that the capital and standing costs will vary 
to a considerable extent with the number of feeding 
points. It therefore follows that considerable im- 
portance must be placed upon the inter-relations 
between (1) density of traffic, (2) line voltage, (3) 
distance between any two feeding points. 

Tn the diagram shown. which is reproduced from 
Professor W. Kummer’s treatise entitle1 ‘* Power 
Distribution in connection with Electric Traction,” 
1920, these three items are piotted graphically in 
such a manner that the advantages appertaining to 
high-tension alternating current are clearly shown, 
bearing in mind the fact that the maximum direct- 
current voltage which can be used for traction purposes 
at present would only be 5000 volts. and that even 
this pressure has not yet been put to a practical trial 
on a notable scale. In the diagram the abscissze 
represent the total ton-kilometres of traffic per hour 
divided by the total length of the track expressed in 
kilometres. A greater distance between feeding 
points gives a much better proportion between the 
necessary maximum and average output of each 
feeding point, and, as a matter of fact, a more econo- 
mical utilisation of the invested capital. 

It is apparent that an 11,000 or 15,000-volt 
overhead traction system with greater distances 
between sub-stations has more “* breathing ” capacity, 
and is capable of compensating much easier for errors 
of judgment in estimating traffic, a long time ahead. 
It is also apparent that an extra high-tension alter- 
nating-current traction system gives much more 
freedom as regards the choice of the locality of the 
feed points, a factor which, if capitalised for a whole 
system, may easily become of paramount importance 
when the widely differing prices of land and of the 
different conditions to which expropriation of land 
may be subjected are considered. The success of 
high-tension direct-current systems depends much 
more closely upon correct calculation and correct 
judgment in the estimation of traffic both when the 
system is new and fer the future, and it is much more 
difficult, and much more costly, to compensate for 
any errors in this direction, if compensation becomes 
necessary. These few points help to show the different 
capabilities of the two systems as regards the distri- 
bution of energy and its dependence upon the density 
of traffic and the line voltage. 

(6) Troiley Voltage as Affecting the Number and Type 
of Sub-stations.—indirectly, the question of the num- 
ber of sub-stations as affected by the trolley voltage 
has already been dealt with by what has been stated 
under (a). Returning to the diagram, it will be seen 
that for a density of traffic of, say, 2000 ton-kilometres 
per hour and per kilometre of track, and a direct- 
current trolley voltage of 2200 volts, a supply station 
will be necessary every twelve kiloms whilst this 
distance is increased to 22 kiloms. for an 38000-volt 
single-phase trolley voltage, and to 45 kiloms. if this 
voltage is raised to 16,000 volts. Single-phase static 
sub-stations are more efficient than rotary sub- 
stations with static transformers. Wherever several 
rotary converters are to run in parallel, static trans- 
formers are in any case dictated, nearly invariably 
also by the three-phase supply voltage. The overall 
efficiencies of rotary converters with static trans- 
formers hardly exceeds 93} per cent., whereas static 
transformers show a rational efficiency of 98 per cent. 
The maintenance and running cost with the single- 
phase sub-station equipment is a fraction only of 
that of a direct-current station. The iron losses— 
synonymous with the constant losses all the year 
round of transformer sub-stations—of modern trans- 
formers, thanks to the great improvements in the 
manufacture of transformer laminations, have been 
very materially reduced. In connection with a direct- 
current traction system where three-phase generators 
are required for the power station, frequently first 





step-up transformers, and then step-down trans- 
formers in the sub-stations, are needed as well as 
rotary converters. Only static, transformers are 
required for single-phase sub-stations, and no rotary 
means of transformation are necessary. 

Calculating the total overall efficiency of a whole 
traction equipment as from the generating station to 
the rim of the wheels of the electric vehicles, and 
taking as a basis similar traffic conditions on one and 
the same railway, it is possible to secure with a modern 
direct-current railway with rotary converters an 
efficiency of 61 per cent., and with the single-phase 
railway cne of quite 70 per cent. As regards cost, 
one can safely say that single-phase sub-stations, 
equipped with static transformers, cost only about 
one-sixth or one-eighth of sub-stations provided with 
rotary machinery. This is not a contentious point. 
Although the electric equipment of a single-phase 
power station may be approximately twice as dear 
as that of an equivalent three-phase power station 
used for a direct-current traction plant, the total 
expenditure for complete power stations and sub- 
stations will be appreciably smaller—say 30 to 60 per 
cent.—in the case of single-phase, as compared with 
direct-current, owing to the savings in sub-stations. 








As regards buffer stations, it is evident that in 
England the application of electro-chemical accumu- 
lator batteries will be frequently resorted to. It is | 
shown under the heading A (a) that owing to the high | 
voltage applicable in the trolley wire of single-phase 
railways, the distance between tke feeding points | 
is much greater than for direct-current railways ; 
assuming equal traffic conditions, the fluctuations of | 


power in the feeding points are also greater in the | 


direct-current system, and the output capacity of the | 


| Systein. 


equipments the motors are run at their most rational 
voltage for all working conditions by adjusting the 
voltage by means of tappings on the transformers, 
From this it follows that the voltage of a single-phase 
coach and locomotive equipment can be adjusted for 
any draw-bar pull and any gradient, in the most 
rational manner at will, whilst with direct-current 
motor equipments one is bound to a single voltage— 
or to two, of two adjoining systems—or to two 
particular types of connections for the motors, series 
and parallel. The rest must be done by energy. 
consuming resistance control. _ With direct-current 
systems, fluctuations in the supply voltage are of 
far-reaching importance, and if for some unforeseen 
reason at a particular locality the density of the traffic 
becomes unexpectedly great, the drop of voltage may 
be so considerable that all efforts to work to a time- 
table are illusory. If for the control circuits no 
independent current supply is provided, the centactors 
will cease to operate, and if this difficulty can be 
overcome it nevertheless remains a fact that for the 
reduced voltage, the series parallel connections 
supplemented with resistance control cannot 
utilised as rationally as if the supply voltage were kept 
reasonably constant. 

In single-phase traction the operating voltage for 
the vehicles can be adjusted to the traffic conditions, 
even though these conditions are such as to cause an 
exceptionally heavy drop of voltage in the supply 
In an extreme case, the drop of voltage in tlie 
single-phase system might be so considerable as to 


be 


reduce the supply voltage to the level of the voltage 


for which the vehicle equipment was designed, pro- 
vided, of course, that the current had not before 
then fused the supply wire. The maintenance of a 
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USE OF SINGLE-PHASE AND DIRECT CURRENT FOR TRACTION 


buffer stations has acccerdingly te be correspondingly 
higher. Although it is possible to concentrate the 
buffering of several feeding points in one buffer 
station, no satisfactory results can be obtained. 
Careful calculations made by the Swiss Committee 
for studying the electrification of the Swiss Federal 
Railways. have given the following results :—Sub- 
divided buffering stations in case of direct-current 
traction systems are more economical than centralised 
buffering, but if single-phase current is applied the 
costs of buffering are not nearly as high as in con- 
nection with a direct-current system. 

(c) Trolley Voltage as Affecting the Equipments of the 
Electric Vehicles.—The trolley voltage in connection 
with direct-current systems imposes, ipso facto, upon 
the designer the voltage for the motors and for the 
apparatus, and he is not, therefore, free to design 
the equipments to the best advantage. With the 
single-phase extra high-tension traction system, the 
designer is absolutely free to choose the technically 
best, and commercially most rational, voltage for his 
equipments. With the extra high-tension direct- 
current systems already established and still contem- 
plated, the limiting factor for the voltage is, in reality, 
the reliability of the equipments, and from the desire 
—nay, necessity—of raising the direct-current. voltage 
as high as possible, it will be recognised that the 
designers of the equipments have been forced to come 
into line as far as possible, without sacrificing too much 
that all-important factor in traction work—reliability. 
With direct-current equipments, one is forced either 
to comply with the motor and control gear voltage 
dictated by the transmission of supply conditions, or 
to sacrifice advantages in control. Resistance control 





becomes unavoidable; whereas with single-phase 


time-table with single-phase equipments is therefore 
much more certain than with a direct-current supply 
system, even if it be granted that the fluctuation of 
the voltage in the direct-current system is not so 
pronounced as in the single-phase system, The 
internal equipment of the locomotives—and the 
power station generating plant—being independent 
of the trolley voltage, it follows that should an adopted 
trolley voltage cease, owing to developments, to 
satisfy the traffic conditions, it is relatively easy to 
increase the supply voltage, usually only an altera- 
tion of the main transformers on the locomotives 
being entailed. With direct-current traction, once 
a-supply voltage is adopted it must be adhered to, 
if the vehicle equipments are not to be largely 
scrapped. 

(d) Trolley Voltage as Affecting the Cost of Trolley 
Wtres.—Here the advantage is obviously with the 
single-phase traction system. The relation between 
the cost of the total amount of copper utilised, and 
the pressure drops and watt losses, is much more 
favourable with the single-phase system than with 
the direct-current system, as the single-phase system 
is independent of any drop in the supply voltage, 
seeing that this drop can be compensated for by the 
transformers on the vehicles. Owing to the lower 
pressure and consequently higher. current for 
given traffic conditions, considerably more money 
will have to be spent for the trolley wires in the case 
of direct-current traction as compared with single- 
phase traction. 

(e) General Remarks on Trolley Wires.—Direct- 
current equipments constructed for the pressures 
already in fairly regular use can be considered as 
perfectly satisfactory for suburban traffic. _ The 
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moment we come, however, to main”line electrifica- 
tion, the voltage which is satisfactory for suburban 
work is no longer sufficiently high if excessive ex- 
penditure in copper along the line and in the sub- 
stations is to be avoided. It is therefore not correct 
in this respect to speak of ‘‘ a’ direct-current system, 
as it must at once be subdivided into two, that is to 
say, two entirely independent direct-current systems 
are required in order to satisfy the conditions of 
suburban and main line electrification. 

By way of a small digression, the following com- 
ments may be added here :—Direct-current equip- 
ments have not been reduced to uniform systems for 
all railway purposes. In connection with single- 
phase equipments, the overhead wire, adaptable to 
practically any type of collector, completely solves 
the proposition. With direct-current equipments 
there are @ variety of designs :—(1) One-pressuire 
rail; return current by track rail. (2) Two-pressure 
rails; return current by track rails, three-wire 
system, (3) One-pressure rail; return current by 
insulated separate rai]. (4) Overhead collection, 

There are other varieties, including under-running 

protected collection, but the previous enumeration 
demonstrates that the users of direct-current equip- 
ments have not agreed upon a uniform direct-current 
system. Furthermore, as regards pressure, we have 
in this country and elsewhere, either in use or con- 
templated, 600-volt systems, 1200-volt. systems, 
1500-volt systems, 3000-volt systems, and three-wire 
systems. 
}. High-tension direct-current equipments cannot 
cover the ground of all electric traction requirements, 
as the initial pressure may be 1000 or 1500 or even 
3000 volts, and engineers may later on be forced to 
refit from a lower voltage to a higher voltage. With 
alternating-current equipments, it is possible to begin 
with such a pressure, whether it be 11,000 or 15,000 
volts, as will cover all possible future requirements for 
a whole line or for a whole country. Either voltage 
will enable the designer to electrify any suburban 
lines or the whole country, and without fear of having 
made @ mistake or being compelled sooner or later 
to change the system due to increased traffic or 
similar considerations. 


(C) CompaARIsON OF WEIGHTS oF Motor CoAcH AND 
Locomotive EquirpMENTs, 


A multitude of calculations and experience with 
equipments in service has proved undeniably that if 
the periodicity for traction purposes is chosen un- 
hampered by other supply conditions, if it is, for 
instance, fixed at 15—or 16%—periods per second, 
that the single-phase current equipments for motor 
coaches are, if anything at all, certainly not more 
than 5 per cent. heavier than direct-current equip- 
ments, and in connection with locomotives the 
difference may perhaps reach 10 per cent. Most 
recent developments, however, have demonstrated 
that to-day there is practically no difference in weight 
between single-phase current and direct-current 
equipments, With a periodicity of 25 per second, the 
comparison is not quite so favourable for single- 
phase current. These statements are absolutely 
reliable, particularly if the comparison is effected 
upon the fairer base of equal torques, or, better still, 
equal draw-bar pulls in both eases, and not so much 
upon the speeds to be attained. It should be admitted 
here, however, that if there were a difference in the 
deadweight of electric locomotives or motor coaches 
in favour of direct-current vehicles, this difference 
would not fall very heavily into account when con- 
sidering the total weight of the ready-for-service 
train. This contention is all the more significant 
when considering that all three electric traction 
systems—single-phase, direct-current and three-phase 
current—have a very great advantage over steam 
locomotion, in so far as the “ train movers” of all 
three electric systems are much lighter than the most 
modern steam locomotives of the same capacity. 


(D) RELIABILITY OF PLANT. 


Single-phase generators and static transformers 
are the most simple electrical machines imaginable ; 
no elaboration of this statement should be nvcessary. 
Single-phase equipments, both control and motors, 
both for motor coaches and for locomotives are now- 
adays as robust and as reliable in maintenance as 
the best direct-current equipments. The windings 
of the motors may be a little more complicated than 
those of ordinary direct-current series-wound traction 
motors, but not appreciably more than those of direct- 
current traction motors fitted with auxiliary poles. 
In any case, there is no reason whatsoever why modern 
single-phase traction motors should not be in every 
respect—as regards maintenance and commutation— 
as satisfactory in performance as_ direct-current 
motors. When discussing this question, it is, of 
course, desirable that opinion be taken from a manu- 
facturer experienced in the design and_ construction 


of single-phase traction motors and direct current’ 


motors in general, and not by one who has 
experienced disappointments with the former type 
of motor or who has concentrated mainly on direct- 
current traction. 


(E) Inpvottve INTERFERENCES wirH TELEPHONE 
Systems. 


_It has been stated in the Press and in reports from 
time to time that the protective devi es and measures 





required for the suppression of inductive interferences 
on telephone systems in connection with}high-tension 
single-phase traction systems accounts in some cases 
for as much as six times the cost required for similar 
devices in connection with direct-current systems. 
Such statements should not remain unchallenged. 
They appear to be based upon results obtained either 
with a wrongly conceived single-phase traction 
system or with wrongly designed generating plant 
and motors. In America the inductive interferences 
expressed in noise-units, in long-distance cables, 
are considered as not sufficient to render a conversa- 
tion difficult over a copper line 320 kiioms. long, 
when the total of these noise-units does not 
exceed 200. In connection with rural circuits 
500 noise-units appear to be permissible—see the 
publication by Mr. Harward S. Phelps, in the 
Telephone Engineer. It is of interest here to note 
that authoritative measurements on the Loetschberg 
Railway in Switzerland under normal working con- 
ditions proved that the total number of noise-units 
did not exceed 40, 7.e., one-fifth, of what is considered 
in America as permissible for long-distance telephones 
and one-tenth of what is still considered as harmless 
for rural telephones. What preventive apparatus 
has to be provided, what money has to be spent, to 
obtain this result ? A judicious system of cables and 
feeders pre-supposed, the result can be obtained by 
designing the machinery so as to secure as nearly as 
possible a true sine wave voltage curve, nothing more. 
nothing less. 

It appears to the writer that only with constant 
current is a single-phase system under a pronounced 
disadvantage compared with the direct-current 
system. Under practical conditions, however, with 
fluctuating loads and short circuits making them- 
selves felt, the direct-current system becomes an 
alternating-current system of sorts which will in- 
ductively interfere with adjacent telephone circuits. 
The direct-current system, furthermore, induces high 
frequency, extra high-tension currents, which can 
cause endless trouble owing to the piercing of the 
insulation of the system at all sorts of unexpected 
spots. This question of the troubles brought about 
by induced high-frequency currents in a direct- 
current traction system, indeed, appears to be not 
yet thoroughly sifted, and the London Underground, 
suburban and tube railways, for instance, apparently 
consider that it is sufficient to repair the breakdown 
when a “ piercing of insulation” or a putting out of 
commission of a motor or apparat’s occurs. No com- 
prehensive and systematic remedy against this 
peculiar difficulty seems to have been evolved. It 
may be that breakdowns do not occur sufficiently 
frequently to justify far-reaching corrective measures, 
though, of course, a stoppage in the middle of a 
traffic peak is always a nuisance and a source of loss 
of revenue. Apart from load fluctuations and short 
circuits, a direct-current traction system. can aiso 
cause noise interferences, similar to those experienced 
with incorrectly designed single-phase systems, if the 
E.M.F. curve of the dynamo is not a smooth one, 
7.e., on account of the wrongly shaped slots or pole- 
shoes. The writer suspects that if the apparently 
wrongly designed single-phase machinery, which 
appears to have been responsibie for the expenditure 
of capital—as indicated at the beginning of this 
paragraph—for the purpose of suppressing inductive 
interferences upon telephones, had been correctly 
designed, the multiplier for the cost, as compared with 
the direct-current system, would have been reduced 
from the value of six down to a value approaching 
one. 

(f) Earth Current in Connection with Electric Trac- 
tion and Corrosion Resulting Therefrom.—Ever since 
electric trams, suburban and overland railways have 
been in operation, more or less serious complaints 
have had to be combated in connection with the 
phenomenal corrosion troubles affecting gas and 
water piping, clectric cable armouring, &c. In many 
cases the damage done has been considerable; the 
remedy, where possible, costly. The trouble varies, 
of course, with the nature and strength of the earth 
currents, the conductivity of the earth, enhanced by 
salts, acids, humidity, &c., and the proximity and 
position of the objects subjected to the ccrrosive 
action. The corrosive action we have under con- 
sideration is, of course, entirely due to the electrolytic 
action oi the earth currents. It is only to be met with 
where the traction system is based upon direct 
current. Messrs. Burton McCallum and G. H. 
Ahlborn demonstrated—see ‘‘ Proceedings’ of the 
A.IL.E.E., 1916, page 371—that even alternating 
current with as low a periodicity as 5 per minute are 
free from corrosive effects upon directly exposed 
objects. It stands to reason that she troubles experi- 
enced in connection with ordinary 500 and 600-volt 
direct-current tramway and suburban railway systems 
will be greatly accentuated when such systems are 
extended or when the electrification of main lines is 
taken in hand ; the limitation of stray—i.e., earth— 
current in connection with high-tension direct-current 
traction systems by incans of improving the bondage 
between rails, by reducing the rail resistance—i.e., 
the drop of voltage, &c. &c.—must become a subject 
for particular study, and is bound to impose bigger 
capital outlays upon ‘high-tension traction systems 
than those required had these difficulties of corrosion 
not to be met with. The subject is extremely com- 
plex and by no means yet fully explored. ‘The report 





issued by the Secretary-General of the Swiss Institu- 
tion of Electrical Engineers—see Bulletin, Nos. 7 and 
8, July and August, 1918—indicates in an able 
manner the surprises and disappointments the unwary 
may have to contend with. 

(g) Regenerative Braking System.—This question is 
not of equal importance in all countries. In moun- 
tainous countries, such as Switzerland, it is bound to 
be very much more important than, for instance, in 
Great Britain, though a regenerative braking system 
is certain to find beneficial and rational application 
on the South Wales railroads, and also in Scotland. . 
Besides returning the regenerated power into the 
supply system, regenerative braking has the great 
advantage over mechanical braking that it saves the 
wear of the tyres and brake blocks appreciably. The 
greater the weight of the train, which has to he 
stopped electrically, the greater, of course, the 
advantage. It stands, therefore, to reason that it 
should be the aim of the traffic authorities to brake 
a train on the downhill journey electrically. In the 
past, the single-phase current system had to. face 
the reproach that it was unsuited for electrical, 
braking. This condition of affairs has, however 
totally changed in recent times, and the Oerlikon 
Company has succeeded in demonstrating that 
electrical braking with single-phase locomotives is 
extraordinarily simple. No damping resistances‘ 
special over-excited resistances, current transformers, 
excitation equipments, and phase transformers are 
required, and an ordinary, choking coil. with a,pre- 
determined reactance valu> is the only apparatus 
which is added to the standard motor installation. 
This apparatus does not much increase the total 
weight of the vehicle, and is absolutely effective. 
This braking system, which was originated by Dr. 
H. Behn-Eschenburg, is described in THE ENGINEER 
for July 30th last. 

The characteristic property of the braking system 
lies therein, that the braking effort is secured inde- 
dependently of the speed, and is only dependent on 
the voltage. For this reason the braking is made 
extraordinarily stable, since, with a given train 
weight, any speed may be maintained simply by 
adjusting the brake. It may be of interest to note 
here that electric braking cannot be applied in con- 
nection with direct-current traction systems operating 
with mercury rectifier sub-stations. 

Conclusion.—It appears to the writer that the extra 
high-tension low periodicity single-phase current 
system is at present alone capable of lending itself 
to immediate and simultaneous standardisation for 
both suburban and main line traction. 

If it is, however, a question of electrifying ay indi- 
vidual line, absolutely independent of future exten- 
sions, or of linking up conditions with other railways, 
then the problem of finding a solution to the question, 
‘“* What is the most rational system ? ’’ must be studied 
afresh. Depending upon local conditions, the length 
and gradients of the line, the power supply conditions, 
&ec., it may be that in one case direct-current, in’ 
another single-phase current, and still in another case 
even three-phase, current may be used with advan- 
tage, as the medium for propelling the motor coaches 
or locomotives. This openness of mind with regard 
to the system that can best be adepted has all along 
characterised the Oerlikon Company. 








Restored Enemy Patents. 


Durie the war certain enemy patents were sealed to 
the Public Trustee instead of to the inventor, It has now 
been settled that the Trustee shall divest himself of these 
patents, and as there is a good deal of uncertainty as to 
the law and practice underlying the matter some informa- 
tion will probably be useful, not only to those who filed 
the applications, but also to those who desire to own the 
patents or to watch what happens in connection with 
them. 

In the first place, the only patents that are being dealt 
with are those of German origin. 

The basis of the matter is to be found in Article 306 of 
the Peace Treaty, which provides that each of the Allied 
Powers reserves to itaelf the right to impose such conditions 
on the rights of industrial property acquired before or 
during the war, whether by granting licences or other- 
wise, as may be considered necessary in the public interest 
or for assuring a fair treatment by Germany of the rights 
of like property held in that country. Further, it provides 
that in the event of the application of the above provisions 
there shall be paid reasonable indemnities or royalties, 
which are to be settled in the same way as other sums duo 
to German nationals which are directed to. be dealt with 
by the present Treaty. A reservation was made to treat 
as void any transfer of industrial property effected after 
August Ist, 1914, which would have the result of defeating 
the objects of the Treaty. ; 

Subsequently instances were brought to tho notice of 
the Board of Trade in which arrangements had been con- 
cluded between German nationals and other persons with 
regard to industrial property, and attention was drawn 
by the Board to the above proviso. The Board gave notice 
that it proposed to issue at an early date an Order setting 
out the conditions upon which such transactions might 
be made, and that in the meantime all those referred to 
above were inadmissible. The Order was recently made, 
namely, on July 19th. It provides that the custodian of 
the enemy patents shall forthwith divest himself of the 
patents and applications vested in him in favour of the 
respective persons who were entitled to them at the com- 
mencement of the late war between the United Kingdom 
and Germany. ‘The Order provides for licences and 
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expropriation of patents and, in addition, contains a | is raised above the centre line, flow takes place in one and, acting as a variable stroke hydraulic pump, 


clause that all monies whic 


nationals shall be divided and paid as follows :—In the | 


case of voluntary dealings, 75 per cent. to the Controller 
of the Clearing 
25 per cent. to the other party or parties concerned ; but 
in all other cases the whole of the monies are to be paid to 


is moved to a position below the centre line. 
| 


| This cover also carries a roller bearing to take the radial 
| load, and a thrust bearing to take the axial load. In each 


h would be payable to German | direction, and this direction is reversed when the track | delivers oil under 


One end of the rotor passes through a stuffing-box | identical Carey machines are coupled u 
Office for the purposes of such office, and | formed in one of the cover plates of the outer casing. | but with their 


| 


the Controller for the purposes of the Clearing Office. | of the five cylinder recesses there is a port F, the outer | 


Pr ovision is made as to royalties which may have acerued 
prior to the restoration of a patent and to existing licences. 
Rules have now been made under the above Order and 
the forms on which application for licences and the like 
shall be made have been settled. 
' The consent of the Board of Trade must be obtained to 
an assignment or licence of the patent rights and a copy 
of the proposed assignment, the terms of which have been 
agreed between the parties, must accompany the applica- 
tion. An application may be made for the grant of a 
licence under a restored patent, in which case a draft 
assignment embodying the terms which the party is pre- 
pared to accept is submitted to the Comptroller of the 
Patent Office. Similar action is taken in the case of an 
application for the revision of the terms of a licence. 

A hearing may be given under the rules, the Comp- 
troller advising the parties before he decides adversely | 
on matters relating to licences or the expropriation, taking | 
over, or selling of restored patent rights. It is understood | 
that the patents which have been sealed to the Public 
Trustee will now be dealt with by the Patent Office and 
dispatched as soon as reasonably possible. 





—— } 





The Carey Oil Transmission 
System. 


Iy our issue of August 14th, 1914, we described and 
illustrated some machines designed by Mr. R. F. Carey | 
for transmitting power by means of oil under pressure. 
At that time the inventor had devised for the purpose 
two forms of pump, both of which were characterised 
through having balls, in the place of discs, as pistons. 
In one arrangement the balls were given their reciprocating 
motion, with regard to the cylinders, by being rotated 
within an excentric ring. In the other the balls were 
attached to short connecting-rods and pinned to revolving 
rings. In the latest machines designed by Mr. Carey, 
one of which we recently saw at work, the first mentioned | 
principle has been adapted and elaborated to form a 
complete change-speed gear. 

}\; Although the general principle of the new pump is the | 
same as that of the machine we have already described, 
some alterations have been made in the details, and we 
thus give a cross section of the new design. 

The rotor of the pump consists of a solid block of steel 
R,§Fig. 1, in which five recesses are formed to act as 


| opening of which is formed in the end face of the rotor. 
This face is of hardened steel and works against a floating 
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FIG. 1—C80SS SECTION 


valve V—see Fig. 2—made of phosphor bronze. The 
valve is capable of a rocking motion through a slight 
angle in any direction, and is also free to move along the 
axis of rotation so that it can adjust itself to suit any 
slight variations in position of the rotor. The usual two 
ports, inlet and outlet, are formed in this valve. The 
back of the valve is provided with two circular recesses 
to which pressure is admitted to hold the valve up 
to its work. In each of these recesses there is a loose 
plunger or dummy piston Y. The dummies are stepped, 
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_ stroke of the motor the speed at whic 


pressure to the other, which acts as 9 
hydraulic motor. Such a gear is shown in Fig. 2. Two 
back to back, 
respective back covers replaced by a single 
junction casing which carries the two floating valvog 
and provides the necessary passages for the flow and 
return of the working fluid. In the pump end the principle 
of stroke variation is| retained, and thus the speed of 
rotation and consequent torque of the motor end is under 
control. In the motor end the stroke is kept constant. 
When the stroke given to the pac equals the fixed 
the pump end is 
driven by its prime mover will produce a like speed of the 
motor end, neglecting a’ slight variation due to slip, 


| At other positions of the control the difference in spoed 


| 


| 
| 


j 


between the two ends of the machine is directly propor. 
tional to the difference in stroke of the pump and the 
motor, and as the torque of the prime mover is constant, 
the torque of the motor shaft theoretically should be 


| increased in inverse proportion to its speed. 


Referting to Fig. 2, it will be observed that two valves 


| are fitted in the junction casing, one to each of the passages 


connecting the main valve ports. These are replenishing 
valves, and their function is to admit oil from the casing 


| into the working circuit to compensate for any loss due 


to leakage. The relief valve A is arranged to operate 
irrespective of the direction of the flow of the oil, so that 
if the passage C be the delivery side and consequently 
under pressure, this pressure will act on the underside of 
the relief valve, overcoming the spring and discharginy 
into the low-pressure passage D. On the other hand, if the 
passage D is under pressure, the discharge is reversed, 
the valve area available for the pressure to act wpon being 
the difference between the underside of the valve and the 
area of the stem. The valve is so proportioned that this 
annular area is equal to the area of the underside, conse- 
quently the valve operates equally in both directions. 
The oil escaping from the pressure side is at once returned 
to the low-pressure side of the working circuit, with the 
result that at no time has any great quantity of fluid to 
pass the replenishing valves, and the risk of @ partia! 
vacuum forming in the system is obviated, 

For many purposes these transmission gears may be 
filled right up with oil, but. when speeds exceeding about 
500 revolutions per minute are_necessary, the resulting 
churning and eddying of the oil causes an appreciable 
drop in efficiency, and it is desirable that the rotors should 
runinair. In this case, however, the oil level is necessarily 
below the replenishing valves, and there is considérah|» 
risk of air being drawn into the cireuit. To meet this 
difficulty a small, centrifugal pump E is employed to 
deliver oil to the chamber G in the junction casing so 
that the chamber is kept full of oil at a pressure of approxi- 
mately 5 lb. per square inch, 

The gear is mounted on a hollow cast iron bed-plate, 
which forms a resorve oil tank and carries the centrifugi! 
pump, which is driven by a belt from the coupling. Drains 
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FIG. 2—LONGITUDINAL AND CROSS SECTIONS OF CAREY CHANGE SPEED GEAR 


eylinders, 
bush in which works an ordinary steel ball, such as is 
commonly used for ball bearings, acting as a piston, and 
having a total clearance of about one one-thousandth of an 
inch. The bal] pistons work in conjunction with a track 
T of glass-hard steel, the track being carried by a cast 
steel ring S which works between guides P, P formed in 
the cast iron main casing or pump body. This ring may 
be moved to different positions in a vertical direction 
between the guides so that varying degrees of excentricity 
may be obtained between the centre of the track and 
the axis of the rotor either above or below the centre 
line. When the centres of both parts coincide no relative | 
radial motion takes place between the rotor and the ball | 
pistons, As the degree of excentricity is increased so 
the quantity of oil delivered by the pump is increased | 


| of the rotor, and the side thrust of the ball pistons. 


Each recess is fitted with a glass-hard steel | %.e., of two different diameters, and are a close sliding | are provided so that leakage from any port of the system 


fit in the recesses, which are of two different sizes to | runs back into the tank and is returned to service by means 


© 


ond. The area of the annular space is equal to | of the centrifugal pump. The address of the makers, 


the area of the smaller portion of the piston. The smaller | the Carey Transmission, Limited, is 38, Victoria-street, 
part of the recess is connected by drilled holes to one | Westminster, 8.W. 1. 


port, the larger or annular space being connected to the | 
opposite port, so that when pressure is present in either ; 
port it acts on the two dummy plungers to force the valve | 
against the rotor. 

Advantage is taken of the pressure acting on the back 
of the valve to overcome the tilting due to the overhang | 


combination of the two thrusts produces, it is claimed, 
true axial and radial loads on the two bearings. 

By combining two machines of the type just described 
it is possible to make a variable speed transmission gear. 








LaunpERERrs’ Researcu Ass0ctaTtioN.—The Secretary of 
the Department of Scientifi¢ and ‘Industrial Research announces 


The | that a licence, under Section 20 of the Companies’ (Consolida- 


tion) Act, 1908, has been issued by the Board of Trade to the 
British Launderers’ R ch. Association, which, has been 
approved by the Department as complying with the conditions 


| laid down in the Government scheme for the encouragement of 
| industrial research. . The secretary of this association is Mr. 


until the limit of travel is reached. When the track T' One machine is driven by a prime mover at a constant | J. J. Stark, 162-5, Bank-chambers, 329, High Holborn, W.C. 
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American Engineering News. 





CLINKER GRINDERS IN FURNACES, 


MecuANICcAaL clinker grinders or rotary ash-discharging 
appliances are being introduced for large boiler plants 
in the United States, the usefulness depending upon 
the care of competent, and reliable attendants. These 
appliances a'e not new, but modern designs are intended 
not only to remove clinkers from the grates and furnaces, 
but also to assure the burning of all combustible material 
in the ash and clinker before the Jatter are dropped into 
the pit of the grinder. For this purpose the grate surface 
is extended at the refuse end of the stoker, and is made 
movable to agitate the clinker, while air is admitted at 
both sides of the top of the pit. For use with the Murphy 
inclined grate, the end section of the grate is more steeply 
inclined and the rocking bars finally feed the clinker to a 
revolving toothed cylinder, which forms the bottom of the 
pit and which crushes the clinker against breaker plates 
before allowing it to fall through. In the Westinghouse 
apparatus, the pit at the end of the grate is about 4ft. 
deep, and at the bottom are two interlocking toothed 
rollers, while sprinkler pipes on either side reduce the 
temperature 80 as to minimise the wear or burning of roller 
teeth by handling very hot clinker. In a non-rotary 
device, the last section of the grate and a plate projecting 
from the bridge wall have a rocking motion which gives a 
toggle action and crushes the clinker as it collects in the 
valley formed by the two rocking members. 


ELECTRIC MINE HOIST. 


At the 1800ft. shaft of the Utah Apex Mine, in America, 
there is an electric hoisting plant capable of raising 1200 
tons of ore daily from the several levels, handling 5-ton 
loads of ore. A double-drum geared hoist lifting at a 
speed of 1500ft. per minute is operated by a 500 horse- 
power motor running at 450 revolutions, there being a 
single-gear reduction of 129 to 19. Speed is regulated by 
the variable resistance or rheostat of the weir-control 
type, using a sodium carbonate solution as a conductor. 
The drums are 7ft. in diameter and 44ft. long, with 
capacity for 3000ft. of lfin. rope. The three-phase, 
60-cyele, 44,000-volt current is stepped down to 2300 volts 
for the hoist. The load in starting a loaded skip is about 
300 ampéres for a few seconds, after which the full-speed 
running current is from 75 to 125 ampéres. The hoist is 
controlled by three levers on the operating platform. 
Waste 1aterial is discharged from the skip into a hopper 
which feeds a belt conveyor on a 50ft. jib anchored to the 
concrete pit of the hopper. This conveyor delivers to the 
bed of a second and portable conveyor having a 40ft. jib 
guyed from a mast, which in turn is guyed from the 
steel headframe. This jib can be swung through an are 
of 90 deg., and can be adjusted easily as the waste bank 
settles or slips. The conveyors are operated by 5 horse- 
power motors. The skip and cage weigh about 2} tons, 
and with the ore and the hoisting rope the total hoisting 
load is nearly 10 tons. 


TUBULAR OIL TANK SHIP OF CONCRETE. 


Two concrete “tankers” for Transatlantic service, 
recently completed at Aransas Pass, Texas, for the France 
and Canada Oil Company, are of novel design and construe- 
tion. The hull is oval in cross section, but is composed of 
two overlapping circles, the narrow central space thus 
formed being utilised as a buoyancy chamber and a com- 
munication passage. The between the circles and 
the keel serves as an oil conduit and the similar space 
between the circles and the centre of the deck forms a 
ventilating chamber. The navigating bridge and quarters 
for officers and crew are in a superstructure amidships. 
At the stern are two Bolinder oil engines for the twin 
screws and a boiler for the windlass, steering gear and 
auxiliaries. The vessel is 298ft. long, 34ft. beam, and 22ft. 
deep, with cargo capacity for 2000 tons or 14,000 barrels 
of oil. The hull was built in sections 30ft. long, each in a 
vertical position, to permit of using a rapid method of 
construction in sliding moulds, as used by the builders 
in the construction of cylindrical bins for grain warehouses. 
A crane tilted the sections to the horizontal position 
on the ways, with spaces of 3ft. between the sections. The 
projecting reinforcing rods were then lapped and clipped 
together, the spaces filled with concrete, and finished 
smooth by the cement gun. The bow and stern sections 
were built in fixed moulds. Crushed coke was used for the 
concrete, 1 part coment to 1 part coke, the weight being 
only 1101b. per cubie foot, with a crushing strength of 
4000 Ib. per square inch. The vessels were launched 
sideways. 


IRON-NICKEL ALLOYS. 


Since the remarkable mechanical properties of iron- 
nickel alloys were disclosed by Riley in 1887, a large 
amount of research work has been undertaken. The 
chief difficulty in the development of these alloys has 
been that the pure alloys do not forge readily, and in 
investigating their magnetic properties it was found 
necessary to add small quantities of some other element 
to make them forgeable or malleable. This matter has 
been investigated by Mr.:T. D. Yensen, and in a paper 
for the American Institute of Mining Engineers he states 
that although photomicrographic study appears to indicate 
a difference in structure between the forgeable and non- 
forgeable alloys, the difference is not such as to give any 
definite answer as to the cause of variation. He presents 
the conclusion that pure iron-nickel alloys do not forge 
readily—if at all—at ordinary forging temperatures, and 
that additions of aluminium, carbon, magnesium, or silicon 
have little effect upon the forgeability. Manganese or 
titanium in amounts of 2 per cent. make the alloys forge- 
able. As the degree of forgeability depends on the relative 
strength of the crystalline and intererystalline or amor- 
phous material, the forgeability can be determined only 
by forging or rolling or a tensile test. The fact, that man- 
ganese and titanium transform iron-nickel from a; non- 
forgeable to a forgeable condition means that these 
elements so strengthen the amorphous material as to 
make it stronger than the crystalline material. 
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THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Who Said “ Fight.” 


WHEN last week the miners’ leaders met’ Sir 
Robert Horne at the Ministry of Labour and refused to 
divide their double-barrelled demand Mr. Smillie repeatedly 
observed that he was prepared to “ fight” to carry what 
he has required of the Government, and he eategorically 
set out the three distinet heads under which, to all intents 
and purposes, he proposes to take the field. Events to 
date concerning the threatened colliers’ strike fairly 
argue that not only Sir Robert Horne, but the whole of 
the coal and iron industries and the country itself, are ready 
to take up Mr. Smillie’s challenge to battle. Regretful 
as is the position, every day adds to the iron and coal- 
masters’ conviction that in the absence of any form of 
compromise from the men, there is no alternative. In a 
fight for economie life the gloves will be off, and no one 
can foresee the end to the disaster to trade and industry 
which must ensue. As has well been remarked, ‘ every 
consideration of common sense, prudence, regard for the 
national welfare—as well as for that of the mining popula- 
tion itself—should make it easy for the miners to call 
off the strike on condition that the question of main- 
taining a supply of coal shall forthwith be reconsidered 
by Parliament, the decisions, if the colliers do not assent 
to them, to go to the electorate for rejection or ratifica- 
tion.”” Personally, I fear, however, that the chance of 
such a course being pursued is remote. The best hope 
for a settlement now seems to rest in the effective inter- 
vention of trade union leaders other than miners, who 
might conceivably be able to induce Mr. Smillie and his 
colleagues to recognise that a “direct action” strike 
would be unpopular with labour and foredoomed to 
failure. It is perfectly plain that the anxiety of the 
working miner to earn higher wages has been adroitly 
utilised to bring “ direet action” into play. Otherwise 
the two claims for the withdrawal of the 14s. 2d. advance 
in selling prices and an advance of 2s. per day in wages 
would not have been bracketed, and the men would not 
have been instructed to vote for a strike. Further, had 
this not been so the colliers’ leaders would even now consent 
to a separation of the claims and allow the men openly to 
say, without fear or favour, whether they desired both 
to be pressed to a crisis. Most of the iron and coalmasters 
in Staffordshire and Warwickshire are forced to one 
conclusion as the week goes out, viz., that Mr. Smillie 
does not want compromise ; perhaps does not even want 
peace. He believes that at the last moment the Govern- 
ment will give way. On that point he is certainly wrong. 
Ministers cannot possibly yield on the price question , 
nor is it believed that they can make any further proposals 
on the wage question. It is, perhaps, a pity the Govern- 
ment proposals were not put forward earlier. They might 
conceivably have affected the result of the miners’ strike 
ballot. But, however that may be, the proposals seem 
to be final. Sir Robert Horne has emphasised beyond 
the possibility of revocation also that the demand for a 
reduced selling price of coal cannot be considered. Coal 
is to be sold to the domestic consumer at what it costs to 
produce. That is the policy of the Government. It is the 
policy of Parliament. Only the Government, so instructed 
by Parliament, can vary it. Much unfavourable comment 
has been aroused in the Birmingham district by Mr. 
Smillie’s unwillingness to promise increased production 
even to tempt a rise in wages. To sum up the situation, 
the miners reject all conciliation. They are “ prepared to 
fight.’’ The miners’ leaders know that a strike, whaitever 
the result, must inflict the gravest injury on the coal 
trade and on the country’s industries generally, and the 
responsibility for such a disaster must rest with them 
alone. 


Iron Markets and the Coal Crisis. 


Uncertainty as to the outcome of the coal crisis 
is causing a feeling of suspense and anxiety in all depart- 
ments of the iron market. In view of the industrial crisis 
business is this week kept within as small a compass as 
possible. A strong undertone upholds prices, however, 
and confidence is expressed in the vitality of the iron and 
steel industries. Ironmasters realise that sto»page now 
would be calamitous, but many of them hold that a weak 
compromise with the miners would be fraught with even 
worse consequences for trade. As to the way in which the 
crisis will be met should the strike actually occur there is a 
variety of opinions as to the policy to be pursued. In the 
pig iron trade smelters are considering the advisability 
of giving provisional notice to their men for September 
25th, and should a strike occur, the Staffordshire furnaces 
will probably be damped down or blown out with a view 
to conserving fuel as long as possible. Much depends, 
however, upon the estimates formed of the probable 
length of the strike. At the galvanised ironworks a week 
or two would see a complete cessation of work, as, owing 
to the small production from the mines, it has been im- 
possible to accumulate any reserves of fuel. Should the 
strike take place it will be felt early by labour at the iron 
and steel works and the engineering works in this district. 
As an instance of what is occurring, I may mention that 
the Patent Shaft and Axletree Company, Limited, of 
Wednesbury, employing some 2000 hands, has posted up 
notices provisionally terminating the workers’ engage- 
ments on September 25th, and numbers of other Birming- 
ham and Staffordshire firms have done the same. The 
Birmingham Chamber of Commerce has forwarded the 
following expression of opinion on the crisis to Sir Robert 
Horne and the Cabinet as a whole: ‘ Resolved, that 
the demands of the miners are wholly unjustifiable, and 
are very injurious to the national interests ; and begs the 
Government entirely to refuse to’ entertain them in view 
of the economic situation of the country.” 


Common Bar Iron 10s. Dearer. 


Although the great body. of , malleable iron- 
maste:s adhere to the resolution which I commended last 





week, to make no advance to customers to recoup the 
increase in railway rates, there is a movement amongst 
the common iron makers to put up nut and bolt iron 10s. 
per ton. As demand runs mainly on local sizes producers 
are not seriously perturbed by the efforts which Belgian 
exporters are making to tighten their hold on this, branch 
of trade. Bars of jin. and upwards have been offered by 
Belgian houses this week at a very low price, but the sizes 
are unsuitable. Makers of Staffordshire merchant bars 
are still able to obtain a premium. over the basis of £30 10s., 
and in some quarters a fear is entertained that the rise of 
£1 per ton in steel bars and angles may even now be 
followed by an advance in merchant iron bars. Small 
rounds, squares and flats realise up to £34 10s. at works. 
Puddled bars command £23 10s. -to £24. Strip makers 
say they are unable to make concessions. Most of the 
business going through carries a premium of about £2 on 
the basis. The downward trend of prices in galvanised 
sheets continues. Business is done at £44 for 24-gauge 
corrugated. Fortunately, the falling off in demand has 
coincided with easier conditions as regards cost of pro- 
duction. Keener competition for business has swept 
away the obstacles against obtaining the thinner gauges. 
Mills are now quoting 26 gauge at £2 extra, and 28 gauge 
at £4 extra, Open annealed sheets realise £38 to £38 10s. 


The Advance of £1 in Steel. 


Last week's advance of £1 per ton in all rolled 
steel is confirmed. Great difficulty is found in getting 
supplies of joists and sections, makers not yet having 
brought their resources to a point at which they can cope 
with the present heavy demand. All constructional steel 
readily commands the 20s. advance, as also do bars and 
angles. Plates are being offered from America and Germany, 
but the quotations are too high to tempt buyers here. There 
is a little Belgian competition in steel, but consignments 
from Belgium are still chiefly confined to small size 
material for nut and bolt makers. Open market prices at 
date on the Birmingham market are :—Hoops £36 10s., 
angles £24, tees £25, joists £24, and ship, bridge and tank 
plates, jin. proportionately, and boiler plates £27 10s. at 
makers’ works. “Semis” are not called for just now to 
more than a limited extent, and prices have eased off to 
£22 to £23. Wire rods have dropped to £30, as quoted by 
British makers. Both manufacturers and merchants are 
heavily stoeked, and the weakening of the market is due 
to anxiety to reduce stocks and still more to the United 
States competition. 


Iron and Steel Scrap. 


Birmingham holders of heavy steel scrap find 
difficulty in getting rid of it at £9 per ton, owing to the 
fact that some thousands of tons are being offered from 
Holland at £8 12s. 6d. per ton on boat, making about 
£9 5s. in South Wales, where, in ordinary times, the greater 
part of the Midland steel scrap is disposed of. The Mid- 
lands price is £10 a ton, which would be equai to £11 
delivered at the South Wales works. Local consumers are 
well bought, and willing to entertain further offers only 
if subject to drastic cuts. Wrought scrap makes £10 10s. 
to £11, and heavy cast £12 district delivery. 


Raw Iron Trade. 


No further advances have been announced in pig 
iron, but.those put on earlier this month are very firmly 
maintained. These prices show an advance of from 12s. 6d. 
to 27s. 6d. on the basis quotations which prevailed before 
the increase in railway freights. It is fair to say, however, 
that the former basis was in many cases only nominal, 
actual selling prices having gone ahead of it, particularly 
as regards many Derbyshire makes. Derbyshire No. 3 
foundry is now quoted up to 287s. 6d., and it is stated 
that business has actually been done up to 285s. The 
limitation reported last week relates, it is now stated, to 
old contracts only. Smelters claim a free hand as regards 
new business. Basis pricés now are :—South Stafford- 
shire: Forge, 267s.; No. 3 foundry, 277s., cold blast, 
365s. Northamptonshire: Forge, 242s. 6d.; No. 3 
foundry, 247s. 6d. ; No. 2, 250s. ;.No. 1, 252s. 6d. Derby- 
shire: Grey forge, 265s., No. 4 foundry, 277s. 6d. ; 
No. 3, 280s.; No. 2, 285s. ; No. 1, 288s.; basic, 277s. 6d. 
at furnaces. Demand, considering present conditions, is 
strong. Pressure for delivery, in fact, at the moment, is 
very heavy, but smelters can only undertake delivery of 
small quantities. Foundry iron is still chiefly in demand. 
Owing to the new railway rates the price of basic slag has 
been increased by 3s. 6d. per ton. 

Electrical Engineers’ Strike. 

The temper of many employers in this district 
just now upon labour matters is sufficiently emphasised 
by the firm stand which the Birmingham masters in the 
engineering trades are taking in common with the other 
districts of the kingdom with regard to the electrical 
workers’ pretensions. They demand a clear ring to fight 
the matter out. free from outside interference, and they 
do not come to'that determination without having a pretty 
clear realisation of what it may involve. With so much that 
is highly combustible in the situation anything may oecur. 
It is the irony of fate that the members of the Electrical 
Trades Union in this district, who have usually been on 
most amicable terms with the employers, should be given 
the alternative of smashing their own union or losing the 
employment over a quarrel about the merits of which 
they do not care. 








LANCASHIRE. 
(From our own Correspondent.) 
MANcHeEsTER, Thursday. 
Iror, Steel, and Metals. 


THE markets in this district are all very much 
affected by the near approach of the time when the 
question of a strike in the coal trade will have to be 
determined either by a peaceable settlement or by the 
opening of a dangerous struggle. It is too much to expect 
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the ordinary trader or manufacturer to be active in his 
business with this tremendous uncertainty hanging over 
him ; and as a consequence business is rapidly diminishing, 
and every buyer is keeping out of the markets as much as 
possible. In these circumstances it is more than usually 
difficult to judge of the real prospects of trade, but it is 
probable that besides the contracting of operations 
because of the threatened strike, there is also some con- 
traction because of a growing feeling that many prices 
are now absolutely at the top, and that to delay buying 
as much as possible is always a wise policy. 


Metals. 


Naturally, the lock-out in the olectrical en- 
gineering industry has a bad effect on the copper market. 
here, but this is probably only a temporary interference 
with consumption. The real causes of the dulness in the 
copper trade are more complex. The report that American 
producers are thinking of reducing the prico of electrolytic 
copper does not affect us very directly because of the 
state of the exchange ; but indirectly it may affect con- 
sumption here, for the comparative cheapness of copper 
and all the principal engineering metals in America must 
tell in favour of the American manufacturing engineer, 
and against his British competitor. To give some idea 
of this position the following priees may be compared :— 
Refined copper: America, 19 cents per pound; Man- 
chester, £110 perton, Foundry iron: America, 50 dol. per 
ton ; Manchester, £14 1Cs. per ton Steel bars : America, 
3.25 cents per pound; Manchester, £30 per ton. . There 
does not at present seem to be any immediate prospect of 
an advance in copper prices, and the reports that Japan 
is again approaching a financial crisis and will probably 
be a seller of copper are not encouraging ; while if there 
should be a general stoppage of industry here the con- 
sumption will, of course, fall off very sharply. The market 
has, howevor, kept very steady during the last fortnight, 
and as the price of standard copper is already low com- 
pared with almost everything else, one may hope that it 
eannot fall very much lower however adverse the tem- 
porary conditions may be. The market for tin has been 
rather quiet, and there is no definite change one way 
or the other. The demand in this district is not very 
good, and so far as merchants are concerned the tendency 
is to neglect the trade. This is natural enough, because 
there is really no room for an adequate merchant’s profit 
now that prices are so high and the cost of finance so much 
greater than it used to be. There has been some American 
buying, but not sufficient to compensate for the dulness 
of the home trade. The movements in the market for 
lead have been a little irregular, but there h=s not yet 
been any definite set-back in the price. A fall of 15s. to 
20s. one day was followed by a rise of the same amount 
next day, so that the market may be described as wobbly. 
The American demand for lead seems to have been the 
main factor in the rise which took place in July, and this 
demand appears now to have been satisfied. The con- 
sumption by electrical cable makers may now be affected 
by the strike in progress, although this effect has not yet 
been felt to any extent. Spelter has been rather quiet, 
but the market does not seem to be so depressed as it was 
a short time ago. Zinc sheets are inclined to be a little 
easier. 

Pig Iron. 

There is very little change to note in the market 
here for foundry iron. There does not seem to be the same 
active buying or inquiry, as many buyers prefer now to 
wait before doing anything further until they are sure 
that the coal trouble will be averted; but apparently no 
one is looking for easier prices yet. Sellers have not much 
to offer, and the Midland makers are not averse from 
accumulating a little good foundry iron in their yards. 
The price for Derbyshire No. 3 varies from £14 10s. to 
£15 per ton delivered here ; and there is no change in the 
position so far as Scotch and Cleveland iron are con- 
cerned. Scotch No. 3 is theoretically at £14 15s. delivered 
here, and Cleveland at £12 3s.: but although there is a 
little of the former available, one does not hear of the 
latter, at any rate, at the theoretical price. Of course, if 
there Were any substantial quantity the Midland makers 
would have to reduce thoir price, and there is no doubt 
that they have plenty of margin with which to do it. 


Finished Material. 

No official change has been made, but the demand 
is quiet, and there seems to be much less buying now going 
on. What is noticeable is that merchants are turning 
their attention to imports, and one hears of cheap lots of 
steel bars coming from the Continent. 


Scrap. 

There is considerable dullness in the market for 
scrap just now, and business seems almost to be at a 
standstill. So far the dealers are keeping up the price for 
east scrap, which ranges from £10 10s, to £11 per ton, but 
they are not now selling much of it. As for heavy wrought 
serap, they seem to be at the mercy of the consumer in 
Lancashire, who is now offering about £9 15s. on trucks, 
or in some cases up to £10 5s. delivered, At the same time 
the bar iron made from this class of scrap is quoted at 
£30 10s. per ton. Steel scrap seems to be a drug, and it is 
now doubtful whether much could be sold even at £9 per 
ten, or, say, £5 per ton less than the price of basie pig iron 


Manchester Association of Engineers. 


The opening function of the coming session will 
be held on Saturday, October 9th, when the members wil. 
have an opportunity of inspecting the works of Sir W. G. 
Armstrong, Whitworth and Co., Limited, Openshaw. In 
the evening the president, Mr. H. Pilling, O.B.E., will 
deliver his inaugural address in the Memorial Hall, Albert- 
squaro. For many years the meetings of this society 
have been held at the Grand Hotel, Manchester, but for 
some considerable time it has been obvious that the 
membership had outgrown the only room in the hotel 
which could be devoted to this purpose. The Council, 
therefore, very wisely decided that the best interests of 
the society could only be served by acquiring a rmore 





spacious hall for the fortnightly meetings. The Memorial 
Hall fulfils the requirements. It is large enough to accom- 
modate several hundred persons, and is particularly well 
adapted for meetings of this nature, It possesses the 
further advantage of being situated only two doors from 
the Engineers’ Club, which many members of the Associa- 
tion are connected with. Tt is a somewhat singular coin- 
cidence that the Manchester Association of Engineers 
should have decided to make this change in its meeting 
place contemporaneously with the step which the Club is 
now taking to acquire more commodious premises for its 
members, With this object the Club has recently obtained 
possession of the whole of the building in which it is now 
housed, together with another building which separates 
the club-house from the Memorial Hall, This block is at 
present let off as offices, and it is the intention of the Club 
Committee to take over these premises as the leases fall 
in. Ultimately, it ishoped that with the extensions referred 
to, the Engineers’ Club will be the largest in Manchester, 
and quite worthy of the great engineering industry of the 
district. 


Manchester College of Technology. 


The prospectus of the part-time courses for 
students in mechanical and electrical engineering for the 
forthcoming session, which commences on October 4th, 
has been issued, The classes are for the most part organised 
to form progressive courses of training. The principal 
courses lead to the Associateship of the Manchester College 
of Technology, and involve attendance on three evenings 
a week during not less than three evening class sessions of 
about twenty-six weeks each, attendance at the mechanical 
or electrical engineers’ day courses—meeting on Mondays 
during two sessions of about forty weeks each—being 
accepted instead of the three years of the advanced evening 
courses in mechanical or electrical engineering. Examina- 
tions are held at the end of each session, and only these 
students who satisfy the examiners are allowed to proceed 
to the following year’s course. Attention is called to the 
apprentices’ day courses, the classes for which are held cn 
Mondays. The advantage of attending these day classes 
are obvious, the students having their evenings free for 
study. It is the custom of many Manchester engineering 
firms to grant some of their most deserving apprentices 
the privilege of attending the Monday classes. 


Thomas Ashbury. 


The death of Mr. Thomas Ashbury, who passed 
away on Saturday, the 11th inst., at the ripe age of eighty- 
four, will be deeply regretted by a very wide circle of 
friends. Mr. Ashbury was probably the oldest engineer 
in the Manchester district. He was for a great part of his 
business career associated with the managerial staff of 
the Ashbury and Railway Carriage Company, Openshaw. 
He will, however, be best remembered on account of his 
long connection with the Manchester Association of 
Engineers, of which he was elected a momber in 1866. 
In 1885 he was elected president of this society, and filled 
that office so efficiently that a testimonial was presented 
to him for his services by the members. About 1890 he 
was appointed a trustee of the Association, which position 
he retained until his death. During his association with 
this body he read several papers or various subjects. He 
rendered valuable service as hon. secretary of the Recep- 
tion Committee to the Iron and Steel Institute when that 
society visited Manchester over twenty years. Apart 
from his technical career Mr. Ashbury took a deep interest 
in social and religious movements. 


BarROw-IN-FurRNEsS, Thursday. 
Hematites. 

All through North Lancashire and Cumberland 
there is a busy state of affairs in the hematite pig iron trade, 
and given normal conditions this should be the case for 
some time tocome. Good ordors are held for ordinary and 
special sorts of iron, and the output is bespoken to about 
the end of the year. But the trouble in the coal trade is 
causing a considerable amount of anxiety, for a stoppage 
at the mines would involve pretty soon a closing down 
of the iron trade. This uncertainty is naturally affecting 
business. Of late there have been inquiries on the part of 
Continental users of metal, and with ordinary conditions 
a reopening of this trade seems probable, although it may 
mean the putting into operation of additional plant, for 
smelto-s have had their hands full of home trade for a very 
considerable time. Mixed numbers of Bessemer iron are 
at £15 5s. per ton net f.o,t., and special ironruns from £16 
5s. to £17 per ton. 


Iron Ore. 


There is a smart demand for hematite iron ore, 
and raisers are unable to meet requirements. Smelters 
throughout the district are using largely of foreign ores. 
Prices are firm at recent advanced rates, with native ores 
running from 59s. to 70s. per ton net at mines. Spanish 
and North African ores are at 53s. 6d. per ton delivered. 


. Steel. 


There is a fair amount of activity to note in the 
steel trade at Barrow and Workington, but the whole of the 
departments are not engaged. Railway material is occupy- 
ing much attention, and various sections of bars and billets 
are being rolled, but little is being done in shipbuilding 
material, the only activity being in the foundries. The 
general demand for steel is only fair. Heavy sections of 
rails are at £25 per ton, with light rails at £27 to £29 per 
ton. Billets are at £25, ship plates £25 10s., and boiler 
plates £31 10s. per ton. The demand for chilled steel 
specialities is good. 


Shipbuilding and Engineering. 


These trades are pretty well employed, but the 
demand for new tonnage is quiet just now. On Tuesday, 
Vickers Limited launched at Barrow a single-screw 
steamer for the Donaldson Line. She is for the meat- 
carrying trade between South America and the United 
Kingdom and Continental ports. 





Fuel. 


There is @ brisk demand for steam coal, and 45, 
per ton is the current quotation, with house coal in keen 
demand at 50s, to 60s. per ton delivered, Coke is in st rong 
demand, and East Coast qualities are at 75s. por ton 
delivered. 








SHEFFIELD. 


(From our own Correspondent. ) 
The Miners’ Threat. 


Tr ‘s impossible to forecast what change a few 
days may have wrought in the grave situation created 
by the miners.. The close of the week may possibly have 
witnessed a big movement toward an amicable settlomen; 
of the dispute. but certainly at the moment of Writing 
such hopes appeared to be receding. There had heey 
suggestions made in some quarters that the Yorkshire 
colliers, who were rather badly “ left ’’ last winter by the 
Federation on the occasion of their own particular strike, 
would not now come to heel at the crack of the Miners’ 
Federation’s whip, but whilst there were no doubt many 
members of the Yorkshire Miners’ Association, as wol! as 
oi the Derbyshire Miners’ Association, who wore strike-sick 
and anxious to preserve poaco, notices to cease work on 
or before the 25th inst. were handed in on Monday on 
behalf of both bodies, and the announcement was made 
that the two Associations would stand loyally by the 
Miners’ Federation’s decision. Whether the excuse for a 
strike will actually arise, or should it do so whether tho 
Associations named will maintain their loyalty to such a 
wrong-headed cause, must be known very soon now, 
if, indeed, a decision on the point has not already been 
reached. As I write, there is a decided increase of possim- 
ism amongst manufacturers hore, who have been counting 
off the number of days they would be able to run without 
renewal of their fuel reserves. Even should a strike not 
materialise, the dislocation of business and the uncer- 
tainty created by the dispute are greatly to be deplored. 
The whole action of the Miners’ Federation is mischievous 
in the extreme, totally unwarranted and calculated to 
tearinto rags the few hopes that remain to us of expanding 
in new oversea markets. So far as the Electrical Traces 
Union is concerned, mid-week brought no change for the 
better in the situation. The lock-out which commenced 
at Penistone, persisted, the employers being determinod 
to uphold their right to appoint a foreman without refor- 
ence to the Electrical Trades Union—and a very correct 
attitude, too. But what short-sighted persons the hot- 
heads of the unions must be to ruin the trade prospects of 
tne country, beside running up the price of all commodities, 
by foreing their extremist views on a community which 
entertains not the slightest sympathy with them, 


Electric Power Extensions. 


A moment when electrical workers are breathing 
out all kinds of threats to hold up municipal tramways, 
lighting and power supplies, &c., seems scarcely opportune 
to boast of what the Sheffield Corporation is doing in the 
matter of the provision of current, but perhaps a few 
brief facts may be permitted. In the first place, demand 
here, as elsewhere, is a good deal above supply, and has 
been for a long time past. During the later stages of the 
war the Government ordered a 28,000-kilowatt plant for 
installation at. an explosive factory at Henbury, near 
Bristol, and having done so altered its mind and abandoned 
the project—a not at all unusual course for Government 
departments to adopt. But Sheffield, always on the look- 
out for bargains, getting wind of the matter, secured an 
option on the plant before it had left the makez’s works. 
None of it arrived at Sheffield, however, before the closes 
of hostilities, and even yet the installation is far from com- 
plete, there having been a great difficulty in obtaining 
certain parts, particularly cables and transformers. The 
first instalment, representing 6000 kilowatts, is now in 
operation, and it is anticipated that another 10,000 kilo- 
watts will be in service next week, leaving a balance of 
12,000-kilowatts, which may not be available until after 
the turn of the year. But new applications for the current 
represent a need for another 40,000 kilowatts, so that the 
equipment at Blackburn Meadows—where the installa- 
tion above-mentioned is being carried out—is to be supple- 
mented by two sets of 10,000 kilowatts each, tenders for 
which are now being invited, the cost of the plant and 
buildings being estimated at £656,000. It will be two or 
three years, however, before the latter plant is running. 
The combined capacity of the Corporation’s Neepsend. 
Kelham Island and Sheaf-street generating stations is 
68,000 kilowatts, and tho undertaking is, I believe, the 
second largest for municipalities in the kingdom, 


Cobalt and Manganese in the Peak. 


A few months ago I mentioned some interesting 
results of a search by Mr. C. 8. Garnett, Assoc. Met, oi 
the Sheffield University, for minerals in the Peak District 
of Darbyshire. Mr. Garnett now says he has discovere | 
several minerals hitherto unknown in Derbyshire, beside 
deposits of manganese ore. The minerals referred to 
are cobalt, disbantile, nephrite, cimolite, utahite, sulphur. 
and allophane, but nothing can yet be said as to their 
presence and availability on a commercial scale, though 
good results are expected from the manganese ore. 


Transport by Canal. 


The light of publicity is being turned once more 
on to the state of the waterway connecting Sheffield with 
the sea, the Sheffield portion being the one that is causing 
most trouble. In fact, this navigation, which in normal 
times has provided the means of transport for large 
tonnages of pig iron, coal and other non-perishable mer- 
chandise into the transit of; which the question of speed 
does not specially enter, is being:so badly ‘neglected, in 
spite of the recent agitation for improvement, that unless 
something can be done in ‘the matter very soon the 
canal will cease to be navigable for the 100-ton boats now 
on that service. As it is, the silt is so pronounced that the 
full tonnage eannot be carried. For years manufacturers 
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whose Works are adjacent to the canal have used the 
waterway: for the transport’ of raw miaterial and certain 
finished goods from and to the Humber ports, thereby 
effecting @ considerable saving compared with railway 
traffic rates. Quite recently, it is stated, one firm,, in 
order to bring a.loaded boat up. to Sheffield from. the 
Humber had to employ four ‘horses to drag the vessel 
over the silt and used over £10 worth of rope on the 
journey! In another case a Sheffield-bound boat had to 
be unloaded en voyage. That was a month ago, and the 
jettisoned cargo has not turned up yet. It would not pay 
io use road transport for the kind of traffic carried canal- 
wise, and manufacturers are very desirous that, at least 
until such time as trading conditions become more nornal, 
the Government should take over the supervision of the 
canal, Which is wanted just now more than ever. 


The General Outlook. 


The general trade position here is filling everyone 
with anxiety, simply because of the uncertainty of all 
things. The oversca buyers are said to be deliberately 
holding off the market because they cannot obtain firm 
quotations and because, even if they did, prices are much 
too high. On the other hand, manufacturers here are in a 
dilemma, They know that plenty of trade is available if 
only labour were in a mood to encourage it ; but they have 
the chagrin of seeing it hung up or passed on to some 
foreign competitor. The result is that this labour-manu- 
factured depression is becoming a very real and marked 
feature of the trade situation, and has now every appear- 
ance of developing seriously during the winter, unless a 
turn for the better is taken very soon. As I tried to show 
last week, the possibilities of active business in most 
departments of Sheffield trade are all present, but the 
policy of labour seems to be to ignore them, and that 
cannot be done for ever with impunity. The light steel 
sections are feeling the restriction of business now, though 
the cutlery branch has nothing to complain about, and 
amongst the few bright spots is railway steel, for which 
there continues to be an increasing demand. The Siamese 
railways are said to be in the market for rolling stoek, 
and a special representative has placed Sheffield on his 
itinerary. In the past some very important business has 
come from that direction, Australia, too, is stated to be 
a buyer of railway steel and rolling stock, for though she 
makes such things herself in these days, her output has 
not yet overtaken her demand. She no longer requires 
steel rails for railways from us, but she still has to import 
trammway rails. I mentioned recently that the Broken 
Hill Company at its Newcastle Steel Works had decided 
to put down a large plate mill for shipbuilding require- 
ments. I now notice that the new Australian tariff 
admits plain steel plate and sheet, also hoop iron, from 
Britain free until January Ist next—in the case of plate 
and sheet up to and including '/,,in. thick, until January 
Ist, 1922—after which very substantial imposts are to 
be put against us, the preference extended to us being 
shown in the fact that for the plate specifically mentioned 
above, the tariff for British material will be 65s. per ton, 
the intermediate tariff 82s. 6d., and the goneral tariff 10¢s. 
Australia is expecting to be able to keep herself going 
shortly with tires and axles, which is rather bad news for 
Sheffield, whose customer she has been for years for such 
things. I met Mr, 8. W. B. McGregor this week and had 
a long chat with him as to the trade position betwoen 
Sheffield and the Commonwealth. Mr. McGregor, who is 
H.M. Senior Trade Commissioner for Australia and com- 
inercial representative there of the Indian Government, 
is of opinion that the 63 per cent. trade we used to do 
with Australia in pre-war days could all be recovered, 
and, in fact, easily increased, but America and other 
foreign rivals are very busy on the ground, 


Iron, Steel, and Coal. 


As mentioned in the *‘ Latest News *’ column last 
week, the advance in pig iron rates has been followed by 
an increase in finished iron and the better classes of 
finished steel of 20s. per ton to cover the rise in railway 
rates ; but soft steel rods have fallen 100s. to £30 per ton, 
high carbon billets 20s. to £25 10s., and soft basic 40s. to 
£23 10s. Specifications and orders for foundry and hema- 
tite pig iron are not so active as recently, and taken alto- 
gether, delivery of iron and steel is not nearly such a 
difficult matter as for some time past. The fuel market 
keeps in an excited condition in view of possibilities, and 
all users. particularly railways and gas and electricity 
undertakings, are pressing for increased deliveries. The 
same feature characterises the house coal market. Blast 
furnace coke is going out of hand very freely at 65s. 9d. 
Best South Yorkshire steam hards are 33s. 2d to 33s 8d.; 
best Derbyshire, 32s. 8d. to 33s. 2d.; seconds and cobbles, 
3ls. 8d. to 32s 2d.; nuts, 3ls. 2d. to 32s. 2d.; washed 
smalls, 28s. 8d. to 30s. 2d.; best hard slacks, 28s. 5d. to 
28s. lld.; seconds, 27s. Ild. to 28s. 5d; soft nutty, 
27s, 8d. to 28s. 2d., peas, 26s. 2d. to 26s. 8d.; and smail 
slacks, 23s. 2d. to 24s. 2d. For house coals branch is 
37s. 2d. to 37s. 8d., and best Silkstone 33s. 8d. to 34s. 8d. 
per ton at pits, 








NORTH OF ENGLAND: 
(From our own Correspondent.) 
Trade and the Miners’ Strike Threat. 


WirH invincible optimism commercial people 
in the North of England still adhere to the belief that a 
way will be found to avert a coal war before the sands of 
time have run out. There was, it is true, keen disappoint- 
ment that the first effort to reach’ a settlement resulted 
in failure, but these feelings are tempered with the hope 
that the miners will ultimately realise the seriousness of 
an issue. in. which the fate of the country is at stake. 
In the event of the miners’ notices taking effect, the 
employers in the North of England propose to keep the 
works in operation as long as possible, and keep the un- 
vate he tae figures as low as cireumstances will allow. 
Judging from past experiences, however, it will hardly 
be possible for the iron and steel trades to carry on for 
more than a fortnight in the event of a cessation of 
deliveries. The shortage of coal and its quality have 





for a long time now been serious problems to the 
iron and steel trades in this district, and it has bean due 
to the shortage of fuel that men have been laid idle at 
different periods. The stocks of fuel at the various works 
are very small, but during the past few days the policy 
has been adopted of sending as much fuel as possible from 
the collieries to the consuming industries. e threat is 
having the effect of holding up business almost completely. 
No one cares to make commitments ahead when there is 
no certainty as to the possibility of the contracts being 
fulfilled. 


Cleveland Irow Trade. 


Business in the Cleveland pig iron trade is almost 
at a standstill pending the outcome of the crisis in the 
coal trade. The position is viewed with much alarm by 
the ironmasters, for a stoppage of fuel supplies would 
mean an early cessation at the furnaces. The position in 
regard to the embargo on the export of Cleveland pig iron, 
self-imposed by the ironmasters in the interests of the home 
consuming trades, has been reviewed this week, but no 
change made. It was not expected that any foundry iron 
could be spared for export, for the supply of this class of 
iron even yet does not meat home requirements, although 
mottled and white irons are known to be fairly plentiful, 
owing to the disproportionate amount of these qualities 
turned out at the furnaces. .There is also a small amount 
of No. | and silicious iron, which it was thought might be 
spared for export. The embargo, however, is to remain 
in force as before, so that hopes of even a limited resump- 
tion of the export trade recede once more into the back- 
ground. To makers, as well as to merchants, the position 
is most disappointing, but home requirements are para- 
mount, and must be met, even at the cost of an entire 
sacrifice of the foreign trade, At the same time, it is felt 
in some quarters to be hardly equitable that Scotland 
should be exporting a certain amount of iron at high prices 
to neutrals, and drawing from Cleveland cheaper iron to 
meet its own needs. When the time comes for Cleveland 
to resume her overseas trade, the cream will assuredly 
have been skimmed, and it may be difficult to get into 
many markets. It is undoubtedly a fact that Belgian 
basic iron is being offered f.o.b. Antwerp at ‘a lower price 
than ours, and Germany is also coming into the market as 
a competitor with foundry iron. Still there are many 
consumers abroad who would be glad to take Cleveland 
iron when they can get it—but that is not yet. Prices 
to the home trade are very firm, No. 3 Cleveland pig iron 
being 225s. and No. 1 237s. 6d. There are no export 
quotations. 


More Furnaces in Blast. 


Some measure of success has attended the efforts 
to increase the output, three more furnaces having been 
blown in recently on Cleveland iron. This accession 
increases the number in blast on the North-East Coast to 
seventy-one, of which thirty are on Cleveland iron, twenty- 
five on hematite, and sixteen on special iron. 


Hematite Pig Iron. 


East Coast hematite pig iron is becoming very 
searce and difficult to obtain. Only occasional small! 
parcels come to the market for export, and for these 
neutrals are paying anything from 280s. to 300s. per ton 
The price to the Allies is nominally 265s. per ton for mixed 
numbers, whilst home sales are still done on the basis of 
260s. for mixed numbers and 262s. 6d. for No. 1. 


Iron-making Materials. 


There is practically no business passing in the 
foreign ore trade, and the market is quite flat. Sellers 
are quoting 47s. 6d. per ton for prompt business, and 48s. 
per ton forward for best Rubio ore of 50 per cent. quality. 
Freights from Bilbao range from 17s. to 17s. 6d. It is 
confirmed that the Dominion Steel Corporation is shipping 
Newfoundland ore to Allied interests in the Tees. One 
cargo has already arrived, and others are to follow. The 
supplies of coke to the furnaces show no improvement, 
and they are barely sufficient for the day-to-day needs. 
Thus the accumulation of reserve stocks is out of the 
question. The price at the ovens of ordinary furnace 
qualities is 62s. 9d. per ton. 


Manufactured Iron and Steel. 


The addition of 20s. per ton to steel prices has 
occasioned a good deal of surprise. It is early yet to be 
precise as to the effects of the advance, as the stagnation 
of the market may be largely attributable to the threat 
of the miners’ strike. But whatever the reason, business 
is slack, and foreign competition, especially in semi- 
finished material, is increasing. High prices are giving 
the Belgians and Americans an opportunity, not only to 
undersell us abroad, but also in the home market, and it 
remains to be seen whether the present high prices can 
be maintained. The new quotations are :—Ship, bridge 
and tank plates, £24 10s.; boiler plates, £31; angles and 
joists, 4-ton minimum, £24; channels and flats, £24 5s.; 
tees, £25 ; rounds and squares, £26 10s.—all with the usual 
extras. Heavy steel rails, £25; fish-plates, £30; soft 
steel billets, £23 10s.; hard billets, £25 10s.; common 
iron bars, £30, iron angles, £30 15s.; tee iron, £31 10s,; 
galvanised sheets, £44 ; black sheets, £38, 


The Coal Trade. 


The Northern coal trade situation displays little 
if any change, the tone throughout being marked by 
extreme anxiety and apprehension, which seems to be 
tore observable as the days pass without any sign of a 
possible settlement of the national coal crisis. While 
the door is still presumably open for further negotiations 
between the respresentatives of the Government and the 
miners, the result of last Thursday’s conference was re- 
garded as distinctly discouraging. There is really no 
market in the ordinary sense of the word, inasmuch as 
there are hardly any coals to offer for sale on the free 
market, but for any lots, large or small, which become 
available the prices aré uj to the top levcls and are very 
strong at that. The ordinary export trade is practically 





suspended ; the collieries cannot entertain any new busi- 
ness, either for prompt or forward, and though loadings 
are. being effected against old contracts, the home trade 
must of necessity take precedence. Exporters are naturally 
anxious to obtain delivery of coal against orders pre- 
viously booked, but even where pre-entries have been 
passed, loadings are not certain to made, as in some 
cases pre-entries have been in hand over a fortnight 
without any result. The call for all classes of fuel for the 
home market continues to be excessively heavy, and in 
the present circumstances receives first consideration, 
but the dispatch, both by sea and rail, is often hampered 
and restricted by wagon and truck shortages. The 
bunker market is exceedingly tight, and supplies are 
abnormally scarce, with the keenest possible competition, 
quite regardless of the quality or class on offer. The prices 
are in the main unchanged, and remain round about the 
recent schedule figures. Coke is in very urgent demand, 
and though the output is fairly good there are no supplies 
of any magnitude for exporters, the output being almost 
entirely absorbed by inland consumers. There are con- 
stant reports of larger and constantly increasing quan- 
tities of American coal reaching Europe and gradually 
displacing North Country coals, not only in Danmark, 
Norway and Sweden, but also in France, Italy, Greece 
and even Egypt, which development is the occasion of 
considerable anxiety and perturbation among those 
chiefly interested in the future of the coal trade, especially 
in Northumberland and Durham, which in the past have 
relied to a great extent on shipments overseas. For 
export, all coal prices are nominally higher, and exceed- 
ingly strong at the increased values, buyers being willing 
to concede any figure if supp'ies can be secured. The 
following are the principal open market quotations :— 
Northumberlands: Best Blyth steams, 150s. to 160s.; 
second Blyth steams, 140s. to 150s.; unscreened, 130s. 
to 140s.; best smalls, 125s. to 130s.; second steam smalls, 
120s.; best screened households, 160s. Durhams: Best 
gas, 125s. to 130s.; second gas, 120s. to 125s.; Wear special 
gas, 130s. to 1408; coking, 125s. to 130s.; bunkers are 
nominally fixed at 75s. to 80s.; foundry coke, 240s. to 
250s.: gas coke, 235s. to 240s. 








SCOTLAND. 
(From our own Correspondent.) 


Strike Prospects. 


Tue Scottish Mine Workers’ Executive met this 
week and arranged to visit as many of the coalfields as 
possible and put tae miners’ case before the men. Arrange- 
ments are completed tor lodging notices where a longer 
notice than one day is required. It is understood that 
Fifeshire and several districts in Stirlingshire are the only 
places in Scotland where more than twenty-four hours’ 
notice is required. At the Lanarkshire collieries the lodging 
of notices is unnecessary, as no agreement exists between 
the miners’ county union and the coalowners with regard 
to the calling of a strike. Consequently, as the ballot of 
this county showed the requisite number in favour of a 
strike the position is that work will cease on Friday, 24th 
inst. It is said that if the strike takes place several pits 
in Ayrshire will never reopen. The managing director of 
one colliery concern has stated that these pits would, in a 
very short time, be flooded to such an extent that it would 
be impossible to restore them to a paying basis. He 
mentioned the case of one pit that is good for twenty years’ 
working, but which he would never dream of reopening 
were it closod down for even a week. There is still a strong 
feeling that the strike will not occur, though the way out 
is obscured at present. 


Coal P,ofits. 


The White Paper just issued dealing with the 
coal profits during the three months may cause a number 
of persons to think hard and probably twice before going 
ahead with a policy endangering the commercial life of 
the nation. The figures for Scotland show a loss, the cost 
of production amounting to £12,142,859, and the proceeds 
from commercial disposals to £11,812,246, showing a 
deficit of over £300,000, or 9.85d. per ton. The aggregate 
number of workers employed in Great Britain during the 
period was 1,178,614, and the tonnage raised per person 
was 49.33. The Scottish mines employed 144,656 persons, 
and the tonnage raised was 58.03. The earnings in Scot- 
land work out at £64 3s. 4d. per person. 


Pig Iron. 


Scotch pig iron continues firm and scarce. 
Export is a trifle busier at present, but the bulk of the 
output is disposed of to local consumers. Quotations are 
still unchanged as follow :—-Hematite £14 5s. per ton 
delivered at local steel works, foundry No. 1 £14 makers’ 
works home delivery; and £16 10s. f.o.r. Glasgow, and 
No. 3 £13 10s. and £16 per ton respectively. 





Finished Iron and Steel. 


While the slowing down in the number of new 
orders is becoming more pronounced the works generally 
have still plenty of business on their books. At the steel 
works there is a large turnover in ship and boiler plates, 
though sectional material is certainly showing a slackness. 
Steel sheets are very busy, and galvanised sheets are more 
in evidence. Good orders are reported for galvanised. 
corrugated sheets for South Africa and the Argentine, the 
material in demand being of standard size for roofing 
purposes. Competitive Belgian malleable iron material 
has made its appearance in the market, though not yet in 
sufficient quantity seriously to affect local industry. 
Home mills are very busy, but are now giving more atten- 
tion to overseas inquiries. While export generally is 
improving, full cargoes are the exception rather than the 
rulé. No alteration in prices has yet been published, but 
indications of easier quotations have been given, par- 
ticularly in respect to the black and galvanised sheet 
department. 
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Coal. 


The Scotch coa market still awaits eventualities, 
and meantime no change is noticeable. The output is 
still behind requirements, and consequently the efforts 
of consumers to lay in stocks against a shortage are not 
meeting With any great success, with the exception, per- 
haps, of housshold merchants, who are doing a big turn- 
over despite higher prices. Shipments are still further 
curtailed and are chiefly confined to coastwise traffic. 
The export turnover in duff material has been a little 
disappointing, though the prices realised range from 
35s. to 40s. per ton. Shipping delays are numerous and 
prolonged, especially in the Fifeshire district, where 
steamers are subjected to from two to three weeks of 
waiting. Owing to the almost entire lack of overseas 
clearances prices are purely nominal and unchanged. The 
aggregate shipments were 96,700 tons against 118,777 
in the preceding week and 340,489 tons in the same week 
of 1913. 


Improved ‘‘ Boring’’ Prosvects. 


The prospects of the boring for petroleum 
operations at West Calder are again brighter. For a con- 
siderable time now the outlook has been most unfavourable. 
It is said, however, that the bore is now in strata which 
the experts consider encouraging, and consequently 
interest in the undertaking has increased and operations 
are again being pushed forward with all possible speed. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Impasse. 


THE commercial element associated with the 
coal trade, and for that matter the general public, too, are 
awaiting the next move of the parties concerned in the 
question whether there is to be a coal strike or not Con- 
sidering the issues at stake, no little amount of patience 
is displayed. This may arise from the belief born of past 
experience so far as this district is concerned of an eleventh 
hour settlement, or it may be that it is thought that there 
is yet plenty of time. The opinion still prevails in many 
quarters that the miners’ leaders are playing a game of 
bluff, and that they are encouraged in this attitude by 
the fact that throughout the whole war period the Govern- 
ment showed a readiness to submit to their demands 
under pressure. In accordance with the decision of the 
Miners’ Federation of Great Britain, notices to terminate 
contracts on September 25th were tendered in most cases 
on Saturday last. It is reported that in some districts, 
notably the Rhymney Valley, many miners failed to hand 
in their notices. In a few instances it is probably correct 
that not more than 50 per cent of the men at some pits 
took the trouble to sign the papers. 


Effect on Other Industries. 


Business in the coal trade is naturally almost at 
a standstill, and the menace of a possible strike is also 
affecting allied industries. In the case of the dock workers, 
for instance, the Swansea Harbour Trustees, at their 
meeting on Monday, passed a resolution giving a precau- 
tionary notice to the employees to substitute day-to-day 
contracts for present contracts. Such notices, however, 
will not ba issued this week. 


Six-hour Day. 


There has been a special conference of the South 
Wales Miners’ Federation this week for the purpose of 
revising rules. Despite the clamour for increased produc- 
tion of coal, the conference decided to insert a rule specify- 
ing the objects of the Federation as “ to secure by indus- 
trial and legislative action a working day of six hours from 
bank to bank.” In view of this decision the miners’ 
leaders can scarcely be credited with having the country’s 
welfare at heart, as they know full well what reduced 
output must entail. Production now shows a falling off 
despite the fact that there are thousands more men 
employed in the mines than in pre-war days. Among other 
proposals submitted to the conference bearing on the 
administrative side of the Federation were resolutions that 
members of Parliament and miners’ agents should be 
ineligible for membership of the Executive Council, but 
these proposals were negatived. It was, however, decided 
that the position of the secretary should be a full-time 
appointment, and that the secretary should not be allowed 
to hold the position as a member of Parliament. It was 
further agreed to add to the rules clauses extending the 
membership of the Federation so as to include colliery 
officials, master hauliers, and traffic managers, as well as 
ordinary colliery workers. 


Steelworks Strike Threatened. 


Notices served by the quarrymen engaged by 
Guest, Keen and Nettlefolds, Limited, were due to expire 
on Wednesday of this week, so that unless something 
unexpected has happened these men, numbering about 
100, will be idle by the time this letter reaches you, and 
about 6000 other workers at the Dowlais Iron and Steel 
Works will be involved. The quarrymen hold the key to 
the position. These men a few months ago joined the 
South Wales Miners’ Federation, who, of course, have 
taken up their case, and it is contended that the men have 
severed their connection with the old sliding scale agree- 
ment. The men’s demands include the abolition of sub- 
contracting and the setting up of a system of wages similar 
to that in the coalfield. The management of the Dowlais 
Works, however, maintains that the quarrymen are still 
parties to the sliding scale arreement of January 2nd last, 
and claim twenty-eight days’ notice under the agree- 
ment, at the same time resenting interference in the dispute 
of the miners’ agent. The quarrymen were formerly 
members of the Blast furnacvmen’s Union, which entered 
into the agreement with the employers of January last, by 
which the sliding scale was to operate for another eighteen 
months. The men received and accepted an advance of 
9} per cent. under that scale in April last, when the meni 


agreed to join the Miners’ Federation. The representative 
of the Ministry of Labour urged last week that the question 
as to their connection with the sliding scale should go to 
arbitration, but the men’s representative held that the 
matter was not one for arbitration. 


Current Business. 


There is practically no business of any account 
passing on the coal market, The outlook is too uncertain 
for forward operations, and for early shipment coal 
supplies are very scarce, if not unobtainable; while, 
furthermore, it is almost impossible to secure the release 
of coals for export, unless they comprise the very inferior 
descriptions which are not regarded as suitable for home 
requirements or for bunkering purposes. Such coals, 
however, form but a very small percentage of the output. 
Inquiries all round are very numerous, but so far as 
exporters are concerned they cannot seriously entertain 
them, as they recognise that in the preseit conditions 
of severely restricted exports, efforts to execute orders are 
little more than futile. Furthermore, colliery companies 
are very fully booked up and their difficulties in meeting 
even contract obligations are enhanced by the unsatis- 
factory outputs they are obtaining. The tone of the 
market is quite strong and prices are nominally 115s. to 
120s. for large, 105s. to 107s. 6d. for through, and 90s. to 
97s. 6d. for steam smalls. There is also a very pressing 
inquiry for bunker coals. Many owners, who have failed 
to get outward cargoes for their tonnage, continue to send 
their steamers away in ballast rather than risk having 
them held up during the strike period. Close on 140 
steamers went away light in August, and the same practice 
is still being adopted. Difficulty is, however, being expe- 
rienced in getting bunker coals, as collieries are so heavily 
committed, The coke market is also very firm. Buyers 
are offering 255s. to 260s. per ton for export, but makers 
have exhausted their export quantities for this month. 
The demand for patent fuel keeps very active, and 150s. 
is easily obtainable, but makers are fully stemmed to the 
middle of next month, Pitwood supplies are fairly good 
and the market rules about 50s. to 52s. 6d 


The Ship-repairing Industry. 


Next in importance to the coal mining and the 
iron and steel industry comes the ship-repairing industry 
in ths district, and unfortunately the position at present 
is not as. satisfactory as could be desired. Until recently 
employers had more orders than they could cope with. 
The various grades of workmen, not content with good 
wages, have for several years past made constant demands 
for increased money and new conditions, the effect of 
which, employers warned them, would be that they would 
be unable to compete for business when more normal 
conditions prevailed. Such warnings, however, were not 
heeded, but it is now discovered that they were fully 
justified. Shipowners find that repairs are executed more 
cheaply and quickly abroad, and consequently orders are 
going to the Continent. The men are up in arms about it, 
and at a recent meeting of delegates representing several 
of the ship-repairing trades for this district, including 
boilermakers, engineers and shipwrights, the shortage of 
employment was discussed. The action of shipowners in 
sending their repairs to foreign ports was strongly criticised 
and threats of withdrawal of labour were made, but on this 
point no decision was come to, it being left to a committee 
to draft proposals to be submitted to a later meeting. It 
appears that some of the men have not participated in the 
award of the Industrial Court of March 10th last, and are 
dissatisfied. 


Newport. 
The steam coal market keeps very strong, as 
the demand far exceeds the supply. Collieries are full up 
with orders. 


The tone of the anthracite market is well main- 
tained. The demand both from consumers at home and 
abroad is very active. 








Latest News from the Provinces. 


SHEFFIELD 
Big Rolling Stock Order. 


Craven’s Raitway CARRIAGE AND WAGON 
Company, LimiTED, of Darnall, in which John Brown and 
Co., Limited, hold a considerable interest, inform me that 
an order has been placed with them by the Egyptian State 
Railways for the supply of fifty bogie petroleum tank 
wagons of a capacity of 30 tons each. 





WALES AND ADJOINING COUNTIES. 
Swansea Metal Market. 


The tin-plate market is quiet, and comparatively 
little new business is passing. There is slightly more 
inquiry about than was the case recently, but a much more 
active demand is looked for when the cloud overhanging 
the coalfield is dispersed. Prices aré on the basis of 54s. 
to 58s, 6d. for I.C, 20 by 14, other quotations being — 
Block tin,cash £274 10s., three months £279 15s. ; copper, 
eash £99 15s., three months £99 15s. ; Spanish iead, cash 
£35, three months £34 15s. ; spelter, cash £39 2s 6d., three 
months £40 12s, 6d. 





Tue Parent Orrice Lrprary.—The Patent Office Library is 
open to the public daily except on Sundays, Good Friday, 
Christmas Day, Whitsun.Eve, and Bank Holidays. On and after 
October Ist, 1920; the. hours of opening will be from 10 a.m_ to 
9 p.m., except on Christmas Eve and Easter Eve, when the 





library is closed at 4 p.in. : 





LAUNCHES AND: TRIAL TRIPS. 





NIOBE, steel screw steamer for coal trade ; built by the Blyth 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of G. Lamy and Company ; dimensions, length 260ft., breadth 
37ft. 3in., depth moulded 18ft. Jin. Engines, triple-expansion, 
2lin., 34in., and, 56in. by 36in. stroke, pressure 190 lb.; eon- 
structed by North Eastern Marine Engineering Compan; , 
Limited ; trial trip, Tuesday, August 24th. 3 

O1n steamer, “*N” type standard vessel; built by Harland 
and Wolff, Limited ; to the order of British Mexican Petrolew 
Company, Limited ; dimensions, length 428ft,, breadth 55ft. 
5in., and depth 38ft.; to carry 6000 gross tonnage. Engines, 
triple-expansion ; launch, Thursday, August 26th. 


Bitton ; built by J. Samuel White and Co., Limited ;, tria 
trip, August 27th. 

P.L.M. 21, large cantilever-framed steamer ; built by Sir 
Raylton Dixon and Co., Limited ; to the order of La Compagnie 
des Chemins de Fer de Paris & Lyon et la Mediterranee ; 
dimensions, length 400ft,, breadth 56ft., depth moulded 56ft.; 
to carry 8900 tons deadweight. Engines, quadruple-expansion, 
23in., 324in., 47in., and 68in. by 48in. stroke, pressure 220 lb.; 
Howden’s forced draught fitted ; constructed by North-Eastern 
Marine Engineering Company, Limited; launch, Tuesday, 
August 31st. 

VANELLUS, single-screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of Cork Steamship 
Company, Limited ; dimensions, length 290ft., breadth 42ft, 6in., 
depth 27ft. 10in.; to carry 3100 tons deadweight. Engines con- 
structed by the builders ; launch, Wednesday, September Ist. 

YORKSHIRE, twin-screw passenger steamer ; built by Harland 
and Wolff, Limited ; to the order of Bibby Line ; dimensions, 
length 504ft., breadth 58ft., depth 35ft.; gross tonnage of 10,500. 
Engines, two sets geared turbines ; boilers, coal or oil fired ; 
trial trip, Thursday, September 2nd. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that Mr. 8. L. Martin has resigned the 
position of sales manager to Robert Warner and Co. (Engineers), 
Limited, as from August 27th. 

Mr. Lasceries Farrineron, A.M.1.E.E., Collins House, 
360-366, Collins-street, Melbourne, has been appointed solv 
agent in Australia for Wild-Barfield electric furnaces, 

A NEW company, to be known as Auto-Traction, has been 
established at Antwerp for the manufacture and sale of motor 
tractors. The company will exploit especially the Leytens 
patents. 

To fulfil an urgent order on the Continent, Messrs. George 
Kent, Limited, recently sent a water meter by aeroplane to 
Brussels, probably the first water meter dispatched by the latest 
method of transportation. 

Mr. ANDREW Browy, M.I. Mech. E., Assoc. M. Inst, C.E., 
who has been London representative for James Carrick and 
Sons, Limited, crane makers, Edinburgh, for many years, 
has been elected to the board of directors of that company. 


A. C. Porrer AND CompaNy, the artesian well engineers, of 
Lunt-street, London, 8.E., have purchased new and larger 
premises at Dysart-road Ironworks, Grantham, where their 
telephone number will be Grantham 251, and the telegraphic 
address ** Pumps, Grantham.” 

AN extraordinary general meeting of the Allgemeine Elek- 
trizitaets Gesellschaft on September 11th sanctioned the increase 
of its capital to 550,000,000 marks by the issue of 175,000,000 
marks worth of preference shares immediately and an additional 
75,000,000 marks worth later. 


Mr. Joun E. G. Fryer, Assoc. M, Inst. C.E., inform us that 
he has relinquished his position with Messrs. Humphreys and 
Glasgow, of Victoria-street, S.W.1, and has been appointed 
chief engineer to the London branch of Messrs. Bakubhai 
Ambalal and Co., of Bombay and Mombasa. 


WE are informed by Mr. W. H. Snow, Wh. Ex., that he has 
relinquished the position of chief draughtsman on the staff of 
B. and S. Massey, Limited, to engage in business, on his own 
account, as a mechanical engineer, dealing with power hammers, 
stamps, &c., at 1, New Quay-street, Manchester. 

We are informed by the Ridge Roasting Furnace and 
Engineering Company that mica shipments from South Africa 
have been resumed, and a first parcel has just arrived per 
s.s. Nevasa, while other shipments are advised by cable. Con- 
siderable quantities are now expected at regular intervals. 

A NEW company has been formed at Gaevle by MM. Gunnar 
Sandzelius and Samuel Berg, of Stockholm, Monsieur Joh. 
Persson, of Gaevle, and others. The object of the new concern 
is to manufacture electrical installations, machines, and fittings. 
It will be known as Aktiebolaget Elektriska Ledningsfabriken. 


WE are informed by the Parsons Motor omg oe A Limited, 
Southampton, that the managing director, Mr. Harry Parsons, 
is leaving England on the 6th of this month for Canada and the 
United States, and roy esoged to be away about a couple of months. 
One of the objects of his visit is to attend the ninth congress of 
Chambers of Commerce of the British Empire at Toronto in 
September. 











RaiLway ELECTRIFICATION IN New ZEALAND.—His Majesty's 
Trade Commissioner at Wellington, New Zealand, has recently 
cabled to the Department of Overseas Trade the award of 4 
contract to the English Electric wn od for the electrification 
of a section of the Midland Railway of New Zealand. He adds 
that special importance is attached to this contract, as it was 
obtained on the merits of the, tender in the face of strony 
American competiti The section to be electrified is known as 
‘“‘ Arthur’s Pass.”’ It is the connecting link between the Govern - 
ment railway system of the east coast and west coast of South 
Island. At present the whole of the railways in New Zealand 
are steam operated, and it is not pro just now to electrify 
more than the section covered by this contract. The impor- 
tance of awarding the first contract to a British firm will there- 
fore be appreciated. The section to be electrified includes a 
tunnel over five miles long and three steel bridges, the rest of the 
section consisting of earthworks. A great portion of the section 
is on a gradient of 1 to 33 and the summit is about 2400ft. above 
the sea level. Considerable snow falls in some winters, as much 
as 5ft. having been experienced. The contract includes the pro- 
vision of the power plant, the tunnet lighting installation, the 
overhead transmission line, and the a i equipment for the 
electrical operation of the section of the railway referred to. 
The system to be used is 1500 volts direct-current overhead con- 
tact. The power-house must be at Otira Station, which is 
1260ft. above sea level, and the power will be generated by geared 
turbine direct-current, sets. The boilers, it is proposed, should 
be operated on dust fuel in order to utilise the product of a 
number of local coal mines, at which coal is raised which is tov 
fine for ordinary consumption. 
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The Salvage of H.M.S. Vindictive. 


Tue entrance to Ostend is formed by two timbered 
piers facing out practically north-west, -The,Vindictive 
was lying almost at the head of the easternmost of these 
two piers, with her bow pointing into the harbour and 
about 21ft. from the pier, whilst hér stern was more 
towards the centre of the channel, and about 120ft. from 
the pier.: All upper works, such as bridges, funnels, boat 
deck, deck houses, &c., had been cut down by the Germans, 
and the conning tower had been lifted, turned through 
180 deg., and fastened down again. The hull of the 
vessel had been considerably damaged by shell fire, and 
very heavy charges of explosives had been fired by the 
crew before the vessel was abandoned. These charges 
were of the latest form of high explosive, and were placed 
in the centre line and on each side in the wings, against 
the bulkheads. The result was that most of the bottom 
of the vessel was blown out, as was every bulkhead between 
the engine rooms and boiler rooms ; the machinery and 
boilers were a mass of débris. The ship was in a very 
exposed position in strong tides, and during frequent gales 
heavy seas broke over her from end to end. 

Salvage operations were not begun until July, 1919, 
and in the preceding May a heavy gale was experienced, 
which broke the vessel down to the turn of the bilge 
abreast of the engine room. ‘The after end dropped 7ft. 
from its original line, 7.e., about 7ft. in 140ft., and the 
hull had filled up with mud practically to the line of 
the protective deck. 

The following plan of operations was decided upon, 
and carried out without any material alteration :—To tie 
the vessel together across the fracture on the upper deck 
by strong girders, and to fit channel bars and new sheer- 
strake across the side fractures, and along the protective 
deck; the whole capable of withstanding a bending 
moment of 20,000 tons, and a stress of 8 tons per square 
inch. The object was to make the vessel water-tight 
trom the line of the protective deck upwards, and to recover 
as much buoyancy as possible from compartments at 
either end, This work involved an enormous amount of 
labour in cutting away all débris above the protective 
deck level, including funnel uptakes, fans and _ their 
casings, armour bars, bunker ventilation, &c. &c. It was 
also necessary to fit longitudinal bulkheads on each side 
in the way of the fractures, and to carry heavy beams 
across the boiler room and engine room hatches at the 
main deck. The estimated weight of the vessel was 6200 
tons, which included about 1700 tons of mud, cement, &c. 

After several months of work, a number of compart- 
ments at the after end and some at the forward end of the 
ship were recovered, all engine room and boiler room 
hatches were closed with timber and cement, and twenty- 
two submersible electric pumps were placed in the after 
and forward compartments. A reinforced concrete wall, 
10ft. wide and 8ft. deep, was built across the fracture 
at the line of the protective deck, and air connectlons were 
made tothe engine and boiler rooms, and to spaces below 
the protective deck that could not be pumped out, 

Then, after great difficulty, owing to the vessel resting 
on the remains ef a portion of an old pier and concrete 
blocks, sixteen Bullivant special Qin. lifting wires were 
placed under the ship just before and abaft the fracture, 
to wnich two lifting vessels were atiached, each vessel 
being capable of carrying a weight of 1500 tons. Owing 
to the close proximity of the fore part of the vessel to the 
pier, it was not possible to place any other lifting vessels, 
but a further number of 9in. wires were rove under by 
means of a new system of hydraulic machinery, and to 
these were attached two of the lifting pontoons which were 
used for the salvage of H.M.S. Gladiator in 1908, sunk off 
the Isle of Wight by collision with the St. Paul. The 
Gladiator was sister ship to the Vindictive. During the 
final stages of the operations the wreck showed a decided 
tendency to list to starboard towards the channel, and it 
was found necessary to fit two masts to which heavy 
masthead tackles were attached. 

The draught of the vessel. being estimated at 30ft., only 
two plans for removing her were possible, namely, to take 
her out to the eastward, where she would remain in the 
main channel to the port, or to bring her further up the 
harbour clear of navigation. The latter course was decided 
upon. It involved a large amount of dredging, which gave 
a depth of 34ft. at high water. 

Bad weather continually intervened and delayed work, 
but everything was in readiness, and an attempt made to 
float the ship on August 15th last; but although all the 
estimated results were obtained, and the compressed air 
played an active part in the work, the ship still hung by the 
head. Further alterations of weight were made during 
the night, and the next day the vessel was floated success- 
fully and taken to the required position for breaking up 

purposes. 

Commodore Frederick W. Young, 0.B.E., R.N.R., &c., 
was in charge of the operations, 








EDUCATIONAL INTELLIGENCE. 


We are informed that the Governors of the Northern Poly- 
technic Institute, Holloway, N. 7, are, on September 27th, open- 
ing a school of rubber technology. There will be day and evening 
courses designed mainly to train those who have acquired a 
thorough knowledge of chemistry and physics and who are now 
desirous of taking up responsible positions of a scientific and 
technical nature in rubber factories. The school will be in close 
touch with the industry, as it will be under an advisory com- 
mittee composed of the represéntatives of the manufacturers, 
producers, merchants, and rubber engineers, &c. The director 
of the courses is Dr. P, Schidrowitz, who has a world-wide repu- 
tation as one of the leading authorities on rubber, 
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Duron ComMERcIAL INTELLIGENCE OFrice._-We are asked 
to state, particularly for the benefit of those who are now 
exhibiting at Olympia, that the Ver. Bureau voor Handelsin- 
lichtingen, of Amsterdam, subsidised by the Dutch Government, 
gives importers and exporters commercial information absolutely 
ree of charge on the sole condition that applicants give as 
‘Teferences the names of their banks and of two well-known 
commercial or industrial firms. The ‘Bureau acts as an 
impartial introduction office and must not be mentioned as a 
commercial reference. 





French Engineering Notes. 
(From our Correspondent in Paris.) 
The Naval Programme. 


Tue very restricted naval programme being 
put, into_execution may be justified by the country’s 
finances, which necossitate retrenchment wherever it 
can be possibly effected, but it is nevertheless causing 
a good deal of uneasiness amongst those who consider 
that a first-class Power should be adequately eguipped 
for naval defence The abandonment of the battleships 
that were on the stocks at the outbreak of hostilities 
and the construction of half a dozen submarines sufficiently 
show that the Conseil Supérieur de la Marine has fixed 
ideas upon what should not be done, but has not yet 
been able to make up its mind upon the future develop- 
ment of the navy. The whole history of the service 
has been one of procrastination when, with only a few 
exceptions, the French Naval Department followed 
other Powers instead of endeavouring to take the lead. 
The ships, When ready for commission, were hopelessly 
outclassed. The fact that the Government is contenting 
itself. with such a modest programme implies that it is 
not desirous of embarking upon extensive constructions 
until it is able to settle upon the future types of battle- 
ships, and there is a general impression that the pro- 
gramme next year will be of a much more ambitious 
character. More importance is being attached to the 
fighting efficiency of the battleships than to the number 
of vessels to be constructed, for it is argued that with 
the grouping of Powers a few capital ships that. can 
co-operate effectively with Allied fleets will be of more 
value than a number of smaller vessels that rapidly 
become more or less out of date. In view of this future 
programme naval guns are being constructed for trial 
that are expected to give remarkable results, 


Submarines for Exploration. 


Since his retirement from the navy the well- 
known engineer, M. Laubeuf, the inventor of the sub- 
mersible, has been preparing plans of a new type of sub- 
marine which is to be used for the exploration of the sea 
bottom. For this purpose the vessel will have large 
glazed portholes, and means will be provided for taking 
on board samples of marine growth and of water at 
various depths. It will be completely equipped with all 
the scientific instruments necessary for making submarine 
investigations. Although the boat can only operate at 
moderate’ depths, it is nevertheless expected to help 
appreciably the progress of oceanography, which has 
developed so extensively in France, especially under the 
incentive of the Prince of Monaco, whose palatial museum 
of everything associated with under-water research is 
by far the most important of its kind. 


Suction Gas Economy. 


The idea of utilising the exhaust of a gas engine 
for carbonising wood that can be employed as fuel in the 
producer occurred to a French engineer, M. Louis Tissier, 
during the war, and three years ago some official trials 
were carried out in Algeria, when the results obtained 
were so good that the system was adopted by the Govern- 
ment. The installation consists of a brick furnace which 
is charged with wood, and the exhaust is admitted under- 
neath and about half-way up. The volatile ingredients 
driven off from the wood may be allowed to escape by a 
chimney or may be eondensed to produce pyrolignite 
acid and tar. The charcoal is of excellent quality. The 
furnace requires no attention once it is charged. During 
the Algerian trials with a 60 horse-power engine running 
under half load, the furnace was charged with 2800 kilos. 
of wood, from which 857 kilos. of charcoal were obtained 
in twenty-four hours, while in another test 2700 kilos. 
of wood produced 898 kilos. of charcoal. An installation 
is therefore capable of carbonising all the fuel-required 
by the engine. The system has also been successfully 
employed for the utilisation of sawdust. It may be 
assumed that the resistance offered to the exhaust gases 
by the wood packed in the furnace would appreciably 
reduce the engine efficiency, but this will be a small price 
to pay for the great advantage of employing weed in 
cases where it is practically the only fuel available. The 
Tissier system appears to have proved satisfactory in 
Algeria and Tunis, where a number of installations are 
at work, and it is now being employed on a large scale 
by Messrs. J. and O. G. Pierson, the well-known makers 
and pioneers of suction gas plants in France. 


The Rhine. 


The utilisation of the hydraulic power supplied by 
the Rhine is occupying the attention of the Chambers of 
Commerce in the eastern Departments, of which eleven 
have constituted themselves into a group with the object 
of preparing a programme that will be put in hand by a 
company in which all the difterent interests will be 
represented, similar to the one constituted to undertake 
the work of harnessing the Rhone. It is proposed to 
construct seven barrages between Huningue and Stras- 
burg. It is estimated that the total energy provided by 
these seven barrages will be a million horse-power at high 
water, and one-half this power at low water. The head 
of water in each case will be 13m. It will take four or 
five years to carry out this enterprise, and the total 
cost is estimated at about 1000 million francs, 


Apprenticeship. 


As a means of providing for the present shortage 
of skilled labour a law has been promulgated providing 
for the creation of technical classes for youths under 
the age of eighteen employed in works and factories. 
Employers themselves have the right to establish classes 
for their hands, but where this is not done the classes 
must be instituted by. the Chambers of Commerce or by 
professional groups with funds provided partly by the 
State. There is a general. feeling that the State:should 
not be permitted to monopolise the instruction, and 
employers are therefore urged to provide tha instruction 
themselves as part’ of the technical training of their 
hands. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale a ig thampt se EI gs, Chancery-lane, W.C., 
at 1s. each, 

The date first given is the date of application ; the second dale, 
at the end of the. abridgment, ts the date of the acceptance of the 
complete specification, 








INTERNAL COMBUSTION ENGINES. 


138,920. February 11th, 1920.—Currentr DisrRisuToR FOR 
MaGNETO-ELECTRIC IGNITION Apparatus, M, Strobel, 18, 
Morgenstern Strasse, Frankfurt-on-Main, Germany. ; 

AccorDING to the investigation which forms the basis of this 
invention, it is claimed to have been proved that surfaces of 
metallic tungsten for current distributors allow of a period of 
working remarkably free from interruptions. It is stated that 
the’ behaviour of metallic tungsten under the action of the 
electric spark is such that superficial alterations and breaking up 





at the contact surface do not occur at the highest speeds even 
during long periods of service. Both the contact surfaces 
A and the fixed contacts B and also the contact C of the dis- 
tributor arm D are formed of metallic tungsten, and the surfaces 
A and C do not grind on one another, but are held apart, sepa- 
rated by a very small interval, so that the electric connection 
between the moving and the fixed contact is created through 
the spark bridge.— August 12th, 1920. 


149,050. May 2nd, 1919.—CyLInDERS AND CRANK CASES FOR 
Smatt Encrnes, W. J. Reynolds, 147, High-street, East 
Ham, and W. Wyatt, High-road, Leyton. ‘ 

In this specification a claim is made for an internal combustion 

engine in which the cylinder or cylinders, the crank case, a 

bearing for a countershaft, a case for gearing between the 


N°? 142,050 








EP 
= a 
eae De 

View 4 P, 
<a ; 





s 








countershaft and the crank shaft, a supporting platform for a 
magneto, and a bearing for the drive spindle of the magneto 
are all cast or made integrally with_one another.—August 3rd, 
1920. 


TELEGRAPHS AND TELEPHONES. 


149,018. March 20th, 1918.—MxrtTHops or GENERATING ELEC- 
TRIc OscrttaTions, W. H, Eccles and F. W. Jordan, both 
of City and Guilds Technical College, Leonard-street, City- 
road, London, E.C. 

In the typical method of using a three-electrode tube or 

“triode” for generating electrical oscillations the connections 
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Fig. 2, 


are as shown in. Fig, 1. When two or more triodes are used they 
are, in the prevailing practice, connected in lel. It is known 
that unless, special care is taken in selecting the tubes and in 
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adjusting their normal grid yoltages that the output is 
neither symmetrical nordouble that of a single tube. ~ ‘More 
symmetrical oscillations could. be obtained if the fiy-wheel 
cireuit LC were acted upon by a triode and high-voltage battery 
symmetrically in every half period. The t improvement 
consists in arranging two tubes so as to fulfil the last stated 
condition. One method described in the specification—Fig. 2— 
consists in joining the grids of the two tubes by a coil which is 
linked by means of its mutual inductance to the oscillating cir- 
cuit. The anode circuits of the tubes are in parallel and are con- 
nected in series with a high-voltage battery. They are so asso- 
ciated with the fly-wheel circuit that increase of one anode current 
applies to the fly-wheel circuit a stimulus in one direction, and 
increase of the other anode current applies a stimulusin the other 
direction. In the result the variations of both anode currents 
are effected in correct phase relation to maintain the oscilla- 
tions of the fly-wheel cireuit, an impulse being apphed first by 
one tube and then by the other in successive half periods. 
Modifications of the circuits are discussed in the specification.— 
August 12th, 1920. 


149,066. May 6th, 1919.—Wrretess TeLtxerapuy, H. J. 
Round, 9, Woodberry-crescent, Muswell Hill, London, N., 
and G. M. Wright, Lyngrove, Cromwell-road, Chesterfield. 

In direction finding systems, such as the Bellini-Tosi, practical 
difficulties of operation arise owing to the necessity for very 
accurate tuning of the aerials. This close tuning is uired in 
order that the currents generated in the aerials may bear the 
correct phase relationship to each other. According to the pre- 
sent invention this difficulty is obviated by constructing a Bellini 
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direction finder so that the mutual inductance between the field 
coils and the exploring coil is as great as possible, and by con- 
necting in the circuit of the exploring coil a single variable con- 
denser. Closed loop aerials can then be used which have of 
themselves no definite natural period, as all the necessary tuning 
can be obtained by varying the capacity of the condenser. It 
is also claimed that by this invention any errors owing to slight 
inaccuracies in laying out of the aerials are rendered of less 
effect.— August 6th, 1920. 


149,076. May 8th, 1919. 
Vatves, S. R. Mullard, 
London, 8.W. 18. 

The object of the present invention is to provide a thermionic 
valve of strong and simple construction, having high insulation 
between electrodes, and permitting the easy renewal of the fila- 
ment. Fora three-element valve a cylindrical bulb of fused silica 
is employed, having the filament mounted in its longitudinal axis. 
The seals by which the filament is mounted are made sufficiently 
long to allow for resealing after a burnt-out filament has been 


CONSTRUCTION OF THERMIONIC 
71, Standen-road, Southfields, 



































replaced. ‘The grid consists of a wire wound spirally and secured 
upon three wires mounted at each end, within a silica sleeve 
having an open end. The silica sleeves are fused at equidistant 
positions on the face of a silica ring which is provided with three 
equal radial silica extensions which are fused to the inner wall 
of the bulb. The anode consists of a metal cylinder and is pro- 
vided with three equidistant metal strips projecting at each end. 
These metal strips are sprung outwards so that they are bent 
when mounted within the bulb on the silica sleeves into which 
they pass.. A modification of this construction is described in 
the specification.— August 9th, 1920. 


TRANSMISSION OF POWER. 


149,176. January 2nd, 1920.—Rotiter Bearine Races, M. T. 
Lothrop, the Timken Roller Bearing Company, Canton, 
Stark County, Ohio, U.S.A. , 

This specification describes a process of manufacturing conical 
cups for anti-friction bearings, which, it is claimed, can 
carried out by comparatively ‘unskilled ldbour. The blank is 


forged hot and_ pierced, as shown on the-left of Fig. 1. ‘The sub- 
sequent: Operations aré then effected ‘cold. | Firstthe Ubore is 
reamered out. It is then pressed into a conical shape by means 
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Fig. L. 


of adie. Alternative systems of pressing are indicated in’ Fig. 2. 
Finally, the ring is ground externally to the proper shape. 
—August 12th, 1920. 


149,128. July 12th, 1919.—INverrep Toor CHatns, The West- 
inghouse Brake Company, Limited, and A. J. Ashdown, 

82, York-road, King’s Cross, London. 
In order to avoid the loss in effective width of inverted tooth 
chains caused by the provision of special guide links, the inventors 
make the outside rows of links of such a shape that they combine 
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the functions of transmitting power and keeping the chain on 
the wheels. One form of link is shown in the drawings.—August 
12th, 1920. 


149,189. February 26th, 1920.—Caces ror RoLLeER BEARINGS, 
E. C. R. Marks, 57-8, Lincoln’s Inn-fields, London, W.C. 2. 

In order to provide a small amount of resilience in the cage for 

a roller bearing the recesses in the cage are formed with different 
curvatures on opposite sides, as shown in the drawing, so that 
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adjacent rollers bear against the partitions in different planes. 
Fig. 2 shows the same idea with the variation in the curvature 
arranged axially instead of radially as in Fig. 1.—August 12th, 
1920. 


LIGHTING AND HEATING. 


149,044. May Ist, 1919._-ELecrric Rapiators, J. R. Quain, 
17, Victoria-street, Westminster, London, S.W. 

According to the present invention the heating filament of 
the radiator is formed into a continuous helix of relatively small 
diameter mounted upon a central] tube of silica. This tube is 
mounted within a larger tube of silica in such position that the 
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filament makes contact with the casing of silica at one side only, 
which is the side exposed at the front of the radiator. By such 
means the front of the outer casing of silica is rendered incan- 
descent on the passage of current through the filament, while 
the rear part, from which there is substantially no effective 
radiation of heat, is not heated to any considerable extent.— 
August 3rd, 1920. 
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MISCELLANEOUS. 


133,018. May 2nd, 1919.—Etxernic Irons, E. Delille, 45, Quai 
Gailleton, Lyons, France. 

ic In, the-elegtric iron described in this specification the heating 

resistance is wound on an asbestos braided metal, support. Lhe 

spirals of the resistance are nearer to each other at the point of 





the iron, since this part of the iron has a greater tendency to cool 


in the action of ironing. The heating element formed is longi. 
tudinally inclined in relation to the plane of the base, in order tu 
produce convection currentsin the air contained in the cavity 
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of the iron. The constructional details of the design are shown 
in the drawing.—-Auguet 3rd, 1920. 


149,182. February 27th, 1920.—Hosre Courtinus, Sir W. G. 
Armstrong, Whitworth and Co., Limited, and R, W. Wilson, 
Elswick Works, Neweastle-on Tyne. 

Tn this hose coupling the two parts are tightened together by 
means of the nut A working on the coarse thread of the spigot. 

The nut obtains its reaction through a lug which engages with 
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the underside of the flange B of the socket. ‘The lug is slipped 
into place through a slot C cut through the flange. Another lug 
D prevents rotation of the spigot when the nut A is screwed 
back to press the two parts together.— August 12th, 1920. 








Forthcoming Engagements. 


WEDNESDAY, THURSDAY, anv FRIDAY, SEPTEMBER 
16ru, l6rn, AND 17TH. 

Tue Instrrotion or Minine ENcriverers.—39, Victoria- 
street, S.W. 1. Thirty-first annual general mecting at Manchester. 
The following papers will be read and discussed :—‘* The Normal! 
Occurrence of Carbon Monoxide in Coal Mires,” y J. Ivor 
Graham. “The Better Utilisation of Coking Slack,” by A. E. 
Beet and A. E. Findley. ‘“‘ Richard Trevithick. His Life and 
Inventions,” by J. Harvey Trevithick. “The Froth Flotation 
Processes as Applied to the Treatment of Coal,” by Ernest Bury. 
‘An Improved Method of Determining the Relative Directions 
of Two Reference Lines or Bases for Mining Surveys,” by T. 
Lindsay Galloway. ‘‘ Compensation for Subsidences,” by Prof. 
Henry Louis. “ The Fleissner Singing-flame Lamp,” by William 
Maurice. “The Wolf-Pokorny and Wiede Acetylene Safety- 
lamps,” by William Maurice. ‘* The ‘Oldham’ Patent Cap Type 
Miner’s Electric Safety Lamp,” by George Oldham. [Mr. Ernest 
Bury has had to leave London for the United States, and has 
thus found it impossible to complete his paper on the ‘t Froth 
Flotation Process as Applied to Coal ”’ in time for reading at the 
meeting. } 


MONDAY 'ro FRIDAY, SEPTEMBER 207TH To 24rn. 


Inon anv Steer Instrrute.—South Wales Institute of Engi- 
neers, Cardiff. Autumn Meeting. For programme see page 124. 


WEDNESDAY, SEPTEMBER 22np. 

INSTITUTION OF PETROLEUM TECHNOLOGISTs.—Canada Build- 
ing, Crystal Palace, S.E. ‘‘ Utilisation of Heavy Oils,” by 
Professor J. 8.8. Brame. 6 p.m. 

THURSDAY, SEPTEMBER 23xp. 

INSTITUTION OF LOCOMOTIVE ENGINEERS : LONDON.—-Caxton 
Hall, Westminster. Address by President, Mr. W. Pickersgill. 
In the afternoon, 2.15 p.m., members will visit the Stratford 
works, Great Eastern Railway, and afterwards be entertained 
to tea by Mr. A. J. Hill. 7.30 p.m. 


THURSDAY, SEPTEMBER 30ru. 


AssOcIATION OF Ratuway Companies SiGNAu SUPERINTEN - 
DENTS AND SIGNAL ENGINEERS.—Railway Clearing House, 
London. Sixty-first conference. 8 p.m. 


SATURDAY, OCTOBER 2np. 


INSTITUTION O¥ MUNICIPAL AND County ENGINEERS.-—Town 
Hall, Bury St. Edmunds. Paper, ‘‘ Public Works of Bury St. 
Edmunds,” by Mr. W. J. Tait, and discussion. 2.30 p.m. 


INSTITUTION OF MUNICIPAL AND CoUNTY ENGINEERS : SouTH- 
WesTERN District MEETING.-Town Hall, Tiverton. Dis- 
cussion on paper presented by Mr. J. Siddalls, on housing 
generally, giving notes for discussion on relaxation of by-laws, 
&c. 1.30 p.m. 








Conrracts.—Erith’s Engineering Company, Limited, 83, 
Kingsway, W.C. 2, is furnishing, to the order of Messrs. Preece, 
Cardew and Rider,.six Erith-Riley stokers for six boilers each 
raising 92,000 Ib, steam hourly, with low-grade fine slack coal. 
In addition, the firm now has in hand three larger stokers for 





Calcutta and sixteen for Paris. 














